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THE    CHEMICAL    SOCIETY. 


ABSTRACTS    OF    CHEMICAL    PAPERS    PUBLISHED    IN 
BRITISH  AND  FOREIGN  JOURNALS. 

PART   II. 


General  and  Physical   Chemistry. 


The  Refractive  Index  of  Binary  Mixtures.  F.  Schwers  (Atti 
R.  Accad.  Lincei,  1911,  [v],  20,  ii,  510 — 518). — A  reply  to  the  criticisms 
of  Mazzucchelli  (Abstr.,    1911,  ii,  781)  on  the  author's  work  (Abstr., 

1910,  ii,  913,  1039  ;  1911,  ii,  92).  C.  H.  D. 

The  Ratio  of  the  Intensities  of  the  Series  Lines  of  Hydrogen 
in   the   Canal   Ray  Spectrum.      Johannes  Stakk  [Ann.  Physik, 

1911,  [iv],  36,  861—865). — The  experiments  of  Lunkenheimer  (Abstr., 
1911,  li,  950)  are  considered  to  be  inconclusive,  and  the  author  has  no 
grounds  for  doubting  the  correctness  of  the  results  obtained  by  Stark 
and  Steubing  (Abstr.,  1908,  ii,  546),  which  show  that  the  intensity 
distribution  is   dependent  on   the  cathode  fall  of  potential. 

H.  M.  D. 

Spark  Spectrum  of  Indium.  Otto  Schulemann  {Zeitsch.  vnss. 
Photochem.,  1911,  10,  263 — 279). — The  spectrum  was  generated  by 
means  of  sparks  passing  between  an  upper  carbon  electrode  and  a 
lower  electrode  of  indium  contained  in  a  small  porcelain  capsule,  and 
the  requisite  dispersion  obtained  by  a  Rowland  concave  grating  of 
3*15  metres  radius  of  curvature.  Wave-lengths  of  lines  are  recorded 
from  200  to  760/a/a,  and  the  data  compared  with  the  much  less 
complete  measurements  of  previous  observers.  H.  M.  D. 

VOL.  cil.  ii.  1 
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Wave  length  Measurements  for  Some  of  the  Platinum 
Metals  in  the  Short-waved  Ultra-violet  Spectrum  A.  Miethb 
and  B.  Seegbrt  {Zeitsch.  wiss.  Photochem,  1911,  10,  245  — 249).— The 
wave-lengths  of  lines  in  the  ultra-violet  region  between  A**  190  and 
224/x/i  have  been  measured  for  platinum,  rhodium,  and  iridium.  The 
spectra  were  obtained  by  means  of  gratings,  and  the  wave-lengths, 
referred  to  copper  lines  as  standards,  are  compared  with  the  data 
recorded  by  Exner  and  Haschek.  H.  M.  D. 

The  Alteration  of  Absorption  Lines  by  Foreign  Qasea. 
Eva  von  Bahr  {Phyaikal.  Zeitsch.,  1911,  12,  1167— 1169).— The  changes 
which  have  been  observed  in  the  absorption  of  ultra-red  rays  by  certain 
gases  (Abstr.,  1909,  ii,  630  ;  1910,  ii,  914)  when  the  total  pressure  on 
the  absorbing  gas  is  increased  cannot  be  satisfactorily  explained  on 
the  assumption  that  the  absorption  changes  in  quality  in  consequence 
of  a  broadening  of  the  absorption  bands.  Although  this  broadening 
undoubtedly  takes  place,  it  is  shown  that  changes  in  the  intensity  of 
the  absorption  also  occur  to  a  marked  extent. 

The  fact  that  different  gases  exert  the  same  effect  on  the  absorption 
of  ultra-red  radiation  is  inconsistent  with  the  view  that  the  abborption 
is  determined  by  the  frequency  of  the  molecular  collisions,  and  the 
essential  factor  involved  appears  to  be  the  total  gas  pres.sure. 

H.  M.  D. 

Absorption  Spectra  of  Complex  Inorganic  Salts.  Elena 
Valla  {Atti  H.  Accad.  LincA,  1911,  [v],  20.  ii.  406— 411).— Tables 
are  given  showing  the  absorption  spectra  at  various  dilutions  of  solu- 
tions of  the  followiug  salts:  {Co(NH3)^C03}Cl,  {Co(NHj)^(OH2),}CI„ 
{Co(NH3),(OH2)}Cl3.         {Co(NH3)3(N02),},  {Co(NH3),N03.Cl}Cl, 

{Co(NH3),Cl}Cl„  {Co(NH3),N03}(N03)2.   {Co(NH3),{N02),}K. 

R.  V.  S. 

Spectrochemistry  of  Auxiliary  Valency.  Fritz  Ei8ENLOHR(J9«r., 
1911,44,  31^8 — 3208). — In  the  case  of  elements  which  occur  in  more 
than  one  degree  of  valency,  the  auxiliary  valencies  have  an  influence 
on  the  optical  properties.  It  is  due  to  the  magnitude  of  their  influ- 
ence that  one  and  the  same  element  can  have  several  equivalents,  for 
example,  ether  and  hydroxyl  oxygen  :  primary,  secondary,  and  tertiary 
amine  nitrogen. 

The  unsaturated  character  of  these  auxiliary  valencies  is  shown  by 
the  optical  exaltation  produced  when  they  are  in  a  conjugated  po.sition 
to  a  double  bond.  The  magnitude  of  this  exaltation  is  usually  not 
large  and  is  considerably  less  than  that  caused  by  conjugated  double 
bond  systems  ;  it  varies  according  to  the  extent  to  which  the  element 
in  question  is  saturated. 

Disturbing  substituted  groups  introduced  into  such  conjugations 
depress  the  exaltation,  and  when  two  or  more  disturbing  groups  are 
introduced  the  exaltation  becomes  a  depression. 

Crossed  conjugations  in  which  auxiliary  valencies  take  part  do  not 
behave  optically  in  an  analogous  manner  to  the  corresponding  double 
bond  systems.  In  the  former  case  there  is  a  considerable  lessening  of 
the  exaltation. 
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Optical  depression  is  not  restricted  to  aromatic  heterocyclic  com- 
pounds ;  as  a  result  of  disturbance  it  may  appear  in  both  acyclic  and 
alicyclic  compounds. 

The  optioal  influence  of  the  auxiliary  valencies  in  an  iDconipletely 
saturated  atom  is  most  marked  in  the  refraction  value,  less  so  in  the 
dispersion  value. 

The  original  should  be  consulted  for  the  details  of  the  argument : 
the  following  physical  constants  of  crotonic  acid  derivatives  have  been 
determined. 

Ethyl  /3-aminocrotonate,  b.  p.  105-4— 107714-5  mm.,  Df»  10219, 
Wd  1-50067. 

Ethyl  /8-amino-a-ethylcrotonate,  m.  p.  59—60°,  Df'  0-9526, 
n^  1-47557. 

Methyl  a-chlorocrotonate,  b.  p.  161-5— 161'77762  mm.,  Df  "11587, 
Wd  1-45634. 

Ethyl  a-chlorocrotonate,  b.  p.  175—175-5°,  Df^  1-1133,  n^,  1-45378. 

Ethyl  yS-chloroisocrotonate,  b.  p.  159—161°  Df^  1-0924,  n^  1-45423. 

E.  F.  A. 

Observations  on  Valency-Isomerio  Ammonium  Salts.  Arthur 
Hantzsch  {Ber.,  1911,  44,  3290—3293.  Compare  Abstr.,  1911,  i, 
673). — The  author  has  investigated  the  ultra-violet  absorption  of  a 
number  of  aliphatic  ammonium  salts  in  order  to  determine  whether 
these  exist  in  valency-isomerie  forms.  The  existence  of  such  valency- 
isomerides  is  indicated  by  two  modifications  of  dimethylammonium 
platinichloride  (Schryver,  Proc,  1891,  7,  39).  In  all  solvents  the 
molecular  absorption  of  the  alkylammonium  salts  is  independent  of 
the  concentration,  so  that  no  evidence  of  the  existence  of  valency- 
isomerides  was  obtained. 

From  the  independence  of  the  absorption  and  concentration,  the 
conclusion  is  drawn  that  neither  association  nor  dissociation  has  any 
appreciable  influence  on  the  absorption.  F.  B. 

Spectrochemistry  of  Enols  and  Bnolic  Derivatives.  Karl 
AuwERS  (Ber.,  1911,  44,  3514 — 3524). — As  a  rule,  the  exaltation  of 
the  molecular  refraction  and  dispersion  of  a  substance,  due  to  the 
presence  of  a  conjugated  system,  is  more  or  less  diminished  by  a 
substituent  in  the  system,  the  substituent  exerting  the  greatest 
depressing  influence  when  it  is  attached  to  one  of  the  internal  carbon 
atoms ;  the  exaltation,  therefore,  is  greatest  in  the  first,  and  least  in  the 

last,  of  the  three  systems  :  >C:C-6:C<,'CR:C'C:C<,>C:CR-C:C<. 
Hitherto,  only  substances  have  been  examined  in  which  R  is  an  alkyl 
or  aryl  group,  but  for  the  purpose  of  applying  the  property  under 
discussion  to  the  solution  of  problems  connected  with  keto-enol  tauto- 
merism  it  is  necessary  to  know  what  will  be  the  effect  when  R  is 
OH,  OR',  or  OAc.  The  molecular  refractions  and  dispersions  of  the  a- 
and  ^-alkyloxystyrenes  and  of  the  a-  and  /3-alkyloxyacrylic  esters  show 
that  the  presence  of  OR  at  the  terminal  carbon  of  the  conjugated 
system  causes  marked  exaltation,  but  at  one  of  the  inner  carbon  atoms 
it  may  produce  little  or  no  exaltation,  or  even  cause  a  depression  of 
the  molecular  refraction.  However,  attention  is  called  to  the  fact  that 
the  influence  of  other  factors  must  be  determined  before  the  exalta- 

1—2 
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tion  of  the  molecular  refraction  or  dispersion  can  be  safely  used  as  a 
criterion  of  enolic  structure.  C  S. 

Spectrochemical  Behaviour  and  Conetitution  of  Ethyl 
Acetoacetate.  Karl  Auwers  {Ber., 191 1,44,  3525 — 3542). — A  severe 
criticism  of  Hautzsch's  work  on  the  molecular  refractions  and  the 
absorption  spectra  of  ethyl  acetoacetate  and  its  derivatives  (Abstr., 
191 0,  i,  81 1 ).  The  paper  also  contains  a  discussion  of  the  methods  and 
data  available  for  the  estimation  of  the  percentage  of  the  enol 
modification  in  ethyl  acetoacetate.  C.  S. 

The  Ultra-violet  Pluoreecence  of  Benzene  and  Some  of  its 
Derivatives.  Ernest  Dickson  {Zeitsch.  wiss.  Fhotochem.,  1911,  10, 
166 — 180,  181 — 199). — Photographic  records  of  the  fluorescence 
spectrum  of  a  number  of  aromatic  compounds  have  been  obtained. 
The  spark  discharge  between  zinc  electrodes  was  used  as  a  source  of 
light.  The  wave-lengths  of  the  edges  of  the  fluorescence  bands  are 
recorded  and  compared  with  wave-length  measurements  in  the 
corresponding  absorption  spectra. 

The  substances  examined  were  benzene,  toluene,  o-,  m-  and  ^-xylene, 
mesitylene,  dipheuyl,  diphenylmethane,  triphenylmethane,  naphthalene, 
phenanthrene,  anthracene,  and  anthranol,  which  exhibit  (several 
fluorescence  bands,  and  also  aniline,  quinoline,  diphenylamine,  quinol, 
phenol,  a-  and  /3-naphthol,  a-  and  /3-naphthylamine,  and  quinine 
sulphate,  which  show  a  single  band.  In  some  cases  the  bands  show 
equal  frequency  differences,  whilst  in  others  the  relationship  between 
the  separate  bands  can  be  best  represented  by  means  of  a  Deslandres's 
formula  of  the  type  1/X  =  ^1  -  BnK  H.  M.  D. 

Photochemical  Studies.  III.  Progressive  Light  Reactions. 
JoH.  Plotnikoff  {Zeitsch.  physikal.  Chem.,  1911,  78,  293— 298).— If  a 
system  sensitive  to  light  absorbs  light  very  strongly  and  becomes 
bleached  as  a  result  of  the  chemical  change,  thus  allowing  the  light  to 
act  on  deeper  layers,  it  should  be  possible  to  follow  the  rate  of  the 
reaction  from  the  rate  of  bleaching  of  the  solution.  This  is  realised 
in  the  combination  of  bromine  with  cinnamic  acid  in  benzene  solution. 
A  glass  tube  is  filled  with  the  solution,  and  the  end  closed  with  a 
glass  plate.  The  tube  is  placed  horizontally,  and  light  from  a  uviol 
lamp  allowed  to  enter  from  the  end  through  the  glass  cover,  access 
of  light  to  the  sides  and  the  other  end  being  carefully  guarded  against. 
In  these  circumstances  bleaching  proceeds  gradually  from  the 
illuminated  end  until  the  solution  is  completely  decolorised.  So  far, 
only  qualitative  measurements  have  been  made.  G.  S. 

Theory  of  Colour  Sensitiveness.  II.  Chk.  Winther  {Zeitsch. 
wisa.  Fhotochem.,  1911, 10,  209—211.  Compare  Abstr.,  1911,  ii,239).— 
An  explanation  is  given  of  certain  terms  used  by  the  author  in  his 
previous  paper.  The  assumption  of  a  primary  separation  of  electrons 
is  not  inconsistent  with  Weigert's  theory  of  reaction  nuclei. 

H.  M.  D. 
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The  Actions  of  Very  Short-waved  Ultra-violet  Light  on 
Gases.  C.  Ramsauer  (5er.  DeuLphysikal.  Ges.,  1911,  13,  899—902).— 
In  a  suDimary  of  results  obtained  in  the  investigation  of  the  action  of 
ultra-violet  light  on  gases,  it  is  necessary  to  differentiate  between  (1) 
purely  chemical  action,  (2)  formation  of  fog  nuclei,  and  (3)  formation  of 
carriers  of  electricity.  Pure  chemical  changes,  such  as  the  trans- 
formation of  oxygen  into  ozone,  are  brought  about  by  light  which 
is  not  at  all  readily  absorbed.  Such  changes  are  quite  independent  of 
the  formation  of  fog  nuclei  or  ions.  The  formation  of  fog  nuclei  is 
also  due  to  chemical  action  in  the  first  instance,  and  only  differs  from 
changes  of  the  first  type  in  that  the  end-products  are  solid  or  liquid 
particles.  These  changes  are  also  independent  of  the  liberation  of 
electrons.  The  third  kind  of  action  differs  from  the  other  two  in  that 
it  is  determined  by  ultra-violet  rays  which  are  selectively  absorbed. 
The  rays  which  are  mainly  responsible  for  this  type  of  change  corre- 
spond with  wave-lengths  in  the  extreme  ultra-violet  region. 

H.  M.  D. 

Photo-electric  Effects  of  Certain  Compounds.  A.  Ll.  Hughes 
{Proc.Camh.  Phil.  Soc,  1911,  16,  376 — 383). — In  order  to  ascertain 
whether  certain  gases  or  vapours  can  be  ionised  at  the  ordinary 
temperature  by  ultra-violet  light  of  moderately  long  wave-length, 
experiments  have  been  made  with  carbon  disulphide,  carbon  dioxide, 
stannic  chloi'ide,  and  zinc  ethyl.  In  no  case  could  ionisation  be 
detected,  although  for  the  same  amount  of  light  energy,  the  leak  from 
a  zinc  or  carbon  surface  would  have  been  about  10^  times  that  of  the 
smallest  effect  which  was  measurable  with  the  arrangement  of 
apparatus  employed. 

Solid  compounds  of  zinc  and  tin  are  found  to  be  photo-electrically 
active.  H.  M.  D. 

A  Relationship  between  the  Selective  Photo-electric  Effect 
and  Phosphorescence.  Robert  Pohl  {Ber.  Deut.  physikal.  Ges., 
1911,  13,  961 — 966). — The  emission  of  electrons  which  accompanies 
the  excitation  of  a  phosphorescent  substance  is  considered  as  an 
indication  that  the  phosphorescence  affords  an  instance  of  selective 
photo-electric  action. 

The  wave-lengths  of  the  three  exciting  bands  in  the  case  of  twenty- 
four  phosphorescent  alkaline  earth  metal  or  zinc  sulphides  examined 
by  Lenard  are  shown  to  have  a  mean  ratio  of  100  :  81-5  :  66"7.  These 
are  approximately  the  numbers  corresponding  with  the  ratio 
^.jsj'i  :  l/y3  : 1/^4,  and  this  agreement  is,  by  reference  to  Linde- 
mann's  formula  for  the  wave-lengths  of  the  photo-electrically  active 
rays,  considered  to  furnish  evidence  of  phosphorescence  being  a  selective 
photo-electric  effect.  H.  M.  D. 

The  Photo-electric  Behaviour  of  Solutions,  Hbinrich 
NiENHAUs  {Zeitsch.  wiss.  Photochem.,  1911,  10,  250—263). — The 
question  as  to  whether  solutions  exhibit  photo-electric  activity  has 
been  examined  by  experiments  with  aqueous  solutions  of  potassium 
nitrate,  potassium  nitrite,  copper  nitrate,  nitric  acid,  copper  sulphate, 
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and  sodium  sulphate.  Two  different  methods  were  employed,  but  no 
evidence  of  a  photo-electric  effect  was  obtained  even  at  very  high 
potentialn.  H.  M.  D. 

The  Probability  Distribution  of  the  Time  Intervals  of 
a-Particles  with  Application  to  the  Number  of  a  Particles 
Emitted  by  Uranium.  E.  Marsden  and  T.  Bakratt  (/Voc.  London 
Phys.  Soc,  1911,23,  3G7 — 373). — The  great  preponderance  of  short 
intervals  between  the  a-particles  in  scintillation  experinientM  is 
theoretically  to  be  expected,  for  the  theory  of  probability  leads  to  the 
result  that,  in  a  large  number,  N,  of  intervals,  the  probable  number  of 
intervals  larger  than  t  and  smaller  than  t  +  ht  is  lifi.t~>^'.htt  where 
l//i,  is  the  average  time  interval.  This  formula  has  been  tested  by 
experiments  on  the  a-particles  of  polonium  and  uranium  by  the  method 
previously  employed  (Geiger  and  Marsden,  Abstr.,  1910,  ii,  92),  in 
which  a  film  of  the  radioactive  substance  is  placed  between  two  zinc 
sulphide  screens,  with  only  thin  aluminium  foil  between,  and  opposite 
portions  of  the  two  screens  are  examined  simultaneously  by  two 
observers.  In  this  way  practically  all  the  a-particles  produce  scintilla- 
tions, and  double  scintillations  can  be  observed  if  they  occur.  If  the 
two  a-particles  known  to  be  emitted  per  atom  of  uranium  disintegrat- 
ing were  simultaneously  expelled,  or  if  the  product  producing  the 
second  had  a  period  of  only  a  few  seconds  or  less,  there  should  be 
a  larger  proportion  of  shorter  intervals  than  the  theory  indicates. 
The  results,  however,  both  with  tiranium  and  polonium  agreed  within 
the  probable  limits  of  error  with  the  theory  given.  Hence  the  two 
a-particles  from  uratiium  are  not  expelled  simultaneously,  and  the 
period  between  the  first  and  the  second  must  be  greater  than  a 
few  seconds,  a  view  which  is  supported  by  the  short  range  of  both 
particles.  Certain  of  the  records  obtained  by  Rutherford  and  Geiger 
on  the  probability  distribution  of  the  time-intervals  of  the  a-particles 
of  polonium  have  been  re-examined,  and  found  to  be  in  excellent 
agreement  with  the  theory  given,  so  that  the  possibility  that  particles 
are  expelled  in  groups,  the  groups  being  distributed  in  time  according 
to  probability,  is  excluded.  F.  8. 

The  Chemical  Action  of  the  a-  and  /S-Rays,  Individually 
and  Jointly.  Francis  L.  Usher  {Jahrh.  Badioaktiv.  JCUctronik,  1911, 
8,  323 — 336). — The  action  of  )3-rays  alone  on  water  was  determined  in 
an  apparatus  consisting  of  a  capillary  tube,  of  wall-thicknoss  0*17  mm., 
containing  radium  emanation,  sealed  into  a  wider  tube  containing 
water  which  had  been  previously  freed  from  dissolved  gas  by  raean.s  of 
a  mercury  pump.  One  curie  of  emanation  was  calculated  to  give 
6'486  cra.2  of  electrolytic  gas  during  its  complete  disintegration.  In 
another  experiment  the  emanation  was  dissolved  in  gas-free  water 
kept  under  slight  pressure,  so  that  all  the  gases  produced  remained 
dissolved.  The  total  chemical  effect  corresponded  with  the  production 
of  13666  cm. 2  of  electrolytic  gas  per  curie.  The  view  is  taken  that 
the  chemical  action  is  primarily  not  mechanical,  that  is,  due  to  the 
collision  of  the  radiant  particles  with  the  molecules  decomposed,  but 
that  the  electric  charges  on  the  radiant  particles  are  the  principal 
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factor  in  the  chemical  action.  The  eflSciency  of  the  emanation  in 
decomposing  water  is  calculated  to  be  2"7%,  which  is  nearly  three 
times  greater  than  its  efficiency  in  decomposing  ammonia.  F.  S. 


Magnetic  Spectrum  of /S- Rays  of  Radium.  Otto  von  Baeyer, 
Otto  Hahn,  and  Lise  Meitner  {Physikal.  Zeitsch.,  1911,  12, 
1099—1101.  Compare  Danysz,  Abstr.,  1911,  ii,  840).— The  magnetic 
spectrum  of  radium-^  and  -C,  deposited  on  a  silver  wire,  1  cm.  long  and 
02  mm.  thick,  and  covered  with  tin  foil,  0'007  mm.  thick,  to  prevent 
scattering  of  the  material  by  recoil,  showed  in  addition  to  the  strong 
a  rays,  seven  distinct  lines  due  to  )8-rays  capable  of  being  accurately 
measured.  Separate  measurements  were  made  with  uncovered  wires 
and  with  weaker  fields  to  give  the  velocity  of  the  less  penetrating 
(S-mys  more  accurately.  In  these  experiments  two  other  lines,  due  to 
very  low  velocity  rays,  were  observed,  making  nine  in  all.  Experi- 
ments with  pure  radium-C  deposited  on  a  nickel  wire  gave  only  the 
four  least  deflected  lines,  so  that  the  other  five  lines,  all  due  to  low 
velocity  rays,  belong  to  radium-5.  The  velocities  calculated,  according 
to  the  Lorentz-Einstein  formula,  with  e/m„  =  1*77  x  lO'^,  are  for  radium-C, 
0  98,  0-94,  0-86,  0-80,  and  for  radium-^,  074,  0-69,  0-63,  0-41,  and 
0"36  in  terms  of  that  of  light  as  unity.  The  /S-rays  of  radium  itself 
were  examined.  For  the  purpose  a  solution  of  radium  was  long 
boiled  to  remove  the  emanation,  precipitated  as  a  carbonate,  and  the 
precipitate  filled  into  a  small  glass  groove.  Only  one  experiment  and 
a  provisional  measurement  of  the  velocity  of  the  )S-rays  were  possible. 
Two  lines  were  observed,  one  strong,  due  to  rays  of  velocity  0*65,  and 
one  weak,  due  to  rays  of  velocity  0*52.  Corrected  values  for  the 
velocities  of  the  )8-rays  of  radium  -D  are  0"39  and  0*33,  and  for  thorium-5 
and  -D  (new  nomenclature)  0*36  and  0*29  (compare  Abstr.,  1911,  ii, 
567,  569).  P.  S. 


The  Scattered  Rontgen  Radiation  from  Different  Radiators. 
J.  A.  Crowther  iProc.  Camh.  Phil.  Soc,  1911,  16,  365—369).— 
Experiments  are  described  in  which  the  author  has  measured  the  pro- 
portion of  a  primary  Rontgen  ray-beam  which  is  scattered  by  different 
radiators.  From  observations  with  filter-paper,  aluminium,  nickel, 
copper,  and  tin,  it  appears  that  tlie  intensity  of  the  radiation  scattered 
from  equal  masses  of  different  materials  is  not  independent  of  the 
nature  of  the  radiator,  but  increases  very  considerably  as  the  atomic 
weight  of  the  radiator  increases.  Since  the  scattered  radiation  from 
hydrogen  is  appreciably  greater  than  that  from  an  equal  mass  of  air, 
it  would  seem  that  the  scattered  radiation  is  a  minimum  for  elements 
in  the  neighbourhood  of  carbon  and  oxygen,  and  increases  both  for 
elements  of  smaller  and  larger  atomic  weight. 

In  the  case  of  aluminium,  the  distribution  of  the  scattered  radia- 
tion was  examined  in  some  detail.  The  distribution  is  dependent  on 
the  thickness  of  the  radiator,  but,  in  a  direction  at  right  angles  to  the 
primary,  the  intensity  of  the  scattered  radiation  is  directly  pro- 
portional to  the  thickness  of  the  radiator.  H.  M.  D. 
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Production  of  Canal  Rays  in  Potassium,  Rubidium,  and 
Cseeium.  Eugen  Goldstein  {Jier.  Deut.  physikal.  Gee.,  1911,  13, 
972 — 973). — A  form  of  discharge  tube  is  dewcribed,  suitable  for  the 
production  of  canal  rays  in  the  vapours  of  the  alkali  metals.  The 
colour  of  the  rays  in  potassium  is  reddish-yellow,  in  rubidium  yellowish- 
red,  and  in  caesium  greenish-white  with  a  blue  tinge.  The  canal-ray 
spectra  show  the  brightest  lines  of  the  fundamental  spectra,  together 
with  some  of  the  scries  lines. 

The  discbarge  tubes  can  be  employed  for  long  periods  without 
interference  from  blackening  of  the  walls.  H.  M.  D. 

The  Emission  of  Electrons  (8-Raya)  by  Metals  under  the 
Influence  of  a-Rays.  Henby  A.  Buustead  {Phil.  Mag.,  1911,  [vi], 
22,  907 — 922). — Previous  results  point  to  the  conclusion  that  all  atoms 
are  less  effective  in  retarding  swift  a-rays  than  slow  ones,  but  heavy 
atoms  are  relatively  more  effective  than  light  atoms  in  stopping  swift 
a-rays.  The  emission  of  S-rays  from  metals  struck  by  o-rays  is  prob- 
ably analogous  in  every  way  to  the  ionisation  of  a  gas,  and  measure- 
ments have  been  made  of  the  number  of  S-rays  escaping  from  a  thin 
metal  foil  struck  by  a-rays  at  different  points  in  the  range.  Curves 
connecting  this  emission  with  the  range  have  all  the  characteristics  of 
the  Bragg  ionisation  curve.  The  emission  first  increases  and  then 
rapidly  decreases,  as  the  a-rays  near  the  end  of  their  range,  showing 
the  characteristic  "  knee."  The  o-rays  of  polonium  were  for  the  most 
part  employed,  but  one  set  of  measurements  with  the  thorium  active 
deposit  showed  clearly  the  two  "  knees,"  corresponding  with  the  two 
sets  of  a-rays  of  different  ranges.  In  comparing  aluminium  and  gold 
with  air,  the  metals  showed,  as  was  to  be  expected,  less  pronounced 
"  knees  "  than  the  gas,  but  the  close  similarity  of  the  curves  for  these 
two  metals,  differing  so  widely  in  density  and  atomic  weight,  gives 
rise  to  a  suspicion  that  the  8-rays  result,  not  from  the  metal,  but  from 
a  layer  of  adsorbed  gas  of  the  same  nature  in  each  cat-e.  F.  S. 

Nature  and  Velocity  of  an  Ion  in  a  Gas.  Richard  D.  Klbeman 
{Proc.  Camb.  Phil.  Soc,  1911,  16,  285— 298).— The  nature  of  an  ion 
in  a  gas  must  be  subjected  to  continual  change,  the  formation  and 
disintegration  of  the  various  ion  clusters  being  governed  by  the  came 
laws  as  those  which  regulate  the  formation  and  dissociation  of  neutral 
gas  molecules.  On  the  basis  of  this  hypothesis,  an  expression  is 
deduced  for  the  average  velocity  of  an  ion  in  a  gas  subjected  to  the 
influence  of  an  electric  field.  According  to  this,  it  follows  that  the 
velocity  of  an  ion  is  nearly  independent  of  its  mass,  when  this  is 
greater  than  thp  mass  of  the  molecules  of  gas  through  which  it  moves. 
iJifferent  obs-erveis  have  obtained  results  which  agree  with  this 
deduction.  When  the  mass  of  the  ion  is  small  in  comparison  with 
that  of  the  gas  molecules,  the  author's  formula  indicates  that  the 
variation  of  the  velocity  with  the  mass  of  the  ion  should  be  much 
greater.     No  experiments  are  available  to  test  this  conclusion. 

H.  M.  D. 

The  Positive  Ionisation  Produced  by  Phosphates  when 
Heated.  Frank  Horton  {Proc.  Camh.  Phil.  Soc,  1911,  16, 
318 — 320). — An  investigation  has  been   made  of  the  rate  at  which 
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positive  ions  are  emitted  by  lithium  phosphate  when  heated  at  800° 
in  air,  oxygen,  carbon  monoxide,  and  hydrogen  at  pressures  up  to 
30  mm.  of  mercury.  The  rate  of  leakage  under  a  saturation  voltage 
of  40  volts  is  about  the  same  as  for  sodium  phosphate  (Abstr.,  1911, 
ii,  246)  under  similar  conditions.  In  oxygen  and  air  the  rates  of 
leakage  are  nearly  equal,  but  the  ionization  current  is  considerably 
greater  in  carbon  monoxide  and  still  greater  in  hydrogen.  From 
observations  at  gradually  diminishing  pressures,  a  maximum  rate  of 
leakage  was  found  at  a  pressure  between  0*1  and  0'3  mm.  of  mercury. 
A  similar  maximum  was  observed  in  observations  at  gradually 
increasing  pressures,  but  in  these  circumstances  the  corresponding 
pressure  is  higher.  It  is  probable  that  this  hysteresis  effect  is  due  to 
the  phosphate  requiring  an  appreciable  time  before  a  condition  of 
equilibrium  is  attained  between  it  and  the  surrounding  gas. 

H.  M.  D. 


An  Absolute  Determination  of  the  Minimum  Ionising 
Energy  of  an  Electron  and  the  Application  of  the  Theory  of 
lonistition  by  Collision  to  Mixtures  of  Gases.  Edwin  B.  Bishop 
{Physikal.  Zeitsch.,  1911,  12,  1148 — 1157). — The  ionisation  produced  in 
hydrogen,  air,  and  carbon  dioxide  by  the  action  of  ultra-violet  rays 
from  the  spark  discharge  between  zinc  electrodes  has  been  investigated 
in  reference  to  Townsend's  theory.  The  experimental  data  obtained 
are  in  agreement  with  this  theory  for  gas  pressures  as  high  as  40  cm. 
of  mercury.  For  each  gas,  the  minimum  energy,  which  an  electron 
must  have  to  bring  about  ionisation,  has  been  determined,  and  this 
corresponds  with  9"66,  10*21,  and  6*21  volts  for  hydrogen,  air,  and 
carbon  dioxide  respectively.  This  minimal  ionisation  energy  is 
independent  of  the  gas  pressure  and  of  the  intensity  of  the  electrical 
field.  Experiments  were  also  made  on  the  ionisation  in  mixtures  of 
hydrogen  and  air  and  of  hydrogen  and  carbon  dioxide,  and  a  theory  of 
the  action  in  mixtures  of  gases|is  developed  which  accords  satisfactorily 
with  the  observations.  H.  M.  D. 


Rays  of  Positive  Electricity  from  the  Wehnelt  Cathode. 
Charles  T.  Knipp  {Phil.  Mag.,  1911,  [vi],  22,  926— 933).— The 
nature  of  the  carriers  of  positive  electricity  emitted  by  a  hot  lime 
cathode  has  been  examined  by  means  of  the  records  obtained  on  a 
photographic  plate  inserted  in  the  discharge  tube.  The  velocity  with 
which  the  positive  ions  are  emitted  is  not  large  enough  to  affect  a 
photographic  plate,  but  by  the  introduction  of  an  accelerating  con- 
denser, photographic  records  are  readily  obtained.  The  minimum 
potential  difference  required  for  this  is  about  500  volts  per  centimetre, 
but  the  photographs  become  more  clearly  cut  and  well  defined  as  the 
acceleration  of  the  slowly-moving  carriers  is  increased.  The  values 
of  e/m,  which  are  indicated  by  the  photographs  obtained  in  experi- 
ments with  residual  air,  are  the  same  as  those  found  by  Thomson  in 
the  case  of  the  positive  rays  emitted  by  the  ordinary  perforated  cathode 
with  high  potential  discharge.  H.  M.  D. 
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The  Chemical  Action  of  Penetrating  Radium  Rays.  I. 
The  Influence  of  Penetrating  Rays  on  Hydrogen  Peroxide 
in  Neutral  Solution.  Anton  Kailan  (Monatsh.,  1911,  32, 
1019 — 1034). — The  influence  of  the  penetrating  rays  from  radium 
preparations  of  various  strengths  on  the  decomposition  of  hy<lrogen 
peroxide  has  been  investigated  in  paraffined  and  non-paraffined  glass 
vessels  at  25°  in  a  thermostat,  and  also  at  13 — 16°.  The  reaction 
proceeds  approximately  according  to  the  law  for  a  reaction  of  the  6r.st 
order,  the  coefficient  of  velocity  being  increased  by  the  action  of  the 
rays,  although,  with  increasing  quantities  of  radium,  less  rapidly  than 
it  would  be  if  the  (-fFect  were  proportional  to  the  quantity  of  radium. 
The  temperature-coefficient  of  the  action  of  the  rays  is  about  12, 
which  corresponds  with  the  value  for  photochemical  reactions,  whereas 
the  temperatiure-coefficient  of  the  reaction  occurring  in  absence  of  the 
rays  is  much  greater.  Blank  tests  were  performed  throughout,  and 
the  results  are  expressed  in  terms  of  the  coefficient  of  velocity  of  the 
unassisted  reaction.  The  effect  of  the  rays  on  the  gliss  prolucea 
substances  which  increase  the  velocity  of  the  unassisted  reaction.  The 
production  of  the  peroxide  from  water  by  the  penetrating  rays  ha.s 
been  confirmed.  F.  S. 

Solubility  of  the  Radium  Emanation.  Application  of 
Henry's  Law  at  Low  Partial  Pressures.  R.  W.  Boyle  (Phil. 
Mag.,  1911,  [vi].  22,  840-854.  Compare  Ramstedt,  Abstr.,  1911, 
ii,  842). — The  eiuauation  mixed  with  air  or  other  gas  was  shaken  with 
a  known  volume  of  the  absorbing  liquid  in  a  mixing  bulb  immersed 
in  a  thermostat.  When  equilibrium  was  obtained  either  a  portion 
of  the  liquid  phase  or  a  portion  of  the  gas  was  withdrawn  by  opening 
a  tap  in  connexion  with  an  exhausted  sampling  bulb  of  known 
volume.  The  two  bulbs  were  separated,  kept  four  hours  for 
radium-6^  to  come  into  equilibrium,  and  the  quantity  of  emanation 
in  each  measured  by  means  of  the  y-rays  in  a  y-ray  electroscope, 
standardised  by  the  y-rays  from  a  known  amount  of  radiuni  placed  at 
the  same  distance.  An  accuracy  of  about  1*5%  was  attained.  Henry's 
law  was  found  to  be  valid,  and  the  emanation  is  rather  more  soluble 
in  water  at  14"  than  nitric  oxide,  about  one-quarter  remaining  with 
the  liquid  and  three-quarters  with  the  gas  when  equal  volumes  of 
each  are  used.  The  solubility  is  0-303  at  14°,  and  decreases  from 
0-507  at  0°  to  01 53  at  40°.  Sea-water  at  14°  of  D  1*022  absorbs 
0-84  times  as  much  as  pure  water,  and  mercury  is  not  able  to  absorl» 
the  emanation.  At  14°  absolute  ethyl  alcohol  absorbs  twenty-four 
times,  amyl  alcohol  thirty-one  times,  and  toluene  forty-five  times  as 
strongly  as  water.  F.  S. 

Some  Simple  Methods  of  Preparing  Radioactive  Disintegra- 
tion Products.  LisE  Meitner  {/'/lysikal.  Zeitsch.,  1911,  12. 
1094 — 1099). — An  examination  has  been  made  of  two  of  the  common 
methods  of  separating  radioactive  products  from  solution,  the  first 
by  depositing  it  on  a  less  "  noble  "  metal,  and  the  second  by  electro- 
lysis. In  electrolysis  a  silver  wire  as  cathode  and  platinum  wire  as 
anode,  about  a  millimetre  apart,  connected  with    a  220  volt  circuit 
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through  a  25  c  p.  carbon  lamp  arranged  to  burn  brightly,  and  small 
volumes  of  solutions,  at  most  a  few  c.c,  are  the  conditions  recom- 
mended. The  solutions  were  kept  boiling  rapidly  during  electrolysis. 
The  radium  active  deposit  solution  in  hydrochloric  acid  gave  after 
fifteen  to  twenty  minutes'  electrolysis  with  a  silver  wire  cathode, 
0*8  mm.  diameter  and  10  to  15  mm.  long,  almost  the  whole  of  the 
radium-5  and  -C  to  the  cathode.  Other  cathodes  of  platinum,  gold, 
and  nickel  were  less  satisfactory.  In  strongly  acid  solutions  less  was 
deposited,  and  the  radium-C  was  in  excess  in  the  deposit,  whilst  in 
alkaline  solutions  no  active  matter  was  deposited.  The  anode 
remained  always  inactive.  Radium-C  was  best  deposited  on  nickel 
foil  or  wire,  immersed  in  the  boiling,  and  only  slightly  acid,  solution 
of  as  small  a  bulk  as  possible.  No  separation  of  radium-C^  from 
radium-Cg  was  obtained  by  this  method.  Thej^e  two  methods  on  a 
hydrochloric  acid  solution  of  radium-Z),  -E,  and  -F,  obtained  by  allow- 
ing the  radium  emanation  to  decay  in  a  closed  vessel,  give  deposits  of 
radium-^  containing  some  radium-i''.  From  lead  chloride,  separated 
from  uranium  minerals,  the  radium-^"  and  -F  may  be  concentrated 
in  the  solution  after  the  greater  part  of  the  salt  has  crystallised  out, 
and  from  this  solution  the  radium-^  is  deposited  on  nickel  foil.  The 
deposit  may  be  then  dissolved  in  hydrochloric  acid  and  electrolysed 
for  thirty  minutes  to  obtain  the  radium-^  on  a  very  small  surface. 
If  the  presence  of  radium-^  interferes,  it  may  be  first  removed  by 
placing  a  bismuth  plate  in  the  solution.  The  decay  curve  of 
radium-^  over  a  period  of  forty-six  days  was  perfectly  exponential 
with  the  half-period  of  five  days  (compare  Antonoff,  Abstr.,  1910, 
ii,  251). 

Mesothorium-2  containing  small  proportions  of  the  thorium  active 
deposit  is  separated  from  a  mesothorium  solution  by  precipitating 
iron  in  the  solution  by  ammonia.  After  the  first  few  precipitations 
at  daily  intervals,  the  radiothorium  and  thorium-X  are  removed,  and 
then  the  precipitates,  obtained  by  a  trace  only  of  iron,  consist  of 
mesothorium-2  and  a  little  thorium-5.  By  electrolysis  of  the 
hydrochloric  acid  solution  with  platinum  cathode,  the  iron  and  the 
thorium-5  are  deposited.  The  solution  is  nearly  neutralised,  boiled 
vigorously  and  electrolysed  with  a  silver  cathode,  and  the  mesothorium-2 
is  deposited. 

The  active  deposit  of  thorium  on  tin  foil  is  dissolved  in  dilute 
hydrochloric  acid  and  electrolysed  with  gold  or  platinum  cathode. 
Thorium-^  is  deposited  comparatively  pure,  and  thorium-C  and  -D 
remain  in  solution  usually,  although  sometimes  some  thorium-C  is  also 
deposited.  Thorium-C  may  be  quantitatively  separated  by  immersing 
nickel  in  the  solution,  which,  if  then  electrolysed  for  some  minutes 
with  gold  or  platinum  cathode,  yields  pure  thorium-^.  Silver,  without 
electrolysis,  precipitates  thorium-^  and  -C,  the  latter  in  great  excess. 
Thorium-Z>  is  most  easily  prepared  by  recoil.  A  nickel  plate  immersed 
for  one  or  two  minutes  in  the  boiling,  feebly  acid  solution  of  the 
actinium  active  deposit  separates  actinium-C  in  a  state  of  extraordinary 
purity,  the  a-rays  of  which  decay  exponentially  over  a  period  of 
twelve  minutes,  with  the  half-period  2-15  minutes.  The  solution 
^electrolysed  with  silver  cathode  deposits  actinium-^,  -C,  and  -D,  the 
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former  in  excess.  The  separation  of  actinium-C  by  nickel  is  recom- 
mended as  a  delicate  test  of  the  presence  of  actinium.  [Throughout 
the  altered  nomenclature  has  been  employed  (compare  A bstr.,  1911, 
ii,  955)].  F.  8.  . 

The  Amount  of  the  Radioactive  Products  Present  in  the 
Atmosphere.  8.  Kinoshita,  S.  Nishikawa,  and  S.  Ono  (t'hil.  Mag., 
1911,  [vi],  22,  821 — 840). — Measurements  have  been  made  of  the 
proportion  of  the  active  deposit  on  negatively  charged  wires  due 
to  radium  and  thorium  respectively  at  heights  6  5  and  1*5  metres 
above  the  ground  at  the  Physical  Laboratory  of  the  University  of 
Tokyo.  The  ratio  of  the  amounts  of  radium-C  on  the  upper  and 
lower  wires  was  nearly  constant  and  equal  to  0'95,  and  that  of  the 
thorium  active  deposit  on  the  two  wires  about  0'5.  The  latter  ratio 
varied  with  the  velocity  of  the  wind.  From  a  mathematical  investiga- 
tion of  the  number  of  molecules  of  radiuoi-il  that  should  be  deposited 
on  the  wire,  assuming  their  mobility  to  be  1'3  as  found  by  Rutherford, 
it  is  calculated  that  the  amount  of  radium  emanation  per  cubic  metre 
of  the  atmosphere  at  TokyO  is  only  5x  10" '•^  curie,  which  is  from 
twelve  to  twenty-one  times  less  than  that  found  at  Montreal,  Chicago, 
and  Cambridge  (Eng.).  No  direct  measurements  at  TokyO  have  been 
made,  but  the  discrepancy  may  be  due  to  the  charged  molecules  of 
radium-^  attracting  dust  particles,  with  consequent  great  diminution 
of  mobility,  before  they  become  transformed  into  radium-.^.  The 
range  of  variation  of  the  amount  of  emanation  in  the  air  was  practically 
the  same  as  that  observed  by  Satterly  at  Cambridge,  and  a  fall  iu 
atmospheric  pressure  caused  an  increase  in  the  amount  of  emanation. 

F.  S. 

The  Radioactivity  of  the  Waters  of  Val-les-Bains, 
Chaspoul  and  Jaubekt  de  Beaujeu  {Compt.  rend.,  1911,  163, 
944 — 946). — The  radioactivity  of  the  various  springs  of  the  Val-les- 
Bains  has  been  determined  in  E.S.U.  per  litre,  and  found  to  lie 
between  221  and  0-115  (  x  10"')  for  the  water,  and  between  107 
and  0737  (  x  10"^)  for  the  gas  collected  from  the  spring.  Exception- 
ally, the  radioactivity  of  these  springs  is  proportional  to  the  quantity 
of  carbon  dioxide  liberated.  In  all  cases  the  activity  is  due  to  radium 
emanation.  F.  S. 

Contact  Electrification.  Albert  Gruhbach  (Ann.  Chim.  Phys., 
1911,  [viii],  24,  433—501.  Compare  Abstr.,  1910,  ii,  93).— Measure- 
ments have  been  made  of  the  changes  which  occur  in  the  contact 
electrification  at  the  surface  separating  a  solid  dielectric  from  a 
solution  of  an  electrolyte,  when  the  water  in  the  solution  is  partly 
replaced  by  equal  weights  of  certain  organic  substances.  The  actual 
method  of  procedure  consisted  in  measuring  the  potential  differences 
set  up  when  solutions  of  potassium  chloride  are  filtered  under  different 
pressures  through  dielectric  porous  media.  In  parallel  series  of 
experiments,  the  water  was  partly  replaced  by  methyl,  ethyl,  and 
tsobutyl  alcohols  and  by  phenol,  and  in  all  cases  the  magnitude  of 
the  contact  potential  difference  was  found  to  be  diminished  by  this 
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substitution.  The  diminution  can  be  quantitatively  represented  by 
the  equation:  1  —  (M/MoY  =  \xP,  in  which  Mo  and  M  are  the  electric 
moments  in  the  case  of  the  aqueous  and  mixed  solutions,  x  the 
concentration  of  the  substituted  solvent  in  mols.  per  1000  grams  of 
solution,  A  and  p  constants  characteristic  of  the  added  solvent. 

On  the  basis  of  the  results  obtained,  it  is  shown  that  the  phenomenon 
of  contact  electrification  is  intimately  connected  with  that  of 
adsorption.  H.  M.  D, 

Oil  Emulsions.  I.  The  Electric  Charge.  Ridsdale  Ellis 
(Zeitsch.  physikaL  Chem.,  1911,  78,  321 — 352). — The  rate  of  movement 
of  the  minute  particles  in  an  oil-water  emulsion  under  the  influence  of 
an  electric  field  and  the  effect  of  electrolytes  on  the  rate  and  direction 
of  the  movement  have  been  determined.  The  straight  tube  method 
of  Whitney  and  Blake  and  the  U-tube  method  of  Burton  were  found 
unsatisfactory,  and  the  majority  of  the  measurements  were  made  by 
direct  microscopic  observation  of  the  speed  of  the  particles.  The 
velocity  of  the  particles  depends  on  their  distance  from  the  lower 
surface  of  the  cover-glass.  A.  method  by  which  the  speed  of  the 
particles  relative  to  water  can  be  obtained  by  observation  of  their 
velocity  at  varying  distances  from  the  lower  surface  of  the  cover-glass 
is  described  in  detail.  From  the  observations  the  differences  of 
potential  water  |  glass  and  oil  |  water  are  calculated  by  known  formulae. 

The  contact-potential  at  the  oil-water  surface  is  of  the  same  order 
for  oils  of  different  kinds,  and  is  not  much  influenced  by  the  purity  of 
the  oil.  The  potential  oil  |  water  is  also  of  the  same  order  as  that  at 
the  surface  of  contact  of  glass  and  water,  and  at  the  surface  of 
suspended  particles  of  colloidal  metals,  lycopodium,  quartz,  etc. ;  it 
varies  from  0*02  to  about  0'05  volt. 

The  contact  potential  at  the  oil-water  and  glass-water  boundaries 
reaches  a  maximum  in  a  neutral  or  slightly  alkaline  medium.  The 
addition  of  hydrochloric  acid  diminishes  the  contact  potential  very 
rapidly  for  small  concentrations,  and  only  gradually  for  relatively 
high  concentrations.  The  addition  of  sodium  hydroxide  at  first 
increases  the  contact  potential  at  the  oil-water  surface,  but  when  the 
concentration  exceeds  i\^/ 1000  the  potential  diminishes,  at  first  rapidly, 
then  slowly,  as  the  concentration  is  gradually  increased.  This 
diminution  of  the  contact  potential  is  probably  due  to  a  kind  of 
electric  adsorption. 

The  measurement  of  the  effect  of  electrolytes  on  the  contact 
potential  presented  great  experimental  difiiculties  on  account  of  the 
disturbances  due  to  bubbles  of  gas  liberated  at  the  electrodes,  but 
these  difficulties  were  overcome  by  the  use  of  depolarisers  and  by 
special  mechanical  devices  which  are  fully  described.  G.  S. 

Variation  of  the  Electromotive  Force  of  Voltaic  Cells 
with  the  Temperature.  Bkdeau  {Ann.  Chim.  Phys.,  1911, 
[viii],  24,  563 — 563). — The  variation  with  temperature  of  the 
E.M.F.  of  the  following  galvanic  combinations  has  been  measured  : 
Cu  I  1  molar  Cu(N03)2  |  1  molar  AgNOg  |  Ag  ; 

Cu  I  Cu(NO3)2,100H,O  I  2AgI^O3,100H2O  |  Ag; 
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Cu  I  1  molar  €0(0103)2  |  1  molar  AgCIO,  |  Ag.  By  taking  Berthelot's 
value  (35,300  cals.)  tor  the  heat  of  the  reaction:  Cu  +  2AgNU,= 
Cu(N0j)4  +  2 Ag,  constant  values  are  obtained  for  the  temperature- 
coefficient  in  agreement  with  the  experimental  observations,  whereas 
Jahn's  value  (30,040  cals.)  leads  to  a  variable  temperature-coefficient. 
By  a  suitable  ai-rangement  of  the  electrodes  and  solutions  it  has 
been  found  that  the  seat  of  the  variation  of  the  E.M.F.  with  the 
temperature  is  at  the  contact  surfaces  bet^reen  the  metals  and  the 
solutions,  and  not  at  the  surface  of  separation  of  the  two  solutions. 

H.  M.  D. 

Thermodynamics  of  the  Olark  Cell.  F.  Pollitzer  {Z^itach. 
physikal.  Chevi.,  1911,  78,  374— 383).— Cohen  (Abstr.,  1911,  ii,  180), 
from  a  comparison  of  the  heat  of  reaction  in  the  Clark  cell  as  obtained 
from  the  thermochemical  data  and  from  the  change  of  E.M.F.  with 
temperature,  has  drawn  the  conclusion  that  the  temperature  formula 
of  Jaeger  and  Kahle  is  unsuitable  for  thermodynamic  calculations. 
The  author  shows  that  this  conclusion  is  not  justified.  In  calculating 
the  heat  of  reaction  from  tbermochomical  data,  Cohen  has  neglected  the 
change  of  the  heat  of  formation  and  heat  of  solution  with  the  tempera- 
ture. When  allowance  is  made  for  these  there  is  an  approximately 
constant  difference  from  0°  to  30°  between  the  heats  of  reaction 
as  obtained  by  the  two  methods.  The  possible  causes  of  this  dis- 
crepancy are  discussed.  One  factor  which  has  been  neglected  is  the 
heat  of  amalgamation  of  zinc.  G.  S. 

Chemical  Theory  of  Galvanic  Cells  of  the  Daniell  Type. 
Paul  Pfeiffeh  {ZeiUch.  Elektroctiem.,  1911,  17,  990— 994).— On  the 
basis  of  Werner's  views  as  to  the  nature  of  acids,  bases,  and  salts,  a 
new  theory  of  the  origin  of  the  E.M.F.  in  a  galvanic  cell  is  developed, 
which  accounts  for  the  fact  that  there  is  a  distinct  parallelism  between 
the  heat  of  oxidation  of  the  metals  and  their  E.M.F. 

According  to  Werner's  theory,  in  salt  solutions  there  are  OH'  ions 
mainly  in  association  with  the  acid,  A,  as  A'OH'.  The  metal  is 
oxidised  by  this  complex  ion,  the  negative  electron  being  liberated, 
thus:  A-OH'-hM  =  A-OHM-f0.  The  resulting  compound  then 
establishes  an  equilibrium  with  the  other  ions  and  complexes  in  the 
solution,  among  others  hvdrated  metal  ions  being  formed  : 

A-OHM  -^  M-HjO. 
The  greater  the  affinity  of  the  metal  for  oxygen,  the  gi  eater  the 
energy  of  the  liberated  electrons,  and  therefore  the  higher  the  E.M.F. 
of  the  combination  metal  [  metallic  salt.  On  similar  lines  it  may 
be  shown  that  the  electromotive  activity  of  negative  ions  such  as 
the  halogens  is  a  reduction  process,  and  as  a  matter  of  fact  there  is 
an  evident  relationship  between  the  normal  discharge  potential  of  the 
halogens  and  their  heat  of  reduction. 

It  is  shown  that  these  views  are  in  quantitative  accord  with  the 
results  of  E.M.F.  measurements;  for  instance,  they  lead  to  a  deduc- 
tion of  the  simple  Nernst  formula,  and  are  in  accord  with  Abegg  and 
Bodlander's  views  on  electro-affinity.  G.  S. 
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Piezo-chemical  Studies.  VIII.  Influence  of  Pressure  on 
AflQnity.  II.  G.  Timofeeff  {Zeitsch.  pkysikal.  Ghem.,  1911,  78, 
299 — 32(1). — The  influence  of  pressure  on  the  E.M.F.  of  the  cell  lead 
amalgam  |  lead  chloridu  solution  |  mercuious  chloride  |  mercury  has 
been  investigated  directly  and  indirectly  by  the  methods  fully  described 
in  previous  papers  by  E.  Cohen  and  his  co-workers  (compare  Abstr., 
1910,  ii,  1029). 

In  the  first  experiments,  30%  lead  amalgam  was  used  (compare 
Babinski,  Diss.,  Leipzig,  1906).  In  the  indirect  calculation  by 
meaus  of  the  equation  E^-E^=^ -rriy^  -  v^),  where  v-^  and  v^  represent  the 
volumes  of  the  system  before  and  after  the  passage  of  96,540  coulombs, 
and  TT  is  the  pressure,  (u^  -Vg)  amounts  to  -3*368  c.c,  and  E^qq-Eq 
is  1*77  X  lO-'^  volt.  Direct  determinations  by  means  of  the  pressure 
apparatus  already  described  give  in  good  agreement  1'95  x  10-^ 
volt  at  25°. 

The  cell,  lead  amalgam  30%  j  lead  chloride  solution  |  lead,  gave  for  the 
calculated  and  observed  values  of  E^^^^-Eq  0*091x10-3  ^^d 
O'lOO  X  10-^  volt  respectively,  and  the  cell,  lead  amalgam  1%  |  lead 
chloride  solution  |  mercurous  chloride  |  mercury,  l'46x  10-*  and 
1*49  X  10-^  volts  respectively.  Finally,  the  cell,  lead  amalgam 
30%  I  lead  chloride  solution  |  lead  amalgam  1%,  gave  0  31  x  10-^  and 
0*36  X  10-3  yqIi;  for  the  observed  and  calculated  values  respectively. 

G.  S. 


Electrolytic  Corrosion  of  Some  Metals.  George  R.  White 
(/.  Physical  Chem.,  1911,  15,  723 — 792.  Compare  Schoch  and 
Randolph,  Abstr,,  1911,  ii,  14). — The  behaviour  of  anodes  of  zinc, 
copper,  nickel,  tin,  iron,  and  cadmium  has  been  observed  in  solutions  of 
sodium  chloride,  sulphate,  nitrate,  acetate,  and  tartrate.  The  current 
density  was  usually  1  to  2  amperes  per  square  decimetre  of  anode 
surface,  and  the  electrolyte  contained  75  grams  of  salt  per  litre,  or 
occasionally  25  grams.  The  anodes  were  cleaned  by  filing  and  by 
scouring  with  carborundum  paper  before  each  run. 

A  number  of  experiments  with  rotating  anodes  were  run  in  series, 
with  a  copper  voltameter  of  ample  proportions  in  the  circuit,  and  the 
theoretical  anode  lo>s  was  calculated  on  the  assumption  that  the  anode 
dissolved  with  its  normal  valency.  The  efficiency  of  corrosion  was  in 
many  cases  approximately  100%.  Where  corrosion  was  less  than  the 
calculated  the  anode  was  found  to  be  protected  by  the  formation  of  an 
oxide  or  hydroxide  film,  In  some  cases  where  the  anode  attained 
to  complete  passivity,  oxygen  was  liberated,  and  the  electrolytic 
efliciency  was  very  low.  On  the  other  hand,  the  eflSciency  with 
copper,  tin,  and  cadmium  was  frequently  much  more  than  100%,  and 
even  attained  200%  in  a  few  cases.  When  these  abnormal  results 
were  corrected  for  the  chemical  (local  current)  dissolution  of  the  anode 
by  the  electrolyte  and  for  loss  of  unoxidised  metal  by  disintegration  of 
the  anode  surface,  there  still  remaiued  a  large  excess  of  corrosion 
unaccounted  for.  With  copper  when  the  efficiency  was  abnormally 
high,  as  for  example,  with  sodium  chloride,  cuprous  salts  were  always 
in  evidence.      The  author  suggests  that  in  the  parallel  cases  tin  and 
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cadmium  dissolve  in  a  univalent  form.  This  applies  particularly  to  the 
corrosion  in  sodium  nitrate. 

In  the  electrolysis  of  nitrate  solutions,  nitrite  is  always  formed  by 
cathodic  reduction.  With  cadmium,  redu<ition  to  nitrite  also  occurs  at 
the  anode,  and  is  attributed  to  the  interaction  of  cadmium  suboxide 
and  sodium  nitrate. 

When  an  anode  became  passive,  anodic  oxidation  of  the  electrolyte 
could  occur.  This  was  observed  with  copper  anodes  in  sodium  tartrate, 
where  formic  acid  was  produced,  which  in  turn  reduced  cupric  com- 
pounds to  cuprous  hydroxide.  The  metals  exhibited  a  greater  tendency 
to  be  rendered  passive  in  the  more  dilute  electrolytes  and  at  the  lower 
temperatures,  but  the  relation  of  current  density  to  corrosion  efficiency 
is  subject  to  no  general  rule. 

The  filtered  electrolyte  was  almost  invariably  alkaline  after 
electrolysis,  and  in  some  cases  metal  was  deposited  at  the  cathode. 

The  paper  records  a  large  number  of  interesting  observations  on  the 
colour  and  appearance  of  the  anodic  deposits.  The  suboxides  of  tin 
and  cadmium  appear  to  be  greyish-white.  R.  J.  C 

The  Decomposition  of  Nitrogen  Peroxide  in  the  Electrical 
Glow.  J.  Zenneck  {Ber.  Deut.  physikal.  Ges.,  1911,  13,  953—964).— 
When  a  current  from  an  induction  coil  is  passed  through  a  long,  narrow 
discharge  tube,  through  which  a  current  of  nitrogen  peroxide  is  drawn 
by  means  of  a  pump,  it  is  found  that  the  colour  of  the  glow  varies 
from  one  part  of  the  tube  to  another.  The  succession  of  colours  in 
the  direction  of  the  gas  current  is  orange-yellow,  bluish-violet, 
greenish-yellow,  and  bright  red.  When  the  long,  narrow  tube  is 
replaced  by  a  spherical  bulb,  these  colours  are  not  simultaneously 
observed,  but  when  the  current  is  started,  the  glow  is  at  first  reddish- 
yellow,  and  then  changes  successively  to  bluish- violet,  greenish-yellow, 
and  bright  red. 

It  is  supposed  that  the  different  colours  are  due  to  the  successive 
stages  in  the  decomposition  of  the  nitrogen  peroxide.  H.  M.  D. 

Electrical  Theory  of  Dyeing.  William  Harbison  {J.  Soc. 
Dyers,  1911,  27,  279 — 289). — In  reference  to  the  electrical  theory  of 
dyeing  suggested  by  Perrin,  measurements  have  been  mide  of  the 
potential  differences  which  are  set  up  at  the  surface  of  contact  between 
cotton  and  aqueous  solutions  when  these  are  filtered  through  the 
cotton  by  application  of  mechanical  pressure.  Dilute  solutions  of 
sodium  hydroxide,  hydrochloric  acid,  aluminium  sulphate,  croceine- 
scarlet,  diamine-blue,  and  sodium  oleate  of  varying  concentration, 
together  with  certain  other  electrolytes,  were  examined.  The  observed 
potential  differences,  which  are  independent  of  the  surface  of  the 
fibre  and  of  the  rate  of  flow  of  the  solution,  vary  for  A'^/1000 
solutions  from  0*0306  volt  for  sodium  hydroxide  to  00036  volt  for 
aluminium  sulphate. 

In  connexion  with  these  measurements,  various  observations  relating 
to  the  absorption  of  dyes  and  mordants  are  described,  and  it  is  shown 
that  a  parallelism  exists  between  this  absorption  and  the  contact 
differences  of  potential.     In  the  application  of  the  electrical  theory, 
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for  which  evidence  is  thus  obtained,  it  is  necessary  to  take  into 
account  (1)  the  electrical  charge  on  the  particles  of  the  dye,  (2)  the 
charge  on  the  fibre,  (3)  the  size  of  the  particles  of  dye,  and  (4)  the 
extent  of  the  surface  of  the  fibre,  including  that  within  its  pores. 

H.  M.  D. 

Magnetisation  of  Nickel,  Cobalt,  and  of  Alloys  of  Nickel 
and  Cobalt.  Pierre  Weiss  and  0.  Bloch  {Gompt.  rend.,  1911,  153, 
941 — 943). — The  coefticient  expressing  the  atomic  magnetic  moment  of 
cobalt,  or  of  alloys  of  this  metal  with  aickel  containing  80 — 90%  of 
cobalt,  cannot  be  experimentally  determined  owing  to  the  impossibility 
of  realising  saturation.  Alloys  containing  less  cobalt  show  a  linear 
variation  of  the  coefiicient  with  the  percentage  composition. 

By  extrapolation  from  values  obtained  at  the  temperature  of 
liquid  air,  it  is  found  that  the  coefiicient  for  pure  cobalt  corresponds 
with  the  existence  of  nine  magnetons  per  atom. 

At  temperatures  equal  to  three-quarters  of  those  of  the  Curie  points, 
the  saturation  admits  of  investigation  with  alloys  containing  over  80% 
of  cobalt.  By  plotting  the  values  for  the  Curie  points  and  extrapo- 
lating, the  number  of  magnetons  per  atom  of  cobalt  and  nickel 
above  these  temperatures  are  found  to  approximate  to  fifteen  and  eight 
respectively.  W^.  0.  W. 

Influence  of  Oxide  Formation  and  of  Thermal  Treatment 
on  the  Magnetism  of  Copper.  'P^OBO'B.'BmmsE,^  {Physikcil.  Zeitsch., 
1911,  12,  1157 — 1160). — The  results  of  experiments  on  the  magnetis- 
ability  of  copper  are  described.  According  to  these,  electrolytic 
copper,  cupric  and  cuprous  oxides  cannot  be  permanently  magnetised, 
whereas  commercial  copper  oxide  can.  Moreover,  the  metal  obtained 
from  this  oxide  by  reduction  exhibits  a  more  strongly  developed 
permanent  magnetism  than  the  oxide  itself. 

In  reference  to  induced  magnetism,  it  is  found  that  electrolytic 
copper  is  diamagnetic,  whereas  the  pure  oxides  are  paramagnetic. 
The  metal  reduced  from  commercial  oxide  is  more  strongly  para- 
magnetic than  the  oxide  from  which  it  is  derived.  It  is  supposed  that 
the  commercial  oxide  contains  minute  traces  of  ferric  oxide,  the 
quantity  of  which  is  too  small  for  detection  by  chemical  tests,  and  that 
on  reduction  this  oxide  is  converted  into  the  more  strongly  magnetic 
metal.  H.  M.  D. 

Dependence  of  the  Thermal  Conductivity  of  Certain  Gases 
on  the  Temperature.  Arnold  Eucken  {Physihal.  Zeitsch.,  1911, 
12,  1101 — 1107). — By  a  modification  of  Schleiermacher's  method,  the 
thermal  conductivity  of  helium,  argon,  hydrogen,  nitrogen,  oxygen,  air, 
and  carbon  dioxide  has  been  measured  at  temperatures  between  -  190° 
and  +  100°  and  at  a  pressure  of  30 — 40  cms.  of  mercury.  The  experi- 
mental data  are  applied  to  the  calculation  of  the  value  of  K  in  the 
equation  k  =  K.Cy.i],  in  which  k  is  the  thermal  conductivity,  Cy  the 
specific  heat  at  constant  volume,  and  -q  the  coeflSicient  of  viscosity.  For 
helium,  argon,  nitrogen,  oxygen,  and  air,  the  product  K.Cy  is  nearly 
independent  of  the  temperature,  whereas  it  varies  appreciably  in  the 
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case  of  hydrogen  and  carbon  dioxide.  The  variation  observed  with 
hydrogen  appears  to  be  due  to  a  diminution  of  Cp  with  falling  tempera- 
ture, and,  in  general,  the  observations  accord  with  the  assumption  that 
A'  is  independent  of  the  temperature.  H.  M.  D. 

Selective  Absorption  and  Emission.  Karl  Schaum  and 
Heinbich  Wustenfeld  {Zeitsch.  wiss.  Photochem.,  1911, 10,  213 — 237). 
— The  emission  of  rays  within  the  region  of  the  visible  spectrum  has 
been  investigated  in  the  case  of  a  number  of  substances  which  exhibit 
selective  absorption,  and  the  spectra  compared  with  that  of  an 
approximately  black  body  at  the  same  temperature.  To  permit  of  a 
comparison  of  the  emission  at  different  temperatures,  the  authors 
made  use  of  electrioally  heated  platinum  strips  tapering  towards  the 
middle,  one  half  being  covered  with  a  thin  layer  of  the  substance 
under  examination,  the  other  half  with  a  layer  of  ferric  oxide,  which 
behaves  approximately  as  a  black  substance.  The  reflexion  spectra  at 
different  temperatures  were  also  examined  by  means  of  similar  strips, 
a  Welsbach  mantle  being  used  as  the  source  of  radiant  energy. 

The  oxides  of  zinc,  uranium,  thorium,  cerium,  neodymium  and 
erbium,  Welsbach  mixture,  Thonard's  blue,  copper  and  gold  were 
investigated  in  this  manner.  From  the  photographic  records  it  is 
found  that  the  absorption  bands  become  broader  with  rise  of  tempera- 
ture, the  broadening  being  more  strongly  developed  towards  the  red 
end  of  the  spectrum.  No  displacement  of  the  absorption  lines  occurs 
when  the  temperature  changes,  and  at  a  given  temperature  the 
emission  corresponds  exactly  with  the  absorption.  In  the  case  of 
copper  and  gold,  which  exhibit  strongly  developed  selective  reflexion 
in  the  red  and  yellow  regions,  it  is  found  that  the  visible  rays  which 
are  first  observed  when  the  temperature  is  raised,  are  of  a  greenish- 
yellow  colour.  The  l)ehaviour  of  these  substances  shows,  therefore, 
that  the  primary  visible  radiation  may  consist  of  other  rays  than  red, 
a  possibility  which  has  been  already  anticipated  by  Schaum. 

H.  M.  D. 

Theory  of  the  Critical  Opalescence.  Wolfgang  Ostwald  {Ann. 
Physik,  1911,  [iv],  36,  848— 854).— The  observations  of  Friedlander 
(Abstr.,  1901,  ii,  643)  relative  to  the  occurrence  of  opalescence  in 
mixtures  of  tsobutyric  acid  and  water  in  the  neighbourhood  of  the 
critical  solution  temperature  are  examiued  in  reference  to  Smoluch- 
owski's  theory.  By  assigning  slightly  different  critical  temperatures 
to  mixtures  containing  from  36*0  to  45  "4%  of  tsobutyric  acid,  it  is  found 
that  the  intensity  of  the  opalescence  is  inversely  proportional  in  each 
gase  to  the  difference  between  the  temperature  of  observation  and  the 
gQj^ical  temperature  for  the  particular  mixture.  For  very  small  differ- 
alum?  °^  temperature  (less  than  005°),  this  relationship  does  not  hold, 

Iq  (.er,  and  the  calculated  intensity  is  very  much  greater  than  that 

to  the  a'  observed.     The  opalescence  effect  exhibited  by  ethylene  in  the 

that  a  pjhood  of  its  critical  point  appears  to  deviate  in  the  same  way 

(jjf[gjgQggg*^emperature  of  the  substance  approaches  very  closely  to  the 

perature.  H.  M.  D. 
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The  Thermodynamics  of  Equilibria  in  One -Component 
Systems.  I.  Equilibrium  of  Isotropic  and  Anisotropic  Phases. 
GusTAV  Tammann  [Ghem.  Zentr.,  1911,  ii,  1091 — 1092;  from  Nachr.  k. 
Ges.  Wiss.  Gottingen,  1911,  236 — 260). — It  is  shown  by  the  method 
of  the  thermodynamic  potential  that  two  forms  of  e  juilibrium  curves 
are  possible  in  one-component  systems.  In  one  case,  the  point  at  which 
the  differences  of  volume  and  energy  between  the  two  phases  vanish 
lies  on  the  curve  (critical  point),  in  the  other  such  a  point  is  absent. 
The  first  presents  itself  when  both  phases  are  isotropic,  and  the  second 
when  one  or  both  are  anisotropic.  The  second  condition  occurs  when 
the  compressibility  of  a  crystal  is  less  than  that  of  the  liquid,  and 
when  the  difference  of  volume  between  crystal  and  liquid  vanishes  at 
a  finite  pressure.  Observation  confirms  these  conclusions.  Critical 
points  are  never  observed  when  one  or  more  of  the  phases  are 
anisotropic.  C.  H.  D. 

Determination  of  the  Transition  Temperatures  of 
Ammonium  Nitrate,  Karl  Vogt  {Fhysikal.  Zeitsch.,  1911,  12, 
1129 — 1131). — From  dilatometric  observations  the  transition  tempera- 
tures of  ammonium  nitrate  were  found  to  be  32-5°  ±  0"05°  82"26"  ±  0*10°, 
and  125*2'^ +  0  06°.  Observations  of  the  changes  in  double  refraction 
under  the  microscope  led  to  the  values  32*7°,  83-9°,  and  125-4°. 
For  the  measurement  of  the  transition  temperature  below  0°,  use  was 
made  of  a  thermo-element  surrounded  by  the  substance  which  was 
slowly  cooled  or  heated,  and  in  this  way  —  16*6°  was  obtained. 

H.  M.  D. 

Specific  Heat,  Gp,  of  Air  at  Room  and  Low  Temperatures. 
Karl  Scheel  and  Wilhelm  Heuse  {Ber.  Deut.  physikal.  Ges,,  1911, 
13,  870 — 873  *). — The  method  employed  was  that  used  by  Callendar 
and  Barnes  in  the  detei'mination  of  the  specific  heat  of  water.  A 
current  of  dry  air,  free  from  carbon  dioxide,  was  passed  at  a 
measured  rate  through  an  insulated  tube,  in  which  the  gas  is  heated 
by  an  electric  current  passing  through  a  fine  platinum  wire.  By  means 
of  resistance  thermometers  the  temperatures  of  the  entering  and 
emerging  air  were  measured  very  accurately. 

From  the  data  obtained  with  this  apparatus  the  specific  heat  of  air 
at  constant  pressure  is  found  to  be  0-2408  at  +20°,  0-2432  at  -78°, 
and  0-2525  at  -  183°.  The  value  for  20°  is  in  agreement  with  Swann's 
results  (Abstr.,  1909,  ii,  465),  but  is  higher  than  that  calculated  from 
most  of  the  older  determinations.  H.  M.  D. 

Melting-point  Apparatus.  E.  Anthes  (Ghem.  Zeit.,  1911,  35, 
1375). — The  heating  vessel  is  a  combination  of  Thiele's  and  Busch's 
forms,  being  provided  with  a  lateral  loop  for  circulation  of  the  heating 
liquid,  and  also  with  small  side  openings  for  the  introduction  of 
melting-point  tubes.  The  ring  surrounding  the  thermometer,  for  the 
support  of  the  tubes,  is  carried  by  a  glass  tube  inserted  through  the 
cork.  C.  H.  D. 

The  Constancy  of  the  Boiling  Point  of  Sulphur.     Charles  W. 
Waidner  and  George  K.  Burgess  {Bulletin  of  the  Bureau  of  Standards, 
1910,  7,  127 — 130). — The  temperature  at   different   points  within  the 
*  and  Ann.  Physik,  1912,  [iv],  37,  79—95. 
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radiation  Bhield  of  the  standard  form  of  apparatus  for  determining  the 
boiling  point  of  sulphur  has  been  examined  by  means  of  a  thermo- 
couple with  wires  of  O'l  mm.  diameter,  which  had  been  annealed  and 
calibrated,  but  not  used  otherwise.  Although  couples  of  stouter  wire, 
which  had  been  used  for  high  temperature  work,  indicate  variations 
of  temperature  amounting  to  several  tenths  of  a  degree,  the  results 
obtained  with  the  amaller  couple  showed  that  the  temperature  is 
constant  to  within  005°,  and  probably  within  0*03°  throughout  the 
greater  portion  of  the  sulphur  vapour  column.  H.  M.  D. 

Heat  of  Liquefaction  of  Colloide.  Josek  Frank  {Ber.  Deut. 
phyaikal.  Ges.,  1911,  13,  890 — 898). — A  sensitive  method  of  measuring 
whether  the  liquefaction  of  colloids  is  accompanied  by  absorption  of  heat 
is  described.  This  consists  in  determining  the  rate  at  which  heat  is 
conducted  through  the  colloid  when  the  vessel  containing  it  is  im- 
mersed in  a  bath  of  constant  temperature  higher  than  the  liquefaction 
temperature.  For  such  observations  the  colloid  was  contained  in  a 
cylindrical  tube,  in  the  centre  of  which  was  placed  one  of  the  two 
junctions  of  an  iron-constantan  thermocouple.  The  second  junction 
was  supported  in  a  similar  position  in  a  thin-walled  capillary  tube 
connected  at  the  lower  end  with  the  wide  tube.  A  sensitive  galvano- 
meter in  circuit  with  the  thermocouple  permitted  of  measurements  of 
the  difference  in  temperature  between  the  two  junctions,  and  from  such 
readings,  taken  every  minute,  curves  were  constructed  which  afforded  in- 
formation as  to  the  nature  of  the  heat  conductance.  From  a  comparison 
of  such  curves  obtained  from  observations  at  different  temperatures,  it 
is  found  that  the  liquefaction  of  colophony,  colophony-turpentine  oil 
mixtures,  and  gelatin-water  mixtures  is  not  accompanied  by  any 
appreciable  absorption  of  heat.  H.  M.  D. 

A  Differential  Micro-calorimeter  for  the  Estimation  of 
Heat-production  in  Physiological,  Bacteriological,  and  Enzyme 
Actions.  A.  V.  Hill  {J.  rhysioi,  1911,  43,  261— 285).— The  experi- 
mental fluid  is  placed  in  one  vacuum  flask  (or  ordinary  "  refill  "  of  a 
thermos  bottle),  and  a  corresponding  amount  of  water  in  another ; 
changes  occurring  outside  affect  both  equally.  A  copper-constantan 
thermocouple  connected  to  a  sensitive  galvanometer  is  arranged  with 
one  junction  in  each  flask,  so  that  the  deflexion  of  the  magnet  gives 
the  difference  of  temperature  between  the  two.  This  difference  is 
increased  by  the  heat-producing  activity  of  living  organisms.  Owing 
to  the  good  insulation,  experiments  can  be  conducted  over  many 
hours.  By  the  use  of  this  method,  it  was  possible  to  measure  the 
heat-production  in  frogs,  in  isolated  muscles,  in  various  forms  of  muscle- 
rigor,  during  the  souring  of  milk,  and  during  the  action  of  yeast  on 
sugar.  No  heat  production  occurred  during  the  action  of  saliva  on 
starch.  W.  D.  H. 

Chemical  Affinity.  VI.  The  Formation  of  Naphthalene 
Picrate.  J.  N.  Bronsted  {Zeitsch.  physikal.  Chem.,  1911,  78, 
284—292.  Compare  Abstr.,  1911,  ii,  856).— The  free  energy  of 
formation,  A,  of  naphthalene  picrate  has  been  determined  by  E.M.F. 
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measurements  on  principles  discussed  in  previous  papers.  In  the 
course  of  the  measurements  the  equilibria  in  the  systems  picric  acid- 
potassium  picrate-potassium  chloride-hydrochloric  acid-water  and 
naphthalenelpicrate-naphthalene-potassium  chloride-potassium  picrate- 
hydrochloric  acid-water  have  been  measured.  The  results  -give  for 
the  free  energy  at  20°,  2190  calories,  and  at  0°,  2150  calories. 

From  these  results,  the  total  change  of  energy,  U,  calculated  by 
means  of  the  Helmholtz  equation,  A  -  U=  T.dAjdT,  amounts  to  1460 
calories,  whereas  the  value  of  U,  determined  directly  by  calorimetric 
measurements,  is  880  calories.  In  the  circumstances,  the  agreement 
is  considered  fairly  satisfactory.  G.  S. 

The  Heat  of  Combustion  of  a  Molecule  and  its  Chemical 
Attraction  Constant.  Richard  D.  Kleeman  {Proc.  Camh.  Phil. 
Soc,  1911,  16,  299 — 312). — Further  investigation  of  the  relationships 
between  the  chemical  and  physical  properties  of  substances  and  the 
attraction  constants  of  the  molecules  has  shown  that  the  heats  of 
combustion  are  also  related  to  the  attraction  comstants.  For  the 
hydrocarboDS,  the  ratio  of  the  heat  of  combustion  {He)  to  the  sum  of 
the  square-roots  of  the  weights  of  the  atoms  in  a  molecule  (S  s/tn^c) 
is  approximately  constant  and  its  mean  value  is  29'5. 

For  compounds  which  contain  other  elements  in  addition  to  carbon 
and  hydrogen,  a  similar  relationship  holds  if  certain  quantities  repre- 
senting the  effects  of  the  additional  elements  are  added  to  the  heats  of 
combustion. 

The  term  He  then  becomes  He  +  n.a  +  n'.b  +  n".c  +  . .,  in  which  n,  n\ 
n"  are  the  numbers  of  atoms  of  the  elements  A,  B,  and  C  in  the 
molecule,  and  a,  b,  and  c  are  the  specific  influences  due  to  the  different 
atoms.  As  in  the  case  of  the  hydrocarbons,  {He  +  n.a  +  n'.b  +  n".c  +  .,.)/ 
2Vw»i/c  =  29-5. 

For  nitrogen,  the  value  of  the  atomic  influence  depends  very  largely 
on  the  constitution  of  the  compound,  and  this  variability  is  also 
evident  in  the  case  of  other  elements.  The  values  of  the  above  ratios 
are  tabulated  for  a  large  nvimber  of  different  classes  of  compounds, 
and  from  these  tables  it  is  evident  that  relationships  exist  between 
the  heats  of  combustion  and  the  molecular  attraction  constants  for 
a  number  of  different  groups  of  compounds.  H.  M.  D. 

The  Alteration  of  the  Properties  of  Metals  by  their 
Mechanical  Treatment.  Gustav  Tammann  {Chem.  Zentr.,  1911, 
ii,  1110;  from  Nachr.  L  Ges.  Wiss.  Gottingen,  1911,  181—196.  Com- 
pare Faust  and  Tammann,  Abstr.,  1910,  ii,  1039). — The  scalar 
properties  of  metals,  such  as  the  density  and  the  energy-content,  are 
little  altered  by  mechanical  treatment,  and  such  changes  as  occur  are 
probably  due  to  secondary  causes.  Vectorial  properties,  on  the  other 
hand,  are  much  influenced  by  deformation  of  the  crystal  grains.  The 
change  of  elasticity  is  due  to  the  breaking  up  of  the  grains  along 
gliding-planes,  and  that  of  electrical  resistance  to  the  re-orientation  of 
the  lamellae.  Wire-drawing  has  much  more  influence  in  this  respect 
than  pressing  or  hammering. 

The  following  further  data  are  obtained  :  Gold  has  a  lower  elastic 
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limit  of  49  kilog./cm.^ ;  its  temperature  of  recryatallisation  is  750 — 800°. 
Silver  has  a  lower  elastic  limit  of  86  kilog./cm.^,  whilst  the  eutectic 
alloy  of  copper  and  silver  has  a  lower  elastic  limit,  1000  kilog./cm.'. 
The  lower  elivstic  limit  of  zinc  is  117,  and  of  cadmium,  27  kilog./cm.'; 
that  of  the  alloys  closely  approaches  that  of  zinc.  The  lower  elastic 
limit  of  alloys  of  copper  and  mangane^se  increases  with  the  proportion 
of  manganese,  being  260  kilog./cm.'*  for  5%  Mn  and  1250  kilog./cm.' 
for  90%  Mn,  owing  to  the  formation  of  solid  solutions.  C.  H.  D. 

New  and  Simple  Method  for  Determining  the  Avogadro 
Number  N.  H.  Zangoer  {Zeittch.  Chem,  Ind.  Kolloide,  1911,  9, 
216 — 218). — The  method  consists  in  observing  and  measuring  the 
movements  of  the  smallest  particles  of  mercury  in  a  mercury -water 
emulsion  by  means  of  a  microscope  provided  with  a  micrometer 
eye-piece,  and  giving  a  magnification  of  750.  In  consequence  of  the 
Brownian  motion,  the.se  smallest  particles  do  not  fall  vertically  under 
the  influence  of  gravity,  but  execute  irregular  horizontal  deviations 
from  the  vertical  line  which  passes  through  the  original  position.  When 
certain  corrections  are  applied,  the  measurements  of  the  distances 
traversed  in  a  given  interval  of  time  can  be  utilised  for  the  calculation  of 
Avogadro's  constant  by  making  use  of  Einstein's  and  Stokes's  formulae. 
From  three  independent  measurements  the  values  of  i^  obtained  were 
6-24,  6  19,  and  632  x  lO^'.  H.  M.  D. 

Relation  between  the  Atomic  Volumes  and  the  Spectra  of 
Elements,  ii.  ilossi  {Phil.  Afag.,  1911,  [vi],  22,  922— 925).— If  the 
logarithms  of  the  roots  of  the  spectral  senes  given  by  Kitz's  equation 
and  of  the  atomic  volumes  are  plotted  on  two  orthogonal  axes,  the 
points  which  represent  elements  of  the  same  family  are  found  to  lie 
very  nearly  on  a  straight  line.  This  is  shown  to  be  the  case  for  the 
alkali  metals,  for  magnesium,  calcium,  and  strontium,  for  zinc, 
cadmium,  and  mercury,  and  for  oxygen,  sulphur,  and  selenium.  From 
this  it  follows,  that  whether  the  fields  of  magnetic  force  in  the  atom 
are  due  to  elementary  magnets  or  to  solids  of  revolution  charged  with 
electricity  at  the  surface  and  in  rapid  rotation  round  their  axis,  there 
appears  to  be  a  connexion  between  their  dimensions  or  configurations 
and  the  volume  of  the  atom  containing  them.  H.  M.  D. 

Hofmann's  Method  for  the  Determination  of  Vapour 
Density.  Alfred  C.  Egerton  {Chem.  News,  1911,  104,  259—260). 
— A  description  is  given  of  a  slight  modification  of  the  ordinary 
apparatus,  designed  to  overcome  the  usu  il  difiiculties  of  cleaning  and 
drying  the  tube,  and  so  give  a  ready  and  simple  mean>s  of  determining 
vapour  densities  by  Hofmann's  method.  A  sketch  of  the  apparatus  is 
given,  and  the  steps,  in  making  a  determination  by  means  of  it,  are 
set  out  in  detail.  The  chief  point  in  the  design  is  that  the  vapour  can 
be  expelled  while  hot,  and  so  leave  the  apparatus  ready  for  another 
determination.  W.  G. 

A  New  Viscometer.  George  F.  White  {Biochem.  Zeitsch.,  1911, 
37,^82-489).— See  this  vol.,Ji,  61. 
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Viscosity  of  Gas  Mixtures.  Ernst  Thomsen  {Ann.  Physik, 
1911,  [iv],  36,  815— 833).— By  analysis  of  Puluj's  formula  for  the 
viscosity  of  mixtures  of  two  gases,  it  is  shown  that  a  maximum  viscosity 
may  be  expected  when  the  molecular  weights  of  the  two  gases  are 
widely  different,  provided  that  the  viscosity  coefficients  of  the  pure 
gases  are  not  very  unequal. 

In  accordance  with  this  anticipation,  it  has  been  found  that  mixtures 
of  hydrogen  with  carbon  dioxide,  ethylene,  and  ammonia  exhibit 
viscosity  maxima.  The  data  for  ammonia  and  ethylene  show  the  same 
phenomenon. 

On  the  other  hand,  Puluj's  formula  can  only  be  regarded  as  of  a 
qualitative  character,  for  the  calculated  and  observed  compositions  of 
the  various  gas  mixtures  which  exhibit  maximum  viscosity  are  not  in 
agreement.  H.  M.  D. 

General  Relationship  between  the  Physical  Properties  of 
Substances.  Application  to  Viscosity,  Capillarity,  Surface- 
tension,  Heat  of  Vaporisation,  and  the  Rectilinear  Diameter. 
G.  Ter  Gazarian  (Compt.  rend.,  1911,  153,  1071—1074.  Compare 
Abstr.,  1911,  ii,  1066). — This  paper  contains  only  numerical  data  to 
illustrate  the  generalisation  put  forward  in  an  earlier  communication. 

W,  0,  w. 

Relationship  between  the  Limiting  Value  of  the  Molecular 
Conductivity  and  the  Viscosity.  Paul  Walden  (Zeitsch.  physikal. 
Chem.,  1911,  78,  257 — 283). — The  author  showed  some  years  ago 
(compare  Abstr.,  1906,  ii,  335)  that  the  product  of  the  molecular 
conductivity  of  an  electrolyte  at  infinite  dilution,  Xqq  ,  and  the 
viscosity  of  the  solvent  is  constant  and  =0700.  As,  however,  the 
general  validity  of  the  rule  has  been  denied  by  Dutoit  and  Duperfchuis 
(compare  Abstr.,  1909,  ii,  125),  the  matter  has  been  further 
investigated. 

Dutoit  and  Duperthuis  determined  the  value  of  X^  for  sodium 
iodide  m  the  higher  alcohols  by  measurements  in  very  dilute  solution. 
The  author  contends  that  much  more  accurate  results  are  obtained  by 
extrapolation,  and  shows  that  with  the  values  of  Xqq  obtained  in  this 
■^^.y,  Xqo  ■»?oo  is  constant.  Further,  it  is  shown  from  the  available  data 
that  the  rule  is  also  valid  for  solutions  of  potassium  iodide  in  various 
solvents.  Finally,  conductivity  measurements  have  been  made  with 
tetrapropylammonium  iodide  in  ten  organic  solvents  (acetone,  propio- 
nitrile,  ethylene  chloride,  epichlorohydrin,  benzonitrile,  ethyl  aceto- 
acetate,  nitrobenzene,  phenylacetonitrile,  tsobutyl  alcohol,  and  m-chloro- 
aniline),  and  in  this  case  also  the  rule  is  valid,  the  value  for  the 
constant  at  25°  being  0-624.  When  the  values  of  \^  obtaiued  as 
above  are  used  in  calculating  the  heat  of  ionisation  of  sodium  iodide, 
approximately  the  same  values  are  obtained  in  different  solvents, 
whereas  the  data  of  Dutoit  and  Duperthuis  lead  to  different  values  in 
the  various  solvents  (compare  Abstr.,  1909,  ii,  120). 

It  has,  however,  already  been  shown  that  certain  solvents  with  high 
association  constants  (water,  glycol,  glycerol,  sulphuric  acid)  form 
exceptions  to  the  above  rule,  and  it  is  now  pointed  out,  on  the  basis  of 
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theoretical  deductions  of   the  rule,  that  such  exceptions  are  to  be 
expected.  Q-.  S. 

Osmotic  Pressure.  II.  Maurice  Prud'homme  {Bull.  Soc.  chim. 
1911,  [ivl,  9,  1015 — 1017).  — In  the  previous  paper  (Abstr.,  1911,  ii, 
lO'l)  it  was  shown  that  if  the  attraction  between  the  infinitely  small 
elements  of  two  extremely  thin  layers,  one  of  sucrose  solution  and 
the  other  of  water,  separated  by  a  semi -permeable  membrane,  were 
directly  proportional  to  the  masses  taking  part,  and  inversely 
proportional  to  the  distance  squared,  the  relation  f^Kinjv  would 
hold.  In  this  equation  f  is  the  force  of  attraction  between  the  mols. 
of  sucrose  and  the  mols.  of  water,  m  the-  mass  of  sucrose,  and  v  the 
volume  of  the  sucrose  solution,  with  that  of  the  water  attracted  by 
it.  If  it  is  further  supposed  that  a  volume  V  of  air  is  introduced 
between  the  sucrose  solution  and  the  mercury  in  the  manometer,  so 
that  the  water  is  really  attracted  by  a  force  /,  the  equation  of 
equilibrium  becomes  yv=^(r-v  +  t>j +  «),  where  p  is  the  pressure  of 
the  volume  of  air  (F-v  +  r,  +  c),  v^  the  volume  of  the  sucrose  solution, 
and  c  the  volume  of  air  corresponding  with  the  lowering  of  the  mercury 
level  in  the  first  branch  of  the  manometer.  In  PfefFer's  experi- 
ments the  sucrose  solution  filled  the  space  between  the  semi-permeable 
w/iH  and  the  surface  of  the  mercury  in  the  manometer,  and  under 
such  conditions  the  volume  of  water  attracted  is  €  =  v-v^,  whence 
f\y^-\-€)  =  pVy  As  p  is  the  osmotic  pressure  duo  to  Vj,  f  will  be  the 
osmotic  pressure  due  to  v^  -f-c,  whence  it  follows  that  (1)  the  pressure 
exercised  by  the  molecules  of  a  dissolved  substance,  in  a  certain  volume 
of  a  solvent,  is  equal  to  the  attraction  of  these  molecules  for  those 
of  the  solvent,  and  (2)  since  /in  a  volume  of  liquid  v  is  proportional 
to  the  mass  of  thesdissolved  substance,  the  osmotic  pressure  must  be 
similarly  influenced  by  the  mass  of  the  substance  dissolved.  Further, 
as  in  the  equations  fv=  Km=p{y—v  +  v^-Yf),  f  and  v  represent 
osmotic  pressures,  and  p  the  pressure  due  to  a  volume  of  air,  fv  can 
be  regarded  as  relating  to  a  gas  of  pressure  /  and  volume  v,  the 
number  of  the  molecules  of  which  would  be  proportional  torn,  it  follows  that 
fv  =  RT,  and  that  osmotic  pressure  obeys  the  gas  laws  and  increases 
with  absolute  temperature.  T.  A.  U. 

Application  of  the  Theory  of  Chemical  Potential  to  the 
Thermodynamical  Theory  of  Solutions.  I.  General  Theory 
of  Chemical  Potential  in  a  Binary  System.  Osmotic  Pressure 
and  Vapour  Pressure  of  Solutions.  Sydney  A.  Shorter  {Phil. 
Mag.,  1911,  [vi],  22,  933— 942).— By  means  of  Gibbs's  theory  of 
chemical  potential,  the  author  deduces  an  expression  connecting  the 
vapour  pressures  of  two  solutions,  and  the  pressures  under  which 
they  co-exist  in  osmotic  equilibrium.  The  theory  shows  that  osmotic 
pressure  cannot  be  regarded  as  a  specific  property  of  a  solution,  but 
that  it  represents  the  increase  of  pressure  necessary  to  counteract  the 
lowering  efFect  of  the  addition  of  the  solute  on  the  chemical  potential 
of  the  solvent.  H.  M.  D. 

Molecular  State  of  Substances  in  Solution.  Pierre  Girard 
and  Victor  Henri  {Compt.  rend.,  1911,  153,  946 — 948). — A  polemical 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.    25 

paper  traversing  recent  statements  and  conclusions  of  Colson  and  of 
Fouard  (Abstr.,  1911,  ii,  1071).  W.  0.  W. 

The  Dissolecule  and  Van't  Hoflfs  Formula.  Albert  Colson 
{Compt.  rend.,  1911,  153,  1074—1076.  Compare  Abstr.,  1911, 
ii,  1076). — Polemical  against  Girard  and  Henry  (preceding  abstract). 

W.  0.  W. 

Solution  and  Diesolecules.  Albert  Colson  (Bull.  Soc.  chim., 
1911,  [iv],  9,  1008— 1015).— Jt  is  pointed  out  that  the  theory  of 
solutions  due  to  van't  Hoff  and  Arrhenius  is  self-contradictory  in 
certain  respects,  and  is  not  in  harmony  with  a  number  of  well-known 
facts.  A  re-statement  of  the  theory  is  given,  and  the  properties  of 
dissolecules  are  discussed. 

In  the  equation  wV=pT,  in  which  w  is  the  osmotic  pressure  and  p  a 
constant,  it  is  assumed  that  p  =  R  in  the  gas  equation  PV—RT.  The 
validity  of  the  former  depends  principally  on  observation  of  the 
behaviour  of  solutions  of  sucrose,  a  substance  not  obtainable  in  either 
the  gaseous  or  the  liquid  state,  so  that  views  as  to  its  molecular 
condition  in  solution  are  incapable  of  experimental  verification. 
Moreover,  Pfeffer's  measurements  of  the  osmotic  pressures  of  sucrose 
solutions  give  values  for  p  which  differ  among  themselves  by  as  much 
as  10%,  and  those  found  by  Ponsot  (Abstr.,  1899,  ii,  204)  and  Fouard 
(Abstr.,  1911,  ii,  267)  show  like  variations.  It  is  known  that  acetic 
acid,  either  in  vapour  or  liquid  form,  is  bimolecular,  and  the  fact  that 
its  heat  of  liquefaction  is  nearly  identical  with  its  heat  of  solution 
indicates  that  it  is  bimolecular  in  solution.  In  this  case,  therefore, 
(1)  should  be  equal  to  P/2,  whereas  it  is  in  reality  equal  to  or  a  little 
less  than  P  (Fouard,  loc.  cit.).  When  hydrogen  chloride  dissolves  in 
water  it  is  known  that  molecules,  HC1,2H20,  are  formed,  and  although 
(I)  should  be  identical  with  P,  it  is  in  reality  greater,  and  to  explain 
this  the  ionic  hypothesis  has  been  introduced.  The  latter  explains  the 
conductivity  of  certain  solutions,  but  since  non-ionised  solutions,  for 
example,  silver  nitrate  in  nitrobenzene  or  pyridine,  may  exhibit  con- 
ductivity, ionisation  is  not  necessarily  correlated  with  conductivity. 
If  it  is  admitted  that  cryoscopic  measurements  may  replace  measure- 
ments of  osmotic  pressure,  the  equation  <oF=p2' requires  that  p  =  2E 
(approx.).  Such  a  value  of  p  corresponds  in  all  cases  with  weights 
greater  than  those  of  the  simple  molecules. 

The  molecular  conductivity  is  not  the  same  for  all  substances,  and  is 
probably  correlated  with  the  number  of  ions  in  the  free  molecules. 
The  hypothesis  may  therefore  be  expressed  in  the  following  form.  The 
molecular  conductivities  of  dissolved  substances  are  only  comparable 
after  dissociation  of  particles  into  molecules,  as  the  result  of  dilution. 
If  the  particle  or  dissolecule  is  an  aggregate,  it  will  not,  as  a  rule, 
show  conductivity.  The  molecular  conductivity  of  dissolecules,  which 
are  dissociable  into  simple  molecules  is  generally  proportional  to  the 
dilution,  due  regard  being  paid  to  the  specific  molecular  conductivities, 
which  appear  to  be  correlated  with  the  number  of  ions  in  the  free 
molecule. 

If  in  a  simple  solution,  molecules  existed  in  the  same  condition  as 
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in  a  gas,  the  latent  heat  of  vaporisation  should  be  identical  with  the 
heat  of  solution  of  a  substance,  but  this  is  only  the  case  for  abnormal 
substance?,  such  as  formic  and  acetic  acids,  and  the  difference  between 
these  two  constants  may  be  taken  as  a  measure  of  the  work  done  in 
transforming  gaseous  molecules  into  polymolecular  dissolecules. 

T.  A.  H. 

Ponnamide  as  Solvent  and  Ionising  Medium.  Paul  Waldbn 
{Bull.  Acad.  Sci.  St.  Petersbourg,  1911,  1055 — 1082.  Compare  Abstr., 
1906,  ii,  335). — It  is  shown  by  a  comparison  of  their  physical  proper- 
ties that  formamide  and  water  show  an  analogous  behaviour  in  many 
respects.  Formamide  melts  at  1  "6°  approx.,  and  its  dielectric  constant, 
>84,  rather  exceeds  that  of  water.  In  their  solvent  power  the  two 
liquids  also  show  considerable  resemblance,  and  the  present  papcr 
contains  a  comparison  of  their  ionising  power. 

The  mean  value  of  the  cryoscopic  constant  of  formamide  is  35 '0. 
Freezing-point  and  conductivity  determinations  show  that  potassium 
iodide,  tetraethylammoninm  iodide,  and  certain  other  alkylammonium 
salts  are  as  highly  ionised  in  formamide  as  in  aqueous  sulutiona  of 
corresponding  concentration.  The  molecular  conductivities  are  much 
smaller  in  formamide  than  in  water  or  hydrogen  cyanide.  The  dis- 
sociating power  of  a  solvent  also  depends,  however,  on  the  nature  of 
the  eUctrolyte,  as  tribromoacetic  acid,  which  is  highly  ionised  in  water, 
is  only  very  slightly  ionised  in  formamide. 

The  molecular  weight  of  starch  in  formamide  is  about  645,  corre- 
sponding with  the  formula  (CflHjoOj)^,  and  the  value  of  [ajo  is  +  189°, 
whilst  [a]i,  in  aqueous  solution  is  about  +  195°.  G.  8. 

Conductivity.  I.  Conductivity  of  Ammonia  in  (An- 
hydrous) Formic  Acid.  I.  "  Formic  Acid  Hydrolysis." 
H.  I.  ScHLESiNGER  and  R.  P.  Calvert  (/.  Amer.  Ghem.  Soc,  1911,  33, 
1924 — 1933).— Much  attention  has  been  given  recently  to  the  ionisa- 
tion  of  salts  in  non-aqueous  solvents,  but  the  behaviour  of  acids  and 
bases  in  these  solvents  has  not  been  systematically  studied.  An 
investigation  of  the  conductivity  of  such  solutions  hajs  therefore  been 
undertaken,  and  an  account  is  now  given  of  the  conductivity  of 
solutions  of  ammonia  in  anhydrous  formic  acid  at  25°.  The  results 
show  that  the  solutions  are  excellent  conductors,  and  that  ammonium 
formate,  although  a  highly  ionised  electrolyte,  obeys  the  law  of  mass 
action  in  the  more  concentrated  solutions. 

Determinations  have  also  been  made  of  the  conductivity  of  ammonium 
chloride  in  formic  acid  at  25°.  Neither  the  dilution  law  nor  Kohl- 
rausch's  equation  represents  the  course  of  the  dissociation  of  the  salt 
in  these  solutions.  This  is  due  to  the  fact  that  in  formic  acid  solution 
ammonium  chloride  is  the  salt  of  a  strong  base,  ammonia  (ammonium 
formate),  and  a  very  weak  acid,  hydrogen  chloride,  and  should  there- 
fore be  partly  decomposed  by  the  solvent  into  those  two  substances 
exactly  as  similarly  constituted  salts  are  hydrolysed  in  aqueous 
solutions.  Potassium  chloride,  bromide  and  iodide,  and  sodium 
chloride  are  similarly  decomposed  by  "formic  acid  hydrolysis." 

E.  G. 
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Effect  of  Salts  on  the  Solubility  of  Other  Salts.  V.  Solu- 
bility of  Uni-bivalent  Salts  in  Solutions  of  Salts  of  Different 
Types.  ■  William  D.  Harkins  {J.  Amer.  Chem.  Soc,  1911,  33, 
1807—1827.  Compare  Abstr.,  1911,  ii,  1074,  1075).— An  accurate 
method  is  described  for  the  analysis  of  bromates  which  consists  in 
reducing  the  bromate  to  bromide  with  hydrazine  hydrate,  acidifying 
with  nitric  acid,  and  precipitating  with  silver  bromide. 

The  following  solubilities  were  determined  at  25°  :  Silver  sulphate 
in  water,  and  in  solutions  of  magnesium,  potassium,  and  silver 
nitrates,  and  magnesum  and  potassium  sulphates;  barium  bromate  in 
water,  and  in  solutions  of  magnesium,  potassium  and  barium  nitrates, 
and  potassium  bromate ;  and  lead  chloride  in  water  and  solution 
of  lead  nitrate.  The  solubilities  in  water,  expressed  in  equivalents  per 
litre,  were  :  silver  sulphate,  005352  ;  barium  bromate,  0'04018  ;  lead 
chloride,  0-07776. 

The  conductivity  of  all  the  solutions  was  measured  at  25°,  and  the 
values  for  the  equivalent  conductivity  and  ionisation  of  the  salts  are 
tabulated. 

The  curves  obtained  by  plotting  the  solubilities  of  the  salts  as 
ordinates,  and  the  equivalent  concentrations  of  the  added  salts  as 
abscissse  are  of  three  types  :  (1)  When  a  salt  containing  a  common 
univalent  ion  is  added,  the  solubility  decreases  rapidly,  and  the  curve 
is  of  the  form  to  be  expected  from  the  solubility-product  principle; 
(2)  when  a  salt  containing  a  common  bivalent  ion  is  added,  the  change 
in  solubility  is  entirely  different  from  that  to  be  expected  from 
the  solubility-principle.  The  solubility  of  moderately  soluble  salts  at 
first  decreases  slightly  and  then  increases  with  increased  concentration 
of  the  added  salt.  With  less  soluble  salts,  such  as  barium  bromate, 
there  is  a  slight  but  continuous  decrease  up  to  a  concentration  of  0*2iV 
of  the  added  salt.  With  extremely  soluble  salts  there  is  a  continuous 
increase  with  increase  in  the  concentration  of  the  bivalent  ion,  and 
the  curve  is  therefore  of  the  same  form  as  that  obtained  when  a  salt 
without  a  common  ion  is  added  ;  (3)  when  a  salt  without  a  common 
ion  is  added,  the  solubility  always  increases. 

The  solubility  of  silver  sulphate  is  decrease.!  slightly  by  the  addition 
of  potassium  sulphate,  and  less  by  that  of  potassium  hydrogen 
sulphate  or  magnesium  sulphate.  Sulphuric  acid  increases  the 
solubility.  E.  G. 

Effect  of  Salts  on  the  Solubility  of  Other  Salts.  VI. 
Solubility  of  DiflQcultly  Soluble  Uni-bivalent  Salts.  William 
D.  Harkins  and  W.  J.  Winninghoff  {J.  Amer.  Chem.  jSoc,  1911,  33, 
1827 — 1836). — The  solubilities  have  been  determined  at  25°  of  barium 
iodate  in  water  and  in  solutions  of  potassium  nitrate  and  iodate,  and 
barium  nitrate ;  and  of  lead  iodate  in  water  and  in  solutions  of 
potassium  nitrate  and  iodate,  and  lead  nitrate.  The  solubilities  of 
barium  iodate  and  lead  iodate  in  water  are  0*001579  and  0  001102 
equivalent  per  litre  respectively. 

When  a  salt  with  a  common  bivalent  ion  is  added  to  solutions  of 
these  slightly  soluble  salts,  the  solubility  curves  are  nearly  of  the 
theoretical  form  in  the  more  dilute  solutions.     When  a  salt  with  a 
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common  univalent  ion  is  added,  the  solubility  decreases  with  great 
rapidity,  and  when  a  salt  without  a  common  ion  is  added,  the  solubility 
rapidly  increases.  The  solubility  curves  for  the  addition  of  a  common 
ion  assume  practically  the  same  form  as  those  for  the  addition  of  a  salt 
without  a  common  ion  in  the  case  of  very  soluble  salts,  such  as 
strontium  nitrate.  "•  ^• 

EfiFects  of  Salts  on  the  Solubility  of  Other  Salts.  VII. 
Discussion  of  the  Solubility  Relations  of  Uni-bivalent  Salts. 
William  D.  Harkins  {J.  Avier.  Chem.  Soc,  1911,  33,  1836—1873).— 
The  concentrations  of  the  ionised  and  non-ionised  parts  of  the  salts 
saturating  the  solution  were  calculated  for  all  the  mixtures  studied  by 
Harkins  and  by  Harkins  and  WiiininghofF  (preceding  abstracts). 
The  calculations  were  made  by  the  method  employed  by  Bray  (Abstr., 
1911,  ii,  1075).  The  solubility  product  for  these  uiii-bivalont  salts 
increases  far  more  rapidly  than  that  for  uiii-univalent  salts,  and  the 
increase  is  more  rapid  when  the  common  ion  added  is  univalent  than 
when  it  is  bivalent.  The  rate  of  increase  may  be  expressed  (for  a  salt 
A^B)  by  equations  of  the  form  (A)\B)  =  k(S,i)'*i.  In  this  equation,  for 
ion  concentrations  between  0  OSA^'and  OlOiV^,  m<  has  an  average  value 
about  0*45  when  the  common  ion  added  is  univalent  and  about  034 
when  it  is  bivalent.  The  solubility  product  remains  more  nearly 
constant  the  less  soluble  the  salt. 

The  decrease  in  the  concentration  of  the  non-ionised  part  of  a  uni- 
valent salt  is  much  more  rapid  than  the  decrease  caused  in  the  same 
way  in  the  solubility  of  a  non-electrolyte.  When  the  salt  saturating 
the  solution  is  uni-bivalent,  the  decrease  in  concentration  is  greater 
when  a  salt  with  a  common  univalent  ion  is  added  than  the  similar 
decrease  observed  for  uni-univalent  salts.  When  a  salt  without  a 
common  ion  is  added,  the  decrease  in  the  concentration  of  the  non- 
ionised  part  is  much  less  rapid,  and  when  a  salt  with  a  common 
bivalent  ion  is  added,  there  is  an  increase  instead  of  a  decrease.  The 
increase  in  the  concentration  of  the  non-ionised  part  when  a  common 
bivalent  ion  is  added  becomes  smaller,  and  the  decrease  caused  by  a 
common  univalent  ion  becomes  larger  as  the  concentration  of  the  solu- 
tion decreases.  These  results  are  expressed  by  equations  of  the  form 
{A2B)  =  ku{^i)^u.  The  values  of  m  are  very  irregular,  and  depend 
greatly  on  the  type  of  ion  added  to  the  solution. 

The  solubility  effects  produced  by  adding  a  common  ion  are  also 
discussed  by  expressing  the  concentrations  of  the  salt  saturating  the 
solution  and  of  the  added  salt  in  terms  of  the  solubility  of  the  former 
salt  in  water.  Curves  have  been  constructed  which  show  the  change 
of  this  "fractional  solubility"  with  the  "fractional  concentration"  of 
the  added  salt  in  relation  to  the  solubility  of  the  salt  saturating  the 
solution  and  the  type  of  the  added  salt,  and  in  relation  to  the 
"  theoretical  limiting  curve"  representing  the  decrease  in  solubility  on 
the  assumption  that  both  salts  are  completely  ionised. 

Lead  chloride  in  its  solubility  relations  behaves  like  a  more  soluble 
salt,  and  this  is  probably  connected  with  its  abnormal  ionisation. 

The  irregular  variation  of  the  non-ionised  part,  the  abnormal 
increase  in  the   solubility  product,  and  the  abnormal  form  of    the 
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solubility  curve  for  the  addition  of  the  common  bivalent  ion  can  be 
explained  on  the  assumption  that  all  uni-bivalent  salts  dissociate  in 
two  stages,  and  thus  give  rise  to  intermediate  ions  of  the  type  KSO^" 
or  BaNOg"*".  From  this  hypothesis,  several  deductions  are  drawn, 
which  are  shown  to  be  in  complete  accord  with  the  experimental 
results.  Methods  are  suggested  for  determining  the  proportion  of  the 
intermediate  ion  in  solutions  of  uni-bivalent  salts.  E.  G. 

Velocity  of  Crystallisation  and  Dissolution,  Carl  L.  Wagner 
{Zeitsch.  EhUrochem.,  1911,  17,  989 — 990). — A  further  criticism  of 
Marc's  results  (compare  this  vol.,  ii,  265  ;  Marc,  Abstr.,  1910,  ii,  834). 

G.  S. 

Test  of  the  Validity  of  van  der  Waals's  Equation  of  Condi- 
tion for  Colloidal  Solutions.  The  Svedberg  {Zeitsch.  Chem.  Ind. 
Kolloide,  1911,  9,  219 — 224). — Equations  are  deduced  by  means  of 
which  it  has  been  possible  to  test  the  applicability  of  van  der  Waals's 
equation  to  colloidal  solutions.  From  the  experimental  data  obtained 
by  Svedberg  and  Inouyi  (Abstr.,  1911,  ii,  703),  it  appears  that  the  con- 
stants a  and  h  for  gold  hydrosols  increase  with  the  dilution  of  the 
solution  in  a  linear  manner.  In  the  case  of  gamboge  suspensions,  the 
rate  of  increase  is  less  rapid. 

On  the  basis  of  the  linear  connexion  between  a  and  h  and  the  volume 
of  the  solution  in  the  case  of  colloidal  solutions  of  gold,  values  have 
been  calculated  for  a  and  h,  represented  as  functions  of  the  size  of  the 
particles  and  the  volume  of  the  solution,  and  the  modified  van  der 
Waals's  equation  is  found  to  afford  a  satisfactory  representation  of  the 
compressibility  data  which  have  been  obtained  for  gold  hydrosols. 

H.  M.  D. 

The  Thermodynamics  of  Equilibrium  in  One-Component 
Systems.  II.  Polymorphism.  Gustav  Tammann  [Chem.  Zentr., 
1911,  ii,  1092—1093;  from  Nachr.  k.  Ges.  Wiss.  Gottingen,  1911, 
325 — 360). —  A  distinction  must  be  made  between  "forms"  or 
**  phases "  and  crystallographic  crystal  forms.  Only  those  crystal 
forms  which  differ  in  volume,  heat  content,  and  equilibrium  curves 
are  to  be  regarded  as  distinct  phases.  Four  classes  of  crystals  are 
distinguished :  totally  and  absolutely  stable,  partly  and  absolutely 
stable,  totally  unstable,  and  partly  unstable.  The  melting  curve  of  a 
totally  unstable  form  is  enclosed  by  that  of  a  stable  form  without 
intersection.  The  ^-surfaces  of  two  partly  stable  forms  intersect  in  a 
curve,  the  projection  of  which  on  the  /»2'-plane  is  the  transformation 
curve  of  the  two  forms.  Forms  the  ^-surfaces  of  which  do  not  inter- 
sect, form  a  "crystal  group."  The  melting  curves  of  the  forms 
belonging  to  a  crystal  group  do  not  intersect,  neither  do  the  curves  of 
transformation  of  them  into  the  same  form  of  another  group. 

These  principles  are  applied  to  the  case  of  water  (Abstr.,  1910,  ii, 
495).  The  first  group  contains  the  absolutely  stable  ice  I  and  the 
unstable  ice  IV,  whilst  the  second,  denser  group  includes  ice  III, 
which  is  probably  absolutely  stable,  and  the  unstable  ice  II.  The 
transformation  curves  and  triple  points  are  enumerated  and  defined. 
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Some  quantitative  relations  have  been  found  between  the  position  of 
the  equilibrium  curves  and  the  stability  of  the  forms.  It  is  also 
found  that  a  substance  which  is  readily  undercooled  may  yield  many 
forms  of  the  same  crystal  gi*oup,  and  that  whilst  liquids  composed  of 
only  one  kind  of  molecules,  as  shown  by  Ebtvos'  constant,  yield  only 
forms  belonging  to  a  single  crystal  group,  associated  liquids  may  yield 
forms  belonging  to  several  groups.  It  is  assumed  that  the  forms  of 
any  group  are  composed  of  similar  molecules,  and  those  of  different 
groups  of  dissimilar  molecules.  C.  H.  D. 

Thermal  Analysis  of  Quaternary  Systems.  III.  Nicola 
Parravano  and  G.  Sirovich  {Atti  B.  Accad.  Linceiy  1911,  [v],  20,  ii, 
412—417.  Compare  Abstr.,  1911,  ii,  973,  1078).— The  authors 
continue  the  mathematical  discussion  of  the  interpretation  of  tiio 
results  of  the  thermal  analysis  of  quaternary  systems  and  of  their 
representation  in  a  regular  tetrahedron,  dealing  here  with  the  informa- 
tion to  be  obtained  by  the  study  of  plane  sections  of  the  tetrahedron 
parallel  to  a  face.  R.  V.  S. 

The  Equilibrium  in  Acid  Solutions  of  Potassium  Salts. 
Albert  J.  J.  Vandevelde  {Bull.  Soc.  chim.  Bdg.,  1911,  25,  373—393). 
— The  author  has  determined  the  constitution  of  the  solid  phase  when 
solutions  of  potassium  sulphate  are  mixed  with  either  sulphuric, 
hydrochloric,  or  nitric  acid  in  such  proportions  as  to  produce  a  solid 
phase.  In  the  cases  studied,  the  solid  contained  no  hydruted  salts. 
The  mixtures  were  placed  in  sealed  serum  flasks,  and  kept  for  two 
months,  being  agitated  each  day.  At  the  end  of  the  time  the  compo- 
sition of  the  liquid  portion  waa  determined,  and  that  of  the  solid 
established  by  difference.  The  quantities  used  wore  measured  in 
hundredths  of  a  molecule,  and  two  series  of  experiments  were  conducted, 
one  at  18°  and  the  other  at  37°.  The  equations  representing  the 
equilibrium  between  the  liquid  and  solid  phases  in  each  case  are 
given. 

In  the  system  potassium  sulphate,  sulphuric  acid,  and  water,  the 
quantity  of  potassium  sulphate  in  the  liquid  phase  is  found  to  diminish 
proportionately  with  the  amount  of  sulphuric  acid  present.  With  a 
mixture  of  20KjSO^ :  10H2SO^  or  less,  both  at  18°  and  37°,  the  solid 
phase  consists  entirely  of  the  normal  sulphate.  Three  new  acid 
sulphates  have  been  obtained,  namely,  3K2S04,2KHS04, 

5KjS0..4KHSO., 
and  3K2S04,5KHSO^. 

In  the  system  potassium  sulphate,  hydrochloric  acid,  water,  with  a 
concentration  of  acid  equivalent  to  20K2SO^ :  20HC1  or  less,  the 
presence  of  potassium  chloride  is  not  manifested  in  the  solid  phase  at 
either  temperature.  With  a  concentration  of  20  :  10  or  less,  the  solid 
phase  is  entirely  the  normal  sulphate. 

In  the  system  potassium  sulphate,  nitric  acid,  and  water,  the  solid 
phase  always  consists  of  normal  salts,  and  the  limit  between  the 
production  of  nitrate  or  sulphate  is  found  at  a  concentration  of 
20K2SO^  :  2OHNO3.  W.  G. 
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Equilibrium  in  the  System  Potassium  Iodide,  Iodine,  and 
Water.  Charles  L.  Parsons  and  C.  F.  Whittemore  {J.  Amer.  Chem. 
Soc,  1911,  33,  1933— 1936).— Parsons  and  Corliss  (Abstr.,  1910,  ii, 
1061)  have  given  an  account  of  the  mutual  solubility  of  potassium 
iodide  and  iodine  in  dilute  alcohol.  A  study  has  now  been  made  of 
the  solubilities  in  water  at  25°,  with  reference  to  that  part  of  the 
curve,  representing  complete  saturation,  which  has  not  been  plotted 
previously.  The  results  prove  conclusively  that  potassium  polyiodides 
do  not  exist  at  25°.  E.  G. 

Equilibria  in  the  System  Silver  Iodide,  Potassium  Iodide, 
and  Water.  W.  van  Dam  and  A.  D.  Donk  {Chem.  Weekblad,  1911,  8, 
846 — 865). — The  isothermals  in  the  system  silver  iodide,  potassium 
iodide,  and  water  have  been  determined  for  50°,  30°,  and  0°  by 
Schreinemaker's  "residue  method,"  and  represented  by  his  graphic 
method.  At  0°  the  solid  phase  is  Agl.KI;  at  30°,AgI,2KI;  at  50°, 
AgI,KI.  A.  J.  W. 

The  Equilibrium  in  the  System:  ZnSO^  +  KOH  +  HgO.  S. 
TscHUMANOFF  {Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  230 — 233). — 
Varying  quantities  of  potassium  hydroxide  were  added  to  a  fixed 
quantity  of  zinc  sulphate,  the  system  being  then  diluted  with  water 
to  the  same  volume,  and  allowed  to  remain  with  frequent  shaking  for 
several  days.  At  the  end  of  this  time,  measurements  were  made  of 
the  electrical  conductivity  of  the  solution,  and  the  composition  of  the 
solution  and  precipitate  was  determined.  The  conductivity  continues 
to  increase  beyond  the  point  corresponding  with  maximum  precipita- 
tion, which  behaviour  is  different  from  that  observed  in  the  system 
ZuSO^  +  NHg  +  HgO.  The  deviation  of  the  sulphate  content  of  the 
precipitate  from  that  of  the  solution  reaches  a  maximum  when  1*5 
mols.  of  potassium  hydroxide  are  added  per  mol.  of  zinc  sulphate. 
Adsorption  appears  to  take  place,  and  zinc  sulphate  is  more  strongly 
adsorbed  than  potassium  sulphate.  H.  M.  D. 

An  Equilibrium  in  the  Cobaltammines.  Arthur  B.  Lamb 
and  John  W.  Harden  {J.  Amer.  Chem.  *S'oc.,  1911,  33,  1873—1911). 
— An  account  is  given  of  an  investigation  of  the  mutual  transforma- 
tion of  the  purpureo-cobaltammine  salts  into  the  corresponding 
roseo-salts. 

The  velocities  of  transformation  of  the  salts  in  dilute  aqueous 
solution  were  determined.  They  were  found  to  agree  with  the 
requirements  for  a  unimolecular  reaction,  such  as 

and  were  little  affected  by  the  acidity  of  the  solution. 

From  a  study  of  the  decomposition  velocities  of  the  salts,  a  tempera- 
ture of  70°  was  proved  to  be  the  best  for  equilibrium  measurements. 
It  was  found  that  at  this  temperature  a  true  equilibrium  was 
established  in  the  solution.  In  the  case  of  the  chlorides,  the  con- 
centrations of  the  reacting  substances  and  of  other  chlorides  present 
were  varied,  and  it  was  shown  that  the  equilibrium  is  affected  both 
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by  the  total  concentration  of  the  salt  and  by  the  concentration  of  the 
chlorine  ion,  but  is  independent  of  the  acidity  of  the  solution. 

When  the  equilibrium  was  viewed  as  an  electrolytic  dissociation  of 
purpureo-compounds  into  roseo-compounds  and  chlorine  ions, 

and  their  concentrations  were  substituted  in  the  Storch- Bancroft 
modification  of  the  concentration  law,  an  approximate  constant  was 
obtained,  whilst  a  further  modification  of  this  law  gave  an  excellent 
constant.  If  this  view  is  correct,  the  case  is  one  of  a  s-low  electrolytic 
dissociation. 

In  the  dry  state,  the  roseo-salts  have  a  critical  aqueous  vapour 
pressure  above  which  only  a  very  slow  loss  of  water  occurs;  this 
change  does  not  appear  to  be  reversible.  £.  G. 

Chemical  Equilibria  in  Solution.  Ren6  Dubrisay  {Compt. 
rend.,  1911,  153,  1076 — 1078).— If  a  number  of  substances  dissolved 
in  the  same  solvent  are  in  chemical  equilibrium  and  a  chemically  inert 
compound  is  added  to  the  system,  equilibrium  should  bo  displaced  if 
the  added  compound  is  such  as  to  diminish  the  solubility  of  any  of  the 
original  components.  This  has  been  experimentally  verified  by 
examining  the  effect  of  acetone  on  the  hydrolysis  of  bismuth  nitrate 
in  aqueous  solution.  It  has  been  shown  that  acetone  diminishes  the 
solubility  of  the  salt  in  dilute  nitric  acid,  and  that  it  diminishes  the 
hydrolysis  to  an  extent  increasing  with  the  amount  of  acetone  added. 

W.  O.  W. 

Steric  Effects,   Static  and   Dynamic.     Oliver  C.   M.   Davis 

(Zeitsch.  physikcd.  Cfiem.,  1911,  78,  353—368.  Compare  Trans., 
1909,  95,  1397). — The  equilibria  between  formic  acid,  a  number  of 
aromatic  amines  (aniline  derivatives),  and  the  resulting  formanilides 
have  been  determined  in  a  water- pyridine  solution  at  100°.  That 
true  equilibria  were  observed  is  shown  by  the  fact  that  the  same 
concentrations  were  reached  by  heating  the  components  and  by 
decompo.sing  the  anilides.  The  values  of  A'=  [anilide]/[amine]  [acid] 
obtained  with  varying  concentrations  of  the  reagents  were  only  in 
moderate  agreement.  From  the  results  the  affinities  have  been 
calculated  by  the  known  formula:  Affinity  =  2-3026 /^nogjo^.  In 
most  cases  they  are  positive,  but  are  negative  for  the  nitroanilines  and 
for  o-chloro-  and  o-bromo-aniline. 

The  relative  influence  of  substitution  in  the  ortho-,  meta-,  and 
para-positions  depends  on  the  nature  of  the  substituents.  The 
affinity  is  always  least  in  the  ortho-position.  The  affinity  of  aniline  is 
lowered  by  ortho-substitution  of  the  methyl  and  methoxy-groups,  but 
is  increased  by  meta-  and  para-substitution.  The  nitro-group  lowers 
the  affinity  greatly  in  the  ortho-position,  and  to  a  less  extent  in  the 
meta-  and  para-positions.  Change  of  temperature  has  very  little 
effect  on  the  equilibria.  There  is  no  direct  connexion  between  the 
affinity  of  the  components  and  the  rate  of  decomposition  of  the  anilides 
by  sodium  hydroxide. 

A  number  of  observations  have  also  been  made  with  acetic  acid 
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in  the  same  mixed  solvent,  but  no  true  equilibria  were  observed,  as 
the  anilides,  even  on  prolonged  heating  at  100°,  are  not  as  a  rule 
decomposed  by  water.  The  equilibria  of  the  formanilides  in  the 
absence  of  solvent  have  also  been  measured  ;  most  of  the  systems 
in  this  case  are  heterogeneous.  G.  S. 

Possible  General  Relationship  between  the  Structure  of 
Organic  Compounds  and  Their  Equilibria.  James  W.  McBain 
and  Oliver  0.  M.  Davis  {Zeitsch.  physikal.  Ghem.,  1911,  78,  369—373. 
Compare  preceding  abstract). — It  is  shown  that  the  effect  of  the 
following  substituting  groups  :  OMe,  CI,  Br,  NOg,  and  COgH  on  the 
value  of  the  equilibrium  constant  for  the  formanilides,  on  the 
dissociation  constant,  kb,  of  the  amines,  and  on  the  reciprocal  of  the 
dissociation  constant,  ka,  of  the  benzoic  acids  and  the  phenols  is 
not  only  in  the  same  direction,  but  there  is  even  an  approximate 
quantitative  agreement  in  the  influence  of  the  substituting  group  on 
these  very  diverse  equilibria.  This  result  is  also  illustrated 
graphically,  and  its  possible  importance  is  discussed.  G.  S. 

The  Hypohalogenous  Acids  and  the  Hypohalogenites.  V. 
Kinetics  of  the  Formation  of  lodate  from  Iodine  and 
Hydroxyl  Ion.  Anton  Skbabal  (i/o?ia<s/i.,  1911,32,815 — 903). — 
The  formation  of  iodate  according  to  the  equation:  3I0H+30H'  = 
2r  +  I03  +  3H20  having  been  previously  investigated  by  the  author 
(Abstr.,  1911,  ii,  382),  .an  account  is  now  given  of  its  formation 
according  to  the  equation  :  •  3I3  +  60H'  =  51'  +  lO'g  +  3H2O.  In  the 
reaction  mixtures  used  to  determine  the  order  of  reaction,  the 
concentration  of  the  hydroxyl  ion  was  kept  small,  but  constant. 

Hydroxyl  ions  accelerate  and  iodide  ions  retard  the  reaction, 
the  velocity  of  which  is  given  by  the  equation:  -dll'^ydO^^ 
A'[l'3p[OH']^/[I']2^,  in  which  x,  y,  and  z  are  positive.  Electrolytes 
rttard,  and  rise  in  temperature  increases,  the  velocity  of  reaction. 
The  values  of  cc,  y,  and  z  are  dependent  on  the  conditions  of  experi- 
ment. With  relatively  great  [OH']  and  small  [I'],  2  =  2,  whilst  with 
small  [OH'J  and  large  [I'],  2;  =  3,  so  that  the  course  of  the  reaction 
depends  on  the  experimental  conditions.  When  the  velocity  of 
reaction  is  great,  its  course  is  represented  by  the  equation :  —  d\\! ^jdB  = 
2[0H'][I'g]Y[r]^  (reaction  equation  B),  whilst  when  it  is  small  the 
velocity  equation  is  :  -  d\}!^ld6  =  1-5  x  10-"[OH']*[I'3]3/[I']6  (reaction 
equation  C) ;  at  intermediate  velocities  the  course  of  reaction  is  given 
by  a  combination  of  B  and  C. 

The  reaction  B  was  determined  by  the  method  of  Harcourt  and 
Esson,  using  a  solution  containing  sodium  carbonate  and  sodium 
hydrogen  carbonate  to  furnish  the  necessary  concentration  of  hydroxyl 
ions.  The  temperature  quotient  is  6.  The  reaction  C,  which  was 
also  carried  out  in  a  solution  of  sodium  carbonate  and  hydrogen 
carbonate,  is  of  the  13th  order,  and  has  a  temperature  quotient 
of   23. 

Consideration  of  the  above  results,  together  with  those  obtained 
by  Dushman  (Abstr.,  1904,  ii,  718),  make  the  following  reaction 
schemes    probable:     (1)    lOH  + 1'  ZT  IgOH  +  OH' ;     I3OH  —  lO'a- 
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(2)  21',  + OH'  z:^  IgOH  +  SI';  IjOH  -*  lO'g.  (3)  3r5  +  40H'  Zl 
IgO'2  +  61'  +  2H2O ;  IgO'a  —  lO'g.  (4)  10',  +  21'  +  H,0  ZT  h^'2  +  -<->H' ; 

isO'.  —  iv   (5)  lo'g+r+i'g+H.o  :::  IjO',+2oh';  i^o'j-^i'g. 

The  substances  IjOH,  IgO'j,  aud  I^O'^  are  to  be  considered  as  loose 
compounds  of  iodine  with  hypoiodous  acid,  and  with  lO',,  the  anion 
of  iodous  acid,  respectively.  They  result  by  the  very  rapid  establish- 
ment of  an  equilibrium,  and  it  is  their  further  docompobitiou  into  lO'g 
or  I'g  which  determines  the  velocity  of  reaction. 

The  author  further  develops  a  theory  by  means  of  wliich  he  is  able 
to  calculate  the  constants  of  the  iodine-iodate  and  iodine-hypoiodite 
equilibria  from  the  velocities  of  reaction,  and  the  hcatu  of  reaction  of  the 
following  reactions  from  the  temperature  quotients :  lO'g  +  81'  +  SlIoO  = 
3r3  +  60H';  l2  +  0H'  =  r  +  10H.  The  calculated  and  experimental 
numbers  are  in  good  agreement. 

The  paper  concludes  with  a  theoretical  diBCussiou  of  the  relations 
between  equations  B  and  C.  T.  S.  P. 

Re-investigation  of  the  Velocity  of  Sugar  Hydrolyeis.  I. 
Martin  A.  IIosanoff,  R.  H.  Clark,  and  R.  L.  Sibley  {J.  Amer. 
Chem.  aS'oc,  1911,  33,  1911— 1924).— Armstrong  aud  Caldwell 
(Abstr.,  1904,  i,  1070)  made  measurements  of  the  velocity  of  hydrolysis 
of  sucrose  by  very  dilute  acids  which  indicated  that  the  reaction  was 
not  strictly  unimolecular  throughout,  but  that  in  the  earlier  stages 
the  velocity  coefficient  showed  a  regular  increase.  Meyer  (Abstr., 
1908,  ii,  265)  made  similar  determinations  in  which  the  velocity 
coefficient  showed  a  gradual  decrease.  The  solutions  used  in  such 
measurements  are  usually  prepared  by  adding  equal  amounts  of  acid 
to  equal  volumes  of  a  standard  sucrose  solution,  and  diluting  with 
water  to  a  multiple  of  the  original  volume.  The  solutions  thus 
obtained  are  equally  concentrated  with  respect  to  acid,  but  contain 
unequal  quantities  of  water  per  unit  volume.  As  the  effect  of  unequal 
quantities  of  water  on  the  catalytic  power  of  an  acid  is  not  known, 
measurements  have  been  made  with  three  pairs  of  solutions,  the 
concentrations  of  formic  acid  and  water  being  the  same  in  each  pair, 
but  the  sugar  in  one  solution  of  each  pair  being  partly  replaced  by  a 
sufficient  quantity  of  an  inert  substance,  such  as  dextrose,  mannitol, 
or  acetone  to  equalise  the  volumes.  The  two  velocity  coefficients  of 
each  pair  were  practically  identical  in  each  of  the  three  cases.  The 
results  show  that  the  constancy  of  the  velocity  of  sucrose  hydrolysis 
is  not  due  to  any  specific  effect  of  the  invert  sugar  which  gradually 
replaces  the  sucrose  in  an  ordinary  single  experiment,  and  that 
the  velocity  coefficient  is  independent  of  the  initial  concentration  of 
the  sucroee. 

It  is  shown  that  the  variations  in  both  Armstrong  and  Caldwell's 
and  Meyer's  results  were  due,  not  to  side-reactions  or  deviations 
from  the  mass  law,  but  to  slight  errors  in  the  assumed  values  of  the 
initial  rotation.  On  re-calculating  these  authors'  results  with  a 
correct  value  for  the  initial  rotation,  the  velocity  coefficient  is  constant, 
and  proves  that  the  hydrolysis  proceeds  in  accordance  with  the  mass 
law  as  a  strictly  unimolecular  reaction. 

Other  experiments  were  carried  out  which  show  that  in  a  sucrose 
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solution  in  course  of  hydrolysis,  the  specific  rotation  of  Isevulose  is 
constant.  In  this  case  the  water  concentration  remains  practically 
constant,  but  in  aqueous  solutions  of  Isevulose  used  in  studying  its 
rotatory  power,  the  water  concentrations  are  varied  together  with 
those  of  the  Isevulose  itself.  This  suggested  that  the  cause  of  the 
variation  of  the  specific  rotatory  power  of  laevulose  may  lie  in  the 
varying  water-content  of  the  solutions  employed.  It  is  shown  that 
such  is  the  case,  and  that  when  the  concentration  of  the  water  is  kept 
constant,  the  specific  rotation  of  Isevuloso  is  independent  of  its 
concentration.  E.  G. 

The  Limit  of  Diastatic  Hydrolysis  of  Starch.  Henri  van 
Laer  {Bull.  Soc.  chim.  Belg.,  1911,  25,  393—401.  Compare  Abstr.,  1910, 
ii,  839;  1911,  ii,  28,478). — A  further  critical  consideration  of  the 
difference  between  the  results  of  Brown  and  Glendinuing  (Trans.,  1902, 
81,  388)  and  Y.  Henri  {Lois  generales  de  V action  des  diastases,  Paris) 
as  to  the  law  governing  the  hydrolysis  of  starch  by  diastase.  The 
conclusions  arrived  at,  after  further  experiments,  using  a  solution  of 
starch  filtered  through  collodion,  are  the  same  as  expressed  in  a  previous 
paper  (Abstr.,  1911,  ii,  28).  W.  G. 

The  Development  of  the  Atomic  Theory.  VII.  The  Rival 
Claims  of  William  Higgins  and  John  Dalton.  Andrkw  N. 
Meldrum  (Mem.  Manchester  Phil.  Soc,  1911,  55,  No.  22,  1 — 11. 
Compare  Abstr.,  1911,  ii,  708). — Historical. 

A  Structural  Theory  of  the  Chemical  Elements.  J.  W. 
Nicholson  {Phil.  Mag.,  1911,  [vi],  22,  864— 889).— The  theory  put 
forward  assumes  that  the  elements  are  derived  from  certain  primary 
substances  or  "protyles,"  the  groupings  of  which  in  the  different 
elements  give  rise  to  systems  which  appear  to  throw  considerable  light 
on  the  mutual  relations  of  the  elements.  The  primary  elements, 
from  the  constituents  of  which  all  the  others  are  supposed  to  be 
constructed,  consist  of  single  rings  of  electrons  rotating  round  small 
nuclei  of  positive  electricity.  These  nuclei  are  small  compared  with 
the  electron,  and  represent  almost  the  entire  mass  of  the  atom.  Four 
such  primary  elements  are  supposed  to  exist,  but  only  three  are  actually 
made  use  of  in  the  synthesis  of  the  other  elements.  The  atoms  of  the 
four  "  protyles  "  contain  respectively  two,  three,  four,  and  five  electrons 
which  rotate  round  a  positive  nucleus. 

If  in  a  neutral  atom  of  one  of  the  primary  elements  there  are 
n  electrons  with  a  charge,  e,  rotating  round  a  positive  nucleus  of 
radius  a,  the  inertia  will  be  proportional  to  n^e^ja.  If  the  positive 
electrical  nucleus  is  of  uniform  density,  its  volume  will  be  proportional 
to  ne,  and  from  this  it  follows  that  the  inertia  must  be  proportional 
to  W3.  On  the  further  assumption  that  the  hydrogen  atom  contains 
three  electrons,  then  by  taking  its  atomic  weight  as  1*008,  the 
atomic  weights  of  the  other  three  primary  forms  are  respectively  : 
coronium  (Cn),  0-5131  ;  nebulium  (Nu),  1*6277  ;  and  protofluorine 
(Pf).  2"3604.  The  three  primaries  actually  used  in  the  structural 
synthesis  are  hydrogen,  nebulium,  and  protofluorine,  and  it  is  shown 
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that  the  aton  ic  weight  values  calculated  for  the  various  elements  are 
in  remarkably  good  agreement  with  the  accepted  experimental  values. 
This  result  is  particularly  interesting  in  the  case  of  the  elements  of 
low  atomic  weight,  and  the  structure  of  these  may  be  indicated. 
Helium  (atomic  weight  =  3-99),  Nu  +  Pf  =  3-9U;  glucinum  (9-10). 
3Pf  +  2H  =  9097;  boron  (11-00),  2(Nu  + Pf)  +  3H  =  1100  ;  carbon 
(12  00),  2(Nu  +  Pf)  +  4H  =  12-008;  nitrogen  (1 4-01),  2(Nu  +  Pf)  +  6H 
=  14-02;  oxygen  (16-00),  3(Nu +  Pf)  + 411=  15-996  ;  fluorine  (190), 
3(Nu4Pf)  +  7H=1902;  neon  (20-21),  6(Pf +  H)-20-21  ;  sodium 
(23005).  4(Nu  +  Pf)  +  7H  =  23-008;  magnesium  (24-32),  2H + 
5(Nu  +  Pf)  +  Pf  =  24-32;  argon  (39-88),  10(Nu  +  Pf)  =  39-88.  The 
atomic  weight  of  lithium  appears  to  be  somewhat  uncertain,  but  the 
value  accepted  for  the  time  being  =  6-94  is  very  approximately  repre- 
sented by  3Nu  +  2H  =  6-90. 

In  the  case  of  the  elements  of  higher  atomic  weight,  the  same 
method  of  representation  can  be  carried  out  quite  readily,  but  these 
cases  obviously  do  not  furnish  such  a  satisfactory  test  of  the  author's 
hypothesis  as  do  the  elements  of  low  atomic  weight. 

Special  considei-ation  is  devoted  to  the  inert  gases,  including  the 
radioactive  emanations,  and  it  is  shown  that  the  structural  hypothesis 
affords  a  plausible  explanation  of  some  of  the  radioactive  processes 
and  is  consistent  with  certain  spectroscopic  obiiervatious.     H.  M.  D. 

Chemical  Compounds  in  Space.  Pietro  Palladino  {Riv.  Fis. 
Mat.  -6ct.  ^'at.  Pavia,  1911,  12,  No.  141,  Reprint  44  pp.).— The  ideas 
concerning  the  structure  of  substances  mentioned  previously  (Abstr., 
1909,  ii,  562),  which  are  based  on  the  theory  that  matter  is  uniform,  have 
been  developed  and  rendered  more  precise  in  a  paper  already  published 
(Mon.  Set.,  1910,  489),  in  which  it  was  shown  that  the  forms  and  relative 
dimensions  of  the  combining  quantities  of  elements  can  be  calculated. 
In  the  present  paper  the  physical  and  chemical  properties  of  a  number 
of  elements  and  their  compounds  are  discusi^ed  and  explained  by  means 
of  their  space  structure  deduced  in  this  way.  The  paper  is  illustrated 
by  a  large  number  of  diagrams  showing  the  structure  of  the  elements 
and  compounds  considered.  As  a  simple  instance  it  may  be  mentioned 
that  the  unit  combining  quantity  of  oxygen  is  regarded  as  composed  of 
five  tetrahedra,  which  may  be  arranged  in  the  "  open  "  form  (two  solid 
edges  of  each  tetrahedron  in  contact)  or  in  the  *'  closed  "  form  (two 
faces  of  each  tetrahedron  in  contact).  Ordinary  gaseous  oxygen,  O2,  is 
regarded  as  composed  of  a  combination  of  a  '•  closed  "  with  an  '♦  open  " 
form,  and  liquid  oxygen,  O4,  as  consisting  of  a  combination  of  two 
**  open "  with  two  "  closed "  forms.  The  elements  discussed  are 
sulphur,  nitrogen,  phosphorus,  iron,  manganese,  and  their  compounds, 
and  an  explanation  of  optical  activity  in  certain  carbon  compounds 
is  also  given.  T.  A.  H. 

The  Periodic  System.  K.  Scherinoa  (Chem.  Weekhlad,  1911, 
8,  868 — 869). — A  graphic  representation  of  the  periodic  system,  con- 
sidered by  the  author  to  combine  the  advantages  of  the  usual  arrange- 
ment and  those  of  the  atomic  volume  curve  having  as  ordiuates 
the  logarithms  of  the  atomic  volumes,  as  suggested  by  Baur  (Abstr., 
1911,  ii,  480).  A.  J.  W. 
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Manometer.  Dan  Kadulescu  {Chem.  Zentr.,  1911,  82,  ii,  1505; 
from  Bui.  Soc.  Sti.  Bucuresti,  20,  288 — 289). — The  barometer  tube  is 
widened- above  into  a  bell-sha,ped  chamber,  and  is  closed  by  a  thin  glass 
slide.  The  apparatus  is  filled  by  dismounting  the  tube,  removing  the 
stopper,  pouring  in  warm  dry  raercnry,  closing  one  end  of  the  T-piece 
attached  to  the  barometer  tube,  and  blowing  at  the  other  end  of 
the  T-piece  with  a  rubber  bellows  until  the  mercury  sinks  to  the 
required  level.  The  stopper  is  then  placed  in  position,  and  is  kept 
tight  by  the  mercury  remaining  in  the  bell  chamber.  T.  A.  H. 

Simplified  Arrangement  for  the  Admittance  of  Air  into 
Automatic  Delivery  Apparatus.  August  Schmidt  {Chem.  Zeit., 
1911,  35,  1300). — An  improved  stopcock  is  described  and  figured  for 
the  use  of  automatic  pipettes,  burettes,  and  similar  instruments. 

L.  DE  K. 

Automatic  Pilling  Apparatus  for  a  Constant  Level  of 
Liquid.  Erik  Schirm  {Chem.  Zeit.,  1911,  35,  1333). — The  apparatus 
consists  of  a  large  bulb  having  a  long  stem ;  at  the  top  of  the  bulb  is 
a  tap,  the  bore  of  which  may  be  placed  in  communication  with  a  side- 
tube  on  the  neck  of  the  bulb,  and  with  a  central  tube  reaching 
nearly  to  the  lower  end  of  the  stem.  When 
the  bulb  has  been  filled  with  liquid,  the 
tap  is  turned  so  as  to  place  the  central 
tube  in  connexion  with  the  side-tube  (and 
thus  with  the  open  air),  whilst  the  stem 
of  the  bulb  is  placed  in  the  flask,  basin,  or 
filter  into  which  the  liquid  is  to  be  delivered 
gradually.  W.  P.  S. 

A  New  Extraction  Apparatus. 
Fritz  Friedrichs  [Zeitsch.  anal.  Chem., 
1911,  50,  756).— The  apparatus  will  be 
readily  understood  from  the  annexed  figure. 
Ether  is  boiled  in  the  flask,  and  the  vapour 
escaping  through  the  wide  vapour  tube 
is  fully  condensed  in  the  screw-condenser, 
from  whence  it  is  carried  through  the 
funnel  tube  to  the  bottom  of  the  screw- 
cylinder.  From  there  it  ascends  in  minute 
drops  through  the  liquid  to  be  extracted. 
When  the  ether  layer  reaches  the  lower 
tube  the  excess  runs  back  into  the  flask, 
and  so  the  process  goes  on.  By  means 
of  the  stopcock  funnel  and  the  lower  stop- 
cock, liquid  may  be  introduced  or  drawn 
off  without  interrupting  the  extraction 
process.  L.  de  K. 

Improved  Extractor.  C.  A.  Jacobson  {J.  Amer.  Chem.  Soc, 
1911,  33,  2051 — 2052). — Extraction  apparatus  is  described  which  acts 
on  the  well  known  continuous  percolation  principle.     It  consists  of  a 
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tube,  3^  feet  long  and  2  inches  wide,  the  lower  end  of  which  is  ground 
to  fit  into  an  adapter  containing  a  perforated  porcelain  plate  to 
support  the  material  to  be  extracted.  After  the  tube  and  the  adapter 
have  been  filled  with  the  substance,  they  are  placed  in  an  outer  tube, 
2|  inches  wide,  up  which  the  vapours  of  the  solvent  ascend  to  the 
condenser.  The  condensed  liquid  falls  into  the  inner  tube,  and  thus 
renders  the  extraction  continuous.  Three  glass  beads  are  fused  on  to 
the  exterior  of  the  adapter  in  order  to  enable  it  to  rest  in  the  outside 
tube,  and  afford  a  space  for  the  passage  of  the  vapour  from  the 
receiving  flask.  The  advantages  of  this  appiratus  are  its  simplicity, 
its  large  capacity,  and  the  facility  with  which  it  can  be  emptied  and 
refilled.  E.  G. 

A  Filtering  Apparatus  for  Low  Temperatures.  H,  J,  Prins 
(Chem.  Weehhlad,  1911,  8,  874— 875),— A  description,  with  figures,  of 
two  forms  of  a  readily  constructed  apparatus  for  the  separation  of 
solid  and  liquid  phases  at  low  temperatures.  A.  J,  W. 

Apparatus  for  Carrying  Out  Reactions  under  Exclusion  of 
Air.  J,  A.  SiEMSSEN  (Chem.  Ztit.,  1911,  36,  1317).— Fused  into 
opposite  sides  of  the  neck  of  a  conical  flask  are  (1)  a  right-angled 
tube,  which  is  further  fused  on  to  a  separating  funnel  ;  (2)  a  right- 
angled  tube  with  the  open  limb  pointing  vertically  upwards.  Fused 
into  the  hollow  ground  glass  stopper  of  the  flask,  and  opening  into  the 
flask,  are  two  tubes,  which,  by  appropriate  turning  of  the  stopper,  can 
be  connected  at  the  same  time  with  the  funnel  and  right-angled 
tube. 

The  apparatus  can  be  used  by  treating  flubstances  with  various 
gases  or  liquids  under  exclusion  of  air,  for  bromination,  acetylation, 
benzoylation,  etc,  T,  S.  P, 

Lecture  Experiment  on  Nascent  Hydrogen.  QKORaE  S. 
Forbes  {J.  Amer.  Chem.  Soc.,  1911,  33,  1965— 1966).— A  few  grams 
of  magnesium  ribbon  are  introduced  into  a  flask  containing  sulphuric 
acid  (15  c,c.  of  the  concentrated  acid  per  litre).  Dilute  solutions  of 
ferric  chloride  and  potassium  ferricyanide  are  added  in  sufficient 
quantity  to  give  the  liquid  a  decided  colour.  On  shaking  the  flask 
for  a  short  time,  a  dark  blue  precipitate  appears.  To  show  that  this 
effect  is  not  produced,  except  in  the  presence  of  the  nascent  hydrogen, 
(a)  magnesium  is  added  to  a  dilute  neutral  solution  of  ferric  chloride 
and  potassium  ferricyanide ;  (b)  dilute  sulphuric  acid  and  magnesium 
sulphate  are  added  to  a  second  portion,  and  (c)  hydrogen  is  bubbled 
through  a  third  portion,  E,  G, 
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The  Hydrogen  Ion  Concentration  of  Sea-water.  Sven 
Palitzsch  {Biochem.  Zeitsch.,  1911,  37,  116 — 130). — By  means  of 
Sorensen's  indicator  method,  with  the  use  of  phenolphthalein  and 
a-naphtholphthalein,  the  concentration  of  the  hydrogen  ions  was 
determined  in  sea-water  taken  in  different  parts  of  the  North  Sea, 
Mediterranean,  and  Black  Sea  during  a  voyage  of  investigation. 
The  variations  (with  the  exception  of  certain  measurements  made 
with  water  from  the  Black  Sea)  lav  between  p^  —  7 '95  and 
jOh  =  8-35.  S.  B.  S. 

The  Iodine  Oxides  IfiO^g  and  I^oO^gj  and  Iodine  Nitrate.  Hans 
Kappeler  {Ber.,  1911,  44,  3496 — 3501). — The  author  has  prepared 
the  compounds  usually  denoted  as  \qO-^q  and  IgO^g,  according  to  the 
details  given  by  their  discoverers  (Millon,  J.  pr.  Chem.,  1845,  34, 
321  ;  Kammerer,  ibid.,  1861,  83,  65,  72),  and  finds  that  they  are 
identical  with  basic  iodine  iodate,  I2O4.  The  analysis  was  carried 
out  by  decomposing  them  with  water  into  iodine  and  iodic  acid,  and 
determining  the  ratio  of  the  iodine  to  the  iodic  acid. 

By  the  action  of  concentrated  nitric  acid  (D  =  1'52)  on  finely 
powdered  iodine  at  the  ^ordinary  temperature,  a  voluminous,  yellow 
powder  is  produced,  which  can  be  collected  and  dried  on  a  porous 
plate.  It  rapidly  decomposes  on  exposure  to  light  or  moisture. 
Analysis  by  decomposition  with  water  and  estimation  of  the  free 
iodine  and  iodic  acid  showed  it  to  be  an  iodine  nitrate,  either  I(N03)3, 
or  I0(N03) ;  the  decision  between  these  two  formulae  could  not  be 
made. 

If  in  the  oxidation  of  iodine  or  in  the  reduction  of  iodic  acid,  water 
is  excluded  as  much  as  possible,  the  reaction  ceases  as  soon  as  the 
stage  I2O3  is  reached,  and  salts  of  tervalent  iodine  are  produced ;  thus 
oxidation  of  iodine  (1)  with  ozone  gives  1(103)3  (^ichter  and  Hohner, 
Abstr,,  1909,  ii,  991),  (2)  with  nitric  acid  gives  iodine  nitrate;  reduc- 
tion of  iodic  acid  by  heating  with  concentrated  sulphviric  acid  gives  an 
iodine  sulphate  (IO)2S04,|^H20,  whilst  reduction  with  sulphur  dioxide 
gives  a  similar  sulphate  or  else  a  sulphite.  Exposure  of  the  iodine 
salts  of  volatile  or  deliquescent  acids  to  moist  air  brings  about 
slow  decomposition.  Hydrolysis  takes  place,  and  the  residual  oxide, 
IgOg,  or  the  hydroxide,  I(0H)3,  decomposes  into  hydriodic  acid  and 
iodic  acid,  or  into  iodine  and  iodic  acid:  15I(0H)3  =  5H1  + 10HIO3  + 
15H2O=3I2+9HIO3-^- ISHgO.  This  decomposition  takes  place  so 
slowly  with  the  sulphate,  nitrate,  and  sulphite  that  the  resulting  iodic 
acid  can  react,  to  some  extent,  with  part  of  the  undecomposed  salt, 
forming  insoluble  basic  iodine  iodate,  IgO^,  for  example,  according  to 
the  equation:  (10)3804 -h  2HIO3  =  2(10)103 -f- H2SO4  ;  ^^^  f^^e  iodine 
volatilises.  With  iodine  acetate  (Schiitzenberger,  Compt.  rend.,  1861, 
52,  135  ;  1862,  54,  1026)  and  the  iodine  iodate,  140^,  the  decomposi- 
tion with  water  is  too  rapid  for  the  formation  of  the  basic  iodine 
iodate  to  take  place.  T.  S.  P. 
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Action  of  Hydrogen  Peroxide  on  Iodine  Compounds  Con- 
taining Oxygen.  V^ictor  Auger  {Compt.  rend.,  1911,  153, 
1005—1007.  Compare  Abstr.,  1911,  ii,  386  ;  Tanatar,  Abstr.,  1899, 
ii,  414  ;  Pochard,  ibid.,  ii,  477). — The  salt  NagHglO^  is  very  slowly 
decomposed  by  hydrogen  peroxide  with  formation  of  sodium  iodate 
and  liberation  of  a  larger  amount  of  oxygen  than  corrcspouds  with 
the  equation,  this  being  due  to  catalytic  decomposition  of  the 
peroxide.  With  periodic  acid,  the  results  vary  considerably  according 
to  conditions.  In  dilute  solutions  the  acid  is  rapidly  and  completely 
reduced  to  iodic  acid,  only  a  trace  of  iodine  being  liberated,  whilst  in 
concentrated  solutions  the  reaction  is  incomplete  and  much  iodine  is 
formed.  Cold  solutions  of  hydrogen  peroxide  slowly  decompose  iodic 
acid  in  solutions  containing  less  than  0'6%,  iodine  being  set  free.  If 
the  concentration  of  acid  exceeds  08%,  however,  the  solution  remains 
colourless,  owing  to  the  fact  that  the  reaction  Ij  +  SHjO-— 2I^I03-f• 
4H20  proceeds  more  rapidly  than  the  reaction  2  HI03  +  6HjOj  =  I- + 
6H2O  +  5O2.  W.  O.  W. 

Production  of  Solid  Oxygen  by  the  Evaporation  of  the 
Liquid.  Sir  James  Dewar  (/'roc.  Roy.  Soc,  191 1,  86,  A,  589—597).— 
By  the  use  of  charcoal  as  a  gaseous  condensing  agent  at  low  temperatures, 
combined  with  the  employment  of  suitable  vacuum  vessels,  the  change 
from  liquid  oxygen  into  the  solid  can  be  easily  effected.  Pare  liquid 
oxygen,  contained  in  a  properly  isolated  vessel,  is  subjected  to  the 
exhaust  produced  by  a  quantity  of  charcoal  kept  at  about  the 
temperature  of  boiling  oxygen ;  the  pressure  is  thereby  lowered 
sufficiently  to  produce  solidification  to  a  transparent  jelly. 

The  pressure  at  which  solidification  took  place  was  determined  by 
connecting  a  McLeod  gauge  to  the  vessel  containing  the  solid  oxygen, 
and  from  the  results  obtained  and  the  application  of  the  Rankine  or 
Willard  Gibbs  vapour-tension  equation,  the  melting  point  is  calculated 
to  be  53 — 55°ab8.  at  a  vapour  pressure  of  1-12  mm.  Actual  measure- 
ment with  a  hydrogen  gas  thermometer  gave  the  value  54°  abs. 
(conapare  Onnes  and  Crommelin,  Abstr.,  1911,  ii,  854).  T.  S.  P. 

The  j?ormation  of  Ozone.  Anton  Kailan  {Zeitsch.  Elektrochem., 
1911,  17,  966 — 967). — In  the  residues  obtained  in  the  fractionation  of 
a  gas  containing  a  very  high  percentage  of  ozone,  Harries  found  that 
there  was  a  discrepancy  between  the  iodometric  and  gravimetric 
estimations  of  the  ozone,  and  came  to  the  conclusion  that  this  was 
caused  by  the  presence  of  a  constituent  O4  (compare  ibid.,  17,  629). 
The  author  points  that  if  the  molecule  O^  contains  two  available  oxygen 
atoms  (O4  =  O2 -1- Q  +  O),  as  assumed  by  Harries,  both  the  iodometric 
and  gravimetric  ^estimations  will  give  the  same  result  for  a  mixture 
of  O3  and  0^,  so  that  the  observations  of  Harries  cannot  be  used  in 
support  of  the  existence  of  the  molecule  O^ ;  they  must  be  due  to  some, 
as  yet,  unknown  cause.  T.  S.  P. 

The  System  Sulphur,  Andreas  Smits  and  H.  L.  de  Leeuw 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  461—468.  Compare 
Abstr,,  1910,  ii,  400). — An  afccount  is  given  of  experiments  to  deter- 
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mine  the  influence  of  the  percentage  of  S/*  present  on  :  (a)  the  transition 
point  of  monoclinic  to  rhombic  sulphur ;  (b)  the  freezing  point  of 
sulphur^  with  the  formation  of  the  monoclinic  modi6cation.  The  tran- 
sition point  may  be  lowered  as  much  as  10°,  and  in  some  cases  freezing- 
point  temperatures  as  low  as  108°  were  obtained,  care  being  taken  to 
avoid  supercooling. 

The  apparent  separation  of  liquid  sulphur  into  two  phases  is  brought 
about  by  the  differences  in  temperature  which  arise  in  a  column  of  the 
liquid,  owing  to  the  bad  conduction  of  heat.  In  reality  there  is  no 
formation  of  two  phases,  the  differences  in  colour  being  accounted  for 
by  the  differences  in  temperature.  T.  S.  P. 

The  Electrolytic  Preparation  of  Persulphates.  A.  Blumer 
[Zeitsch.  Elektrochem.,  1911,  17,  965 — 966). — A  platinum  wire  anode 
is  described,  which  is  held  together  by  a  glass  frame  of  such  shape  that 
it  forms  a  cage  round  the  porous  cell  containing  the  catholyte  ;  the 
frame  fits  into  a  glass  cylinder  containing  the  anolyte.  The  whole 
apparatus  is  cooled  by  surrounding  it  with  a  jacket  through  which 
water  flows  continuously.  The  anode  had  a  total  length  of  96  cm.,  the 
wire  being  0'15  mm.  in  diameter,  and  current  densities  of  2*5 — 4*9 
amperes  per  sq.  cm.  could  be  used,  without  the  temperature  of  the 
anolyte  rising  above  28 — 29°  (compare  Levi,  Abstr.,  1903,  ii,  474). 
Lead  cathodes  did  not  give  satisfactory  results,  but  with  nickel 
cathodes,  keeping  the  electrolyte  strongly  acid  by  addition  of  sulphuric 
acid  from  time  to  time,  yields  of  persulphate  varying  from  51 — 81% 
were  obtained  without  a  diaphragm,  and  95 — 97^%  yields  with  a 
diaphragm.  (The  particular  persulphate  obtained  is  not  stated; 
presumably  it  was  ammonium  persulphate.) 

The  claims  of  the  Ger.  Pat.  205067—8  (Abstr.,  1909,  ii,  312)  with 
respect  to  the  effect  of  the  addition  of  ferrocyanides  on  the  yield  of 
ammonium  persulphate  were  verified,  yields  as  high  as  93'5%  being 
obtained.  The  addition  of  aluminium  sulphate  did  not  give  such  good 
results  (50 — 62%  yield) ;  with  cobalt  sulphate  a  60%  yield  was 
obtained.  T.  S.  P. 

The  Oxidation  of  Nitrogen  by  the  Electric  Discharge  in 
the  Presence  of  Ozone.  Viktor  Ehrlich  and  Franz  Russ 
{Monatsh.,  1911,  32,  917 — 996). — By  the  action  of  the  silent  electric 
discharge  on  still  mixtures  of  nitrogen  and  oxygen,  the  authors  have 
been  able  to  obtain  high  percentage  oxidation  of  the  nitrogen,  in 
accordance  with  the  following  table  : 

Original    %    (vol.)    of    oxygen    in    the 

mixture ; 5  20-8         50  75  91-5% 

Maximum   %  (vol.)  of  nitric  oxide,  in 

terms  of  the  final  volume  of  gas   0-2  4-1         13-2         IS'O         21% 

The  high  percentage  of  nitric  oxide  thus  obtained  is  not  due  to  an 
equilibrium  attained  under  the  influence  of  the  electrical  discharge, 
but  to  a  coupling  of  electrical  and  chemical  processes.  Ozone  in  excess 
oxidises  the  nitric  oxide  formed  to  nitrogen  pentoxide,  thus  causing  the 
further  formation  of  nitric  oxide.    The  formation  of  nitric  oxide  is  one 
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of  zero  order,  and  takes  place  so  long  as  ozone  is  in  excess ;  when  all 
the  ozone  has  been  used  up,  further  discharge  decomposes  the  nitrogen 
pentoxide  with  the  formation  of  nitrogen  tetroxide.  This  then  further 
decomposes  almost  completely,  giving  a  new  equilibrium  which  is  con- 
ditioned by  the  nitric  oxide  equilibrium  under  the  conditions  of  experi- 
ment, and  by  the  velocity  of  formation  of  ozone. 

The  available  ozone  increases  with  increasing  concentrations  of 
oxygen  in  the  initial  mixture,  and  con^iequently  also  the  maximxim 
amount  of  nitric  oxide  formed,  until  all  the  nitrogen  has  been  oxidised. 
Above  this  limiting  concentration  a  stationary  condition  is  attained, 
which  is  dependent  on  the  ozone  and  nitrogen  pentoxide. 

Under  given  electrical  conditions  the  velocity  of  formation  of  nitric 
oxide  is  independent,  within  wide  limits,  of  the  composition  of 
the  initial  mixture,  whereas  the  velocity  of  ozone  formation  increases 
with  the  oxygen  content  of  the  original  mixture.  However,  when  the 
gaseous  mixtures  are  poor  in  nitrogen,  there  is  some  retardation  in  the 
velocity,  probably  beo&use  of  diminished  conductivity. 

Variation  in  the  electrical  conditions  for  a  given  mixture  has 
DO  effect  on  the  course  of  reaction,  since  the  velocities  of  formation 
of  nitric  oxide  and  ozone  are  affected  in  the  same  direction  ;  there  are, 
however,  effects  on  the  relative  velocities  of  these  reactions,  so  that  the 
maximum  Amount  of  nitric  oxide  formed  is  altered.  For  example, 
increase  in  the  electrical  energy,  or  diminished  gas  pressure,  gives 
lower  values  for  the  maximum  amount  of  nitric  oxide  produced. 

The  increased  velocity  of  decomposition  of  ozone,  caused  by  the 
presence  of  nitrogen  pentoxide,  is  independent  of  the  concentration  of 
the  ozone  within  certain  limits.  T.  S.  P. 

Thiophoepbates  and  Thiophosphites.  Fritz  Ephraim  and 
Rebecca  Stein  {B«r.,  1911,  44,  3405—3413.  Compare  Glatzel, 
Abstr.,  1905,  ii,  318). — In  aqueoos  solution  the  tetrathiophosphates 
are  subject  to  a  kind  of  hydrolysis  whereby  the  sulphur  is  either  com- 
pletely or  partly  replaced  by  oxygen.  It  is  probable  that  sodium 
tetrathiophosphate,  for  example,  gives  rise  to  the  equilibrium : 
2Na3PS^  t:^  3NajS  -f-  PgSj,  and  that  the  phosphorus  pentasulphide  then 
undergoes  decomposition  with  evolution  of  hydrogen  sulphide,  whereby 
the  equilibrium  is  disturbed.  A  consideration  of  this  equilibrium 
equation  shows  that  the  tetrathiophosphates  would  probably  exist  in 
the  presence  of  excess  of  the  alkali  sulphide,  and  the  authors  have 
succeeded  in  preparing  a  number  of  such  salts  by  the  interaction  of 
phosphorus  pentasulphide  and  excess  of  alkali  sulphide.  When  tetra- 
phosphorus  trisulphide  or  heptasulphide  is  used  in  place  of  the 
pentasulphide,  the  thiophosphites  are  formed. 

Potassium  tetrathiophosphate,  KjPS^.HjO,  is  prepared  by  heating  an 
intimate  mixture  of  100  grams  of  crystallised  potassium  sulphide  and 
7*6  grams  of  phosphorus  pentasulphide  until  the  former  comp)ound 
melts  in  its  water  of  crystallisation.  Before  fusion  is  complete,  30  c.c. 
of  water  are  added,  and  after  the  whole  mass  has  become  liquid  it  is 
filtered  through  a  hot  water  funnel.  On  coolin^r,  the  filtrate  deposits 
microscopic  crystals  of  the  required  salt,  in  the  form  of  quadratic  rods. 
The  yield  is  only  04  gram,  the  main  quantity  of  the  salt  remaining 
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in  solution,  from  which  it  is  impossible  to  obtain  it  free  from  potassium 
sulphide.  The  crystals  are  fairly  stable  in  the  air,  and  can  be  pre- 
served unchanged  for  weeks  over  concentrated  sulphuric  acid,  except 
for  gradual  loss  of  water  of  crystallisation  ;  they  undergo  dehydration 
at  90°. 

The  preparation  of  other  thiophosphates  is  similar  in  principle 
to  that  of  the  potassium  salt.     Ammonium  tetrathiophosphate, 

(NH,)3PS„ 
forms  thin,  rhombic  leaflets,  or  else  thick  prisms,  which  can  be  dried 
in  the  air  without  loss  of  ammonia.  The  yield  is  better  than  that  ob- 
tained with  the  potassium  salt.  Barium  tetrathiophosphate,  Ba3(PS4)2,aq., 
forms  microscopic  needles,  as  also  does  strontium  trithiophosphate, 
^v^^{V^^O)^,Siq. ;  the  sulphur  content  of  the  latter  compound  varies 
with  small  changes  in  the  conditions,  in  one  case  a  compound  of  the 
composition  SrgHg(PS3.gOo.5)4  being  obtained.  Calcium  and  aluminium 
thiophosphates  could  not  be  prepared. 

The  thiophosphites  are  prepared  similarly  to  the  thiophosphates, 
as  indicated  above ;  phosphorus  hydrides  are,  however,  evolved  to  some 
extent,  showing  that  the  reaction  is  not  purely  one  of  addition  of  the 
components.  Sodium,  trithiopliosphite,  NagPSgjaq,,  forms  rectangular 
plates,  which  are  very  soluble  in  water ;  the  crystals  are  stable  in  dry 
air  and  do  not  lose  their  glance.  Barium,  trithiophosphite,  Ba3(PS3)2,aq., 
forms  white,  microscopic,  rhombic  prisms,  whilst  burium  oxythio- 
phosphite,  Ba3(PS5/60i/6)2,8H20,  forms  microscopic,  flat  crystals, 

T.  S.  P. 

Arsenic  Tri-iodide.  Erw.  Richtee  {Chem.  Zentr.,  1911,  82,  ii, 
935;  from  Apoth.  Zeit.,  2Q,  728—730,  742— 743).— The  product 
obtained  by  keeping  a  mixture  of  arsenious  acid  (10  grams)  with 
iodine  (5  grams)  is  extracted  with  carbon  disulphide  and  the  solvent 
allowed  to  evaporate,  when  garnet-  to  scarlet-red,  hexagonal  crystals  of 
arsenic  tri-iodide  separate,  and  may  be  dried  at  50 — 70°.  This  leaves 
8 — 9%  of  residue  when  treated  with  water,  and  rather  more  when 
water  containing  alcohol  is  used.  A  1%  solution  in  water,  or  in  water 
containing  5 — 10%  of  alcohol,  is  stable.  The  product  may  be  assayed 
by  titration  first  with  iV/lO-potassium  hydroxide  and  then  with  N/10- 
iodine.     Commercial  preparations  should  contain  97%  of  real  iodide. 

T.  A.  H. 

Properties  and  Preparation  of  Boron.  Ezechiel  Weintbaub 
{J.  Ind.  Eng.  Chem.,  1911,  3,  299— 301).— A  description  of  the  pro- 
perties of  boron  when  isolated  in  the  pure  fused  condition,  an  account 
of  the  methods  used  in  its  preparation,  with  a  discussion  on  the  agree- 
ment of  these  properties  with  its  position  in  the  periodic  classification 
and  the  possibilities  of  its  future  industrial  employment. 

Boron  has  a  curved  conchoidal  fracture,  is  very  hard,  scratching  all 
known  substances  except  diamond ;  the  surface  is  very  shiny,  black, 
and  takes  a  beautiful  polish,  but  as  at  present  prepared  it  lacks  tough- 
ness. The  m,  p.  lies  between  2000  and  2500°,  and  it  is  somewhat  volatile, 
exhibiting  an  appreciable  vapour-tension  at  1200°. 

The  electrical  properties  are  entirely  unexpected,  when  cold  boron  is 
a  very  poor  conductor  its  specific  resistance  being  about  10^^  times 
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that  of  copper  ;  this  resistance  drops  as  the  temperature  rises,  aod 
between  room  temperature  and  about  400°  this  drop  is  in  the  approxi- 
mate ratio  of  2  X  10^  to  1.  Its  behaviour  is  more  like  that  of  a 
spark  n&p  or  arc  than  that  of  a  solid  conductor,  there  existing  a  "  break 
down "  voltage  in  the  case  of  boron  as  in  that  of  an  air  gap  ;  this 
relationship  between  temperature  and  resistance  has  been  studied  up 
to  red  heat. 

Two  methods  of  preparation  are  employed  :  in  the  first  boric 
anhydride  is  reduced  by  means  of  magnesium,  and  the  impure  boron 
so  obtained  then  heated  to  almost  its  melting  point,  when  maguesium 
and  nitrogen  volatilise  in  the  elemental  form,  and  oxygen  is  eliminated 
as  boric  anhydride. 

The  second  method  is  based  on  the  decomposition  of  boron  chloride 
by  hydrogen  at  a  red  heat,  and  is  carried  out  in  two  ways  :  (a)  in  an 
arc  discharge  taking  place  between  two  boron  or  (water-cooled)  copper 
electrodes  in  an  atmosphere  of  boron  chloride  and  hydrogen  ;  (b)  by 
deposition  on  a  hot  graphite  tube  heated  by  a  current  passing  through 
it,  when,  if  the  conditions  are  properly  adjusted,  there  is  practically  no 
combination  between  the  graphite  and  boron. 

Boron  chloride  is  best  obtained  by  passing  chlorine  over  boron 
carbide,  which  may  be  prepared  in  the  electric  furnace  from  boric 
anhydride  and  carbon.  F.  M.  G.  M. 

Silicon  Hydride  at  Low  Temperatures.  Karol  Adwentowski 
and  Edward  Drozdowski  {Bull.  Acad.  Sci.  Cracow,  191 1,  A,  330 — 344). 
— Pure  silicon  hydride  can  only  be  obtained  after  repeated  fractionation 
of  the  gas  prepared  either  by  the  method  of  Friedel  and  Ladonburg 
{Annalen,  1867,  143,  123)  or  that  of  Moissan  and  Smiles  (A bstr.,  1902, 
ii,  318).  By  the  latter  method  (the  action  of  conceiitr«te(i  hydrochloric 
acid  on  magnesium  silicide),  liquid  as  well  as  gaseous  fractions  were 
obtained  ;  the  liquid  was  not  a  pure  substance,  but  probably  a  mixture 
of  several  silicon  hydrides. 

The  pure  gas  is  spontaneously  inflammable  in  open  vessels  where  the 
surface  in  contact  with  the  air  is  large ;  the  inflammability  is  not  due 
to  the  presence  of  impurity.  One  litre  at  0"^  and  760  mm.  weighs 
1"4538  grams.  The  critical  temperature  is  —35°,  the  critical  pressure 
47'8  atmospheres,  and  the  boiling  point  -  116°/740  mm.      E.  F.  A. 

The  Melting  of  Carbon  by  means  of  the  Joule  Efifect. 
M.  La  Rosa  {Ann.  Physik,  1911,  [iv],  36,  841—847.*  Compare 
Abstr.,  1909,  ii,  399,  and  Ann.  Physik,  1911,  [iv],  34,  95).— The 
changes  observed  by  Watts  and  Mendenhall  (Abstr.,  1911,  ii,  881) 
in  carbon  rods  subjected  to  a  strong  current  are  considered  to  be 
mainly  due  to  impurities  in  the  carbon.  When  rods,  purified  by 
heating  for  some  hours  in  a  current  of  chlorine,  are  employed, 
deformation  is  not  observed  until  much  higher  temperatures  are 
reached.  In  opposition  to  Watts  and  Mendenhall,  the  author  main- 
tains that  the  structural  changes  found  in  carbon  after  the  passage  of 
a  strong  current  can  only  be  accounted  for  satisfactorily  on  the 
assumption  that  a  partial  liquefaction  takes  place.  H.  M.  D. 

•  and  Nuovo  Cim.,  1911,  [vi],  2,  ii,  418—424. 
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The  Deposition  of  Carbon  in  the  B^orm  of  Diamond. 
"Werner  von  Bolton  {Zeitsch.  Elehtrochem.,  1911,  17,  971 — 972). — 
In  1910  the  author  found  that  hydrocarbons  are  decomposed  by 
amalgams,  for  example,  by  sodium  amalgam,  with  deposition  of 
cai"bon,  which  is  amorphous  for  the  most  part,  but  contains  some 
crystalline  particles  which  are  probably  diamonds.  The  amount  of 
these  crystals  obtained  hitherto  has  been  too  small  for  analysis,  and 
the  author  has  endeavoured  to  increase  the  quantity  as  follows  :  a  14% 
sodium  amalgam  was  put  in  a  test-tube  and  covered  with  a  dilute 
solution  of  sodium  silicate  containing  very  fine  diamond  dust  in 
suspension.  The  test-tube  was  heated  at  100°  for  four  weeks,  moist 
coal  gas  being  passed  continually  over  the  surface  of  the  amalgam 
by  means  of  a  tube  passing  through  the  sodium  silicate  solution.  The 
diamond  dust  used  showed  a  few  crystalline  particles  under  a  mag- 
nification of  68,  but  after  the  end  of  the  experiment  the  number  of 
such  particles  had  greatly  increased.  These  particles  had  the  properties 
of  diamonds,  disappearing  completely  on  heating  in  a  current  of  oxygen 
and  dissolving  in  fused  sodium  carbonate ;  their  amount  (less  than 
1  mg.)  was,  however,  too  small  for  analysis.  The  results  show  that 
the  crystalline  particles  in  the  diamond  dust  act  as  nuclei  for  the 
deposition  of  carbon  in  the  form  of  diamond  from  the  hydrocarbons  in 
the  coal  gas.  T.  S.  P. 

The  Formation  of  Carbamide  by  Heating  Ammonium 
Carbamate.  FitiTZ  Fighter  and  Bernhard  Becker  {Ber.,  1911, 
44,  3473 — 3480). — A  systematic  investigation  of  the  dehydration  of 
ammonium  carbamate  to  carbamide  (compare  Basaroff,  this  Journ., 
1868,  21,  194,  and  Bourgeois,  Abstr.,  1898,  i,  564). 

Ammonium  ^carbamate  was  prepared  by  the  interaction  of  gaseous 
ammonia  and  carbon  dioxide  in  a  wide  glass  tube  enclosing  a  water- 
cooled  narrower  tube  ;  the  salt  deposited  on  the  latter  in  hard  crusts. 
The  results  of  earlier  workers  appear  to  have  been  vitiated  by  the 
presence  of  traces  of  alcohol  introduced  by  the  method  of  preparation 
involving  the  use  of  this  liquid. 

For  the  experiments,  the  substance  was  enclosed  in  a  small  steel 
bomb  lined  with  tin  ;  after  heating,  the  bomb  was  re-opened  and  the 
yield  of  carbamide  estimated.  The  results  of  a  series  of  tests  show 
that  under  otherwise  similar  conditions  the  yield  of  carbamide  rises 
rapidly  from  115°  to  135°,  and  then  slowly  falls  again.  Experiments 
performed  at  135°  indicate  that  the  yield  is  improved  considerably  by 
a  closer  packing  of  the  substance  ;  under  these  optimum  conditions 
40%  of  the  carbamate  is  converted  into  carbamide  in  the  course  of 
four  days,  whilst  the  final  yield  is  approached  even  at  the  end  of 
twenty-four  hours. 

The  investigation  indicates  that  it  is  the  unvaporised  ammonium 
carbamate  which  undergoes  dehydration  to  carbamide,  the  diminution 
in  the  yield  above  135°  being  due  to  the  larger  proportion  vaporised. 
A  calculation  elicits  the  fact  that  at  135°,  whatever  the  amount  of 
carbamate  taken,  an  approximately  constant  percentage  (42%)  of 
the  unvaporised  portion  is  converted  into  carbamide.  The  change 
is  an  equilibrium  one,  and  a  final  mixture  of  the  same  composition 
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is  reached  whether,  for  example,  one  starts  with  ammouium  carbamate 
or  with  a  corresponding  amount  of  an  equimolecular  mixture  of 
carbamide  and  water. 

Ammonium  carbonate  and  hydrogen  carbonate  likewise  give  an 
incomplete  change  into  carbamide,  the  results  indicating  that,  of  the 
compounds  of  ammonia  and  carbon  dioxide,  only  ammonium  carbamate 
is  stable  under  pressure  at  135°.  D.  F.  T. 

The  Gaseous  Condensable  Compound,  ExploBive  at  Low 
Temperatures,  Produced  from  Carbon  Diuulphide  Vapour  by 
the  Action  of  the  Silent  Electric  Discharge.  II.  Sik  Jamks 
Dewar  and  Humphrey  O.  Jones  {Proc.  Hoy.  -ioc.,  1911,  86,  A, 
574 — 588). — The  explosive  properties  of  the  product  previously 
deiscribed  (now  called  the  "ozoniser  product")  (Abstr.,  191U,  ii,  408) 
are  not  due  to  the  presence  of  impurities  in  the  carbon  disulphide 
used.  The  ozoniser  product  is  formed  whether  the  ozoui.sor  is  cooled 
to  -  80°  or  heated  to  220°,  but  the  quantity  obtained  is  less  than 
under  the  ordinary  conditions  of  temperature.  No  difference  in  its 
behaviour  has  been  traced  to  variations  in  the  amount  of  carbon 
disulphide  condensed  with  it. 

The  interposition  of  a  cotton-wool  filter  between  the  ozoniser  and 
the  condenser  for  collecting  the  ozonised  product  dimiuishes  the 
intensity  of  the  phenomena  observed  in  the  condenser  to  a  very  con- 
siderable extent,  and  at  the  same  time  increases  the  rate  at  which 
brown  solid  is  deposited  in  the  ozoniser  and  leading  tubo.s.  At  —210° 
the  ozoniser  product  collected  is  perfectly  white  at  first,  but  even  at  this 
temperature  it  becomes  brown  after  about  fifteen  minutes.  Examina- 
tion of  the  gas  after  it  left  the  ozoniser  by  means  of  a  beam  of  light 
did  not  reveal  the  presence  of  solid  particles,  indicating  that  the 
transformation  into  the  brown  solid  takes  place  only  in  contact  with 
solid  surfaces.  The  spectrum  of  the  flash  produced  during  the  trans- 
formation showed  the  presence  of  sulphur  bands  (wave-lengths 
384 — 392),  hydrocarbon  bands,  especially  that  of  wave-length 
436 — 443,  the  cyanogen  line  (3885),  and  various  other  bands.  Tnere 
is  practically  no  electric  effect,  even  with  the  brightest  fliishes,  during 
the  transformation. 

By  the  passage  of  the  ozoniser  product  through  a  U-tube  at  -  120° 
and  then  into  one  at  -  185°,  it  was  found  possible  to  separate  it  into 
two  parts.  A  white,  crystalline  deposit  collects  at  -  120°,  which  does 
not  .melt  until  the  temperature  has  risen  almost  to  0°  ;  the  nubstance 
which  gives  rise  to  the  brown  solid  is  not  condensed  at  -  120°,  but  is 
collected  at  -185°. 

The  ozoniser  product  is  absorbed,  destroyed,  or  caused  to  polymerise 
by  cocoanut  charcoal,  either  at  -  78°,  or  at  250°,  or  at  the  ordinary 
temperature.  When  passed  over  finely  shredded  rubber  some  of  the 
carbon  disulphide  is  removed  from  the  gas. 

The  brown  solid  product,  and  also  the  material  deposited  in  the 
ozoniser,  after  removal  of  free  sulphur  had  a  composition  agreeing 
approximately  with  the  formula  CS. 

The  ozoniser  product  is  destroyed  by  finely-divided  platinum, 
nickel,  or  silver ;    ferric  oxide  (not  ignited),  yellow  mercuric  oxide, 
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silver  oxide,  and  barium  peroxide  react  with  it,  giving  sulphides. 
Solid  potassium  hydroxide,  silver  nitrate,  lead  acetate,  and  sodium 
peroxide  have  little  or  no  action.  Nitric  acid  and  concentrated 
sulphuric  acid  bring  about  decomposition. 

Mixture  of  carbon  disulphide  vapour  with  hydrogen,  nitrogen, 
ether,  methyl  iodide,  or  chloroform  has  no  effect  on  the  phenomena 
observed.  The  vapours  of  thiocarbonyl  chloride,  ethyl  thiocarbooate, 
efchyl  dithiocarbonate,  ethyl  trithiocarbonate,  and  thiophen  do  not  give 
rise  to  carbon  monosulphide. 

Comparison  of  the  properties  of  the  brown  substance  produced  as 
above  and  the  polymeric  form  of  carbon  monosulphide  obtained  from 
thiocarbonyl  chloride  (Abstr.,  1910,  ii,  408)  shows  that  they  possibly 
differ  in  degree  of  polymerisation.  The  product  obtained  by  Sidot 
(this  Journ.,  1875,  28,  1236)  is  also  a  polymeric  form  of  carbon 
monosulphide. 

The  specific  heat  between  15°  and  —  185°  of  the  polymeric  form  of 
carbon  monosulphide  obtained  from  thiocarbonyl  chloride  is  0*127,  the 
molecular  heat  being  5*59,  as  compared  with  the  calculated  value 
5556.  The  heat  of  combustion  is  178,050  cals.,  and  the  heat  of 
formation  -  10,000  cals.  T.  S.  P. 

Ratios  of  the  Rare  Gases  to  One  Another  and  to  Nitrogen 
in  Mine  Gases.  Charles  Moureu  and  Adolphe  Lepape  (Compt. 
rend.,  1911,  153,  1043—1045.  Compare  Abstr.,  1911,  ii,  808,  1087, 
1134). — The  results  of  nevv  analyses  are  given.  The  ratios  of  the 
rare  gases  to  one  another  confirm  the  conclusions  set  forth  in  previous 
communications.  There  is  evidence  that  coal  exerts  a  selective  action 
towards  the  heavier  rare  gases,  thus  tending  to  reduce  slightly  below 
normal  the  ratio  between  argon  and  the  other  gases  in  mixtures 
occurring  in  coal  mines.  W.  0.  W. 

The  Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Elements  of  the  Same  Valency.  Carlo  Sandonnini  {Atti  B. 
Accad.  Lincei,  1911,  [v],  20,  ii,  503 — 510). — The  binary  mixtures  of 
chlorides  which  have  been  studied  by  means  of  thermal  analysis  are 
examined  in  the  light  of  the  rules  given  by  Tammann  for  metallic 
alloys  (Abstr.,  1906,  ii,  346;  1907,  ii,  857)  and  by  Herrmann  for 
salts  (Abstr.,  1911,  ii,  801),  and  the  results  confirm  the  latter's 
conclusions.  Of  the  univalent  metals,  a  close  similarity  occurs 
between  potassium,  rubidium,  and  thallous  chlorides,  whilst  lithium, 
sodium,  cuprous,  and  silver  chlorides  also  form  a  group.  The  bivalent 
metals  are  also  compared,  the  three  sub-groups  being  calcium,  strontium, 
and  barium  chloi-ides;  cadmium  and  mercuric  chlorides;  and  stannous, 
lead,  and  manganous  chlorides.  C.  H.  D. 

A  Remarkable  Case  of  Isopolymorphism  with  Salts  of 
the  Alkali  Metals.  Frans  M.  Jaeger  {Proa.  K.  Akad.  Wetensch. 
Amsterdam,  1911,  14,  356 — 369). — The  author  points  out  that  the 
conclusions  drawn  by  Tutton  fi*om  his  researches  on  the  sulphates, 
selenates,  double  sulphates,  and  double  selenates  of  the  alkali  metals 
are  too  general,  since  they  are  not  supported  by  the  results  obtained 
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with  other  salts  of  these  metals.  As  a  further  contribution  to  the 
subject,  the  full  crystallographic  data  for  various  acid  tiichloro- 
acetates  are  given  ;  these  have  the  general  formula 

CCl3-C02M,CCl3-C02H, 
where  M  represents  a  univalent  metal,  and   a  comparison  of  them 
is  given  in  the  following  table  : 

Molec. 
Salt.  Habit,  D'*"".      vol.  Axial  ratio. 

Potassium      Tetragonal -trapezohedric    2005     182'04        o:c  =  1:07808 
Ammonium  „  „  1-775     193-80        a  :c  =  1:0-7678 

Rubidium       Monoclinic-prismatic   ..      2-150     191-21   a  :i  :c=r4649  : 1  :31596 
r>     ■  ~        I  Monoclinic-prismatic        1.t.i^q     oi^.io  f"  =  *  :c  =  1-0484  : 1  :0  9706) 
^^'"™        i      (paeudo-titragonal)       /^^^^     ^^^  ^^{a:b:e=0-9968:l  :Q-25S8f 
Thallium        Tetiagonal-trai)ezohedric     2822    18774        a  :c=l:  0*7672 
Thallium*      Mouoclinic-priamatic   ...     8-923     20316  o  :6  :c  =  l-5515  : 1  :8-3007 

•  Add  thallium  tribronwacctate,  CBfs'COoTl.CBrj'COaH. 

The  acid  trichloroacetates  of  the  alkali  metals  thus  give  an 
isopolymorphous  series  ;  in  all  probability  it  is  an  isotetramorphous 
series  with  three  monoclinic  and  one  tetragonal-trnpezohedric 
modification. 

The  thallium  and  ammonium  salts  probably  give  a  continuous  series 
of  mixed  crystals  ;  they  are  undoubtedly  isomorphuus.  From  mixtures 
of  potassium  and  rubidium  salts  the  first  fractions  are  crystals 
analogous  to  those  of  the  rubidium  &alt,  whilst  the  last  fractions 
contain  both  monoclinic  and  tetragonal  double  pyramids.  Mixed 
crystals  of  the  potassium  and  caesium  salts  exhibit  the  form  of  the 
rubidium  salt.  The  potassium  and  ammonium  salts  give  mixed 
crystals  posi>essing  solely  the  tetragonal- bi pyramidal  form.  From 
solutions  containing  the  rubidium  and  thallium  salts,  mixed  crystals 
of  the  form  of  the  rubidium  salt  alone  are  obtained.  Mixtures  of 
caesium  and  thallium  salt  of  low  thallium  content  give  mixed  cryhtais 
having  the  form  of  the  rubidium  salt ;  when  the  concentration  of  the 
caesium  salt  is  very  great  there  are  also  found  mixed  crystals  exiiibit- 
ing  the  form  of  the  first  caesium  salt.  Mixed  crystals  of  the  rubidium 
type  appear  first  from  mixtures  of  the  caesium  and  rubidium  .salts ; 
with  very  high  concenti-ation  of  the  caesium  salt,  mixed  crystals  of  the 
caesium  type  are  also  deposited.  T.  S.  P. 

The  Capacity  of  Potassium  Halides  for  Forming  Solid 
Solutions  in  Relation  to  Temperature.  Mario  Amadori  and 
G.  Pampanini  {Atti  K.  Accad.  Lincei,  1911,  [v],  20,  ii,  473—480).— 
In  the  present  paper,  the  miscibility  of  pairs  of  the  solid  potassium 
halides  at  1^5°  is  studied,  as  the  first  part  of  an  investigation  of 
the  change  of  miscibility  with  temperature.  The  solubility  in  water 
is  determined  at  25°,  fifteen  to  twenty  days  being  allowed  for  the 
attainment  of  equilibrium,  and  curves  are  drawn  showing  the  ratio 
between  the  two  salts  in  the  crystals  and  in  the  solution. 

Potassium  chloride  and  potassium  bromide  are  completely  miscible 
in  the  solid  state  at  25°.  The  curve  for  potassium  bromide  and 
iodide  is  discontinuous,  indicating  a  gap  in  the  miscibility  from  25  to 
94  mol.%  KBr,  and  the  curve  for  potassium  chloride  and  iodide  shows 
a  similar  gap,  extending  from  7  to  99  moL  %  of  chloride.      G.  H.  D. 
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Occurrence  of  Potassium  Nitrate  in  Western  America. 
KoBERT  Stewart  {J.  Armr.  Ghem.  Soc,  1911,  33,  1952—1954).— 
Crude  potassium  nitrate  containing  some  calcium  sulphate  has  been 
found  in  sandstone  in  the  State  of  Utah.  It  is  suggested  that  the 
existence  of  such  deposits  may  have  some  bearing  on  the  occurrence 
of  excessive  quantities  of  nitrates  in  some  of  the  agricultural  soils  of 
the  Western  States.  E.  G. 

Experiments  with  Sodium  Silicate.  W.  J.  Clunies  Ross 
{J.  Proc.  Roy.  Soc.  New  South  Wales,  1910,  44,  583— 592).— Crystals 
of  various  salts  are  dropped  into  a  solution  of  sodium  silicate,  D  1*08, 
contained  in  test-tubes  or  cylinders.  Growths,  resembling  plant  shoots, 
are  obtained  from  salts  of  silver,  mercury,  lead,  copper,  iron,  aluminium, 
cobalt,  nickel,  manganese,  zinc,  cadmium,  calcium,  zirconium,  yttrium, 
and  cerium.  Antimony,  uranium,  tin,  and  bismuth  do  not  yield  shoots. 
The  growths  are  coloured  when  coloured  salts  are  used,  but  the  silicate 
solution  surrounding  them  does  not  become  coloured,  except  in  the 
case  of  manganese.  The  form  of  the  growths  is  generally  character- 
istic of  the  metal,  cadmium  giving  hair-like  filaments,  and  nickel, 
thick,  fungoid  forms.  The  growths  are  probably  tubular,  and  act  as 
semi-permeable  membranes.  C.  H.  D. 

Dimorphism  of  Rubidium  Bichromate.  Joseph  A.  LeBel 
(Compt.  rend.,  1911,  153,  1081). — From  acid  solutions  of  rubidium 
dichromate  the  red  variety  alone  crystallises,  whilst  in  presence  of  a 
little  alkali,  only  the  yellow  modification  separates.  It  has  usually 
been  supposed  that  the  dimorphism  is  conditioned  by  temperature 
alone,  and  that  the  solubility  of  the  two  forms  is  the  same.  This  is 
negatived  by  the  observation  that  a  red  crystal  placed  in  a  solution 
from  which  yellow  ones  are  separating  goes  completely  into  solution. 

W.  0.  W. 

Solubility  of  Silver  Chloride  in  Chloride  Solutions  and  the 
Existence  of  Complex  Argentichloride  Ions.  George  S.  Forbes 
(J.  Avier.  Ghem.  Soc,  1911,  33,  1937— 1946).— Determinations  have 
been  made  of  the  solubility  at  25°  of  silver  chloride  in  concentrated 
solutions  of  the  chlorides  of  sodium,  calcium,  ammonium,  strontium, 
potassium,  and  barium,  and  also  of  hydrochloric  acid.  The  temperature- 
coefficient  of  the  solubility  was  determined  in  SiV-potassium  and 
calcium  chlorides  at  1°,  25°,  and  35°.  The  solubility  is  nearly  doubled 
by  an  increase  of  the  temperature  from  0°  to  25°,  the  rate  of  increase 
above  and  below  25°  being  nearly  logarithmic.  The  solubility  is  closely 
proportional  to  integral  powers  of  the  chloride  concentration  through- 
out considerable  ranges,  which  is  explained  by  assuming  the  existence 
of  the  complex  anions,  AgClg",  AgCl/",  and  possibly  AgClg"".  No 
evidence  was  obtained  of  the  existence  of  the  ion  AgClg'.  It  is  shown 
that  the  extent  of  complex  formation  by  mercurous  and  silver  chlorides 
is  not  proportional  to  the  activity  of  the  chloride  ion  in  concentrated 
solutions.  The  data  obtained  in  this  investigation  lead  to  the  con- 
clusion that  silver  chloride  should  be  least  soluble  in  iVyiOO-chloride 
solutions,  a  fact  which  is  of  importance  in  analytical  work.       E.  G. 

VOL.  CXI.  ii.  4 


ii.    50  ABSTRACTS  OF  CHEMICAL  PAPEKS. 

Thermal  Analysis  of  Binary  Mixtures  of  Calcium  Chloride 
with  Chlorides  of  Other  Bivalent  Elements.  Carlo  Sandonnini 
(Atti  B.  Accad.  Lincei,  1911,  [v],  20,  ii,  496 — 503).— Calcium  chloride 
forms  a  continuous  series  of  solid  solutions  with  strontium,  cadmium, 
and  manganous  chlorides,  the  freezing-point  curve  in  each  case  having 
a  minimum,  which  occurs  at  646°,  545°,  and  5b3°  respectively.  In 
the  case  of  mixtures  of  calcium  chloride  with  strontium  and  man 
ganous  chlorides,  a  development  of  heat  at  lower  temperatures  is  also 
observed  over  a  certain  range  of  composition,  indicating  a  decomposition 
of  the  solid  solutions. 

Mixtures  of  calcium  chloride  with  barium  chloride  and  with  lead 
chloride  form  simple  eutectiferous  series,  the  eutectic  points  being 
at  600°  and  35  mol.  %  BaCl,,  and  at  468°  and  83  mol.  %  PbClg 
respectively.  C.  H.  D. 

The  Plasticity  of  Barium  Sulphate.  Albert  Attbhbri<(. 
{Zeitsch.  angew.  Chem.,  1911,  24,  2355). — Polemical.  A  reply  t<> 
Ehrenberg's  criticism  (Abstr.,  1911,  ii,  972)  of  the  author's  papir 
{ibid.,  605).  C.  H.  D. 

The  Replacement  of  Metals  from  Aqueous  Solutions  of 
their  Salts  by  Hydrogen  at  High  Temperatures  and  Pressures. 
Wladimir  Ipatieff  {Ber.,  1911,44,  3452 — 3459.  Compare  Abstr., 
1911,  ii,  716). — In  the  presence  of  copper,  iV^-nitric  acid  is  reduced 
completely  to  ammonia  by  hydrogen  under  100  atmos.  pressure  at 
150 — 160°;  in  the  absence  of  copper  no  reduction  takes  place. 

In  solutions  of  2JV-copper  nitrate  at  temperatures  of  100 — 180° 
and  initial  pressures  of  100  atmos.,  hydrogen  gives  rise,  at  first,  to 
the  production  of  emerald-green  crystals  of  the  compound 

Cu(N03)j,3Cu(OH)j, 
which  is  identical  with  the  mineral  gerhardtite  ;  nitrous  acid  is  pro- 
duced at  the  same  time,  in  quantities  varying  with  the  experimental 
conditions.  Prolonged  reaction  produces  black,  hard  crystals  of  cupric 
o^ide,  and  finally  a  mixture  of  cupric  oxide  and  copper  forms  the  only 
product.  With  iV-copper  nitrate  the  above-mentioned  complex  com- 
pound is  produced  only  in  traces,  even  at  140 — 160°;  at  100 — 120° 
crystallised  cuprous  oxide  is  formed,  together  with  traces  of  metallic 
copper.  Above  120°,  cupric  oxide  and  copper  are  deposited,  the 
quantity  of  copper  increasing  with  the  time  of  reaction.  At  155°, 
after  forty-eight  hours,  pure  copper  is  the  final  product,  a  result  which 
could  not  be  obtained  with  2iV^-copper  nitrate. 

At  155°  and  an  initial  hydrogen  pressure  of  100  atmos.,  a  2^^- 
solution  of  cupric  chloride  gives  crystals  of  cuprous  chloride  ;  under 
the  same  conditions,  and  even  at  180°,  a  iVyS-solution  gives  rise  to  a 
mixture  of  cuprous  chloride  and  copper. 

In  a  quartz  tube  at  186 — 240°  aud  initial  pressures  of  100  atmos- 
pheres, hydrogen  causes  precipitation  of  nickel  from  a  A^/5-solution  of 
nickel  sulphate,  but  the  precipitation  is  not  complete,  even  after  thirty 
hours ;  when  a  glass  tube  is  used,  complete  precipitation  of  the  nickel 
takes  place.  From  a  2iV"-solution  of  nickel  sulphate  in  quartz  tubes, 
the  compound  NiS0^,H20   is   produced,    whether   the   tube   contains 
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hydrogen,  nitrogen,  or  air,  under  pressure.  This  compound  is  green 
and  crystalline,  insoluble  in  water,  and  does  not  lose  water  at  270° ; 
when  hydrogen  is  used,  it  is  always  mixed  with  traces  of  nickel. 

In  the  presence  of  reduced  nickel,  JV-  and  iV/10-solutions  of  nitric 
acid  are  reduced  completely  to  ammonia  by  hydrogen  under  pressure. 
In  a  glass  tube  at  200°,  and  initial  pressure  of  100  atmospheres, 
hydrogen  causes  the  precipitation  of  a  green  hydrated  nickelous  oxide 
(6r04: — 61'95%  Ni)froma  iV^/5 -solution  of  nickel  nitrate.  In  a  quartz 
tube,  metallic  nickel  is  also  deposited  (at  210°),  and  at  230 — 250°  a 
blackish-grey  precipitate  of  a  mixture  of  nickel  and  nickelous  oxide  is 
formed. 

A  iV/5-solution  of  nickel  acetate  at  120°  gives  a  precipitate  of 
hydrated  nickelous  oxide  ;  nickel  is  deposited  at  168°.  From  a  N/5- 
solution  of  nickel  chloride  at  23U — 240°,  small  quantities  of  nickel  are 
deposited,  but  the  reaction  is  far  from  complete.  T.  S.  P. 

Preparation  of  Colloidal  Copper.  J.  Gaube  du  Gbbs  and  W. 
KoPAczEWSKi  {Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  239—240).— 
Twenty  grams  of  powdered  egg-albumin  are  treated  with  20  c.c.  of 
15%  sodium  hydroxide  and  diluted  to  a  litre.  The  liquid  is  then 
heated  to  its  boiling  point,  filtered  from  the  coagulated  albumin,  again 
heated  to  boiling,  after  which  a  1%  solution  of  copper  sulphate  is  added 
drop  by  drop.  The  liquid  assumes  a  red  colour,  but  this  changes  to 
violet  and  finally  to  reddish-brown.  On  dialysing  the  reddish-brown 
solution,  a  colloidal  solution  of  copper  albuminate  is  obtained.  This 
solution  does  not  gi^e  the  reactions  for  copper  unless  the  complex 
albuminate  is  decomposed.  It  is  almost  neutral  towards  litmus,  can 
be  concentrated  on  a  water-bath,  and  its  refractive  index  at  20° 
is  1-319. 

The  albuminate  is  reduced  by  hydrazine  hydrate  only  after  prolonged 
boiling  of  the  solution.  H.  M.  D. 

Constitution  of  Phosphor  Bronzes.  Mario  Levi-Malvano  and 
F.  S.  Orofino  {GazzcAta,  1911,  41,  ii,  297— 314).— The  study  of  the 
system  Cu-P  has  shown  the  existence  of  a  compound  CugP  (Heyn  and 
Bauer,  Abstr.,  1906,  ii,  855),  whilst  in  the  examination  of  the  system 
Cu-Sn  a  compound  CugSu  was  encountered  (Giolitti  and  Tavanti, 
Abstr.,  1908,  ii,  946).  The  authors  have,  therefore,  investigated  the 
binary  system  CugP-CugSn,  and  the  ternary  system  Cu-CugP-CugSn. 

The  compound  CugSn  has  m.  p.  710°  (Giolitti  and  Tavanti  found 
725°) ;  its  transformation  point  lies  at  63U°  (Giolitti  and  Tavanti  gave 
659°).  The  diagram  of  the  binary  system  CugP-CugSn  is  characterised 
by  the  presence  of  an  eutectic  corresponding  with  650°  and  (probably) 
22%  of  CujP. 

The  authors  discuss  the  diagram  of  the  ternary  system 
Cu-CugP-CugSn, 
as  constructed  with   the  aid  of  those  of  its  three  constituent  binary 
systems.     The  results  of  the  thermal  investigation  of  a  number  of 
alloys  belonging  to  this  ternary  system  are  also  given  and  interpreted. 
The  paper  is  illustrated  with  a  number  of  photomicrographs. 

R.  V.  S. 
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Constitution  of  Aluminium  Brasses.  Mario  Levi-Malvano 
and  M.  Marantonio  {Gazzelta,  1911,  41,  ii,  282 — 297). — Aliimininm 
brasses  contain  58 — 70%  of  copper,  1 — 4%  of  aluminium,  and  zinc. 
The  ternary  system  Cu-Zn-Al  may  be  divided  into  two  other  systems, 
namely,  Cu-CugAl-Zn  and  CugAI-Al-Zn  (compare  Gwyer,  Abstr., 
1908,  ii,  284).  The  authors  have  investigated  the  binary  system 
CujAl-Zn  and  those  portions  of  the  ternary  system  Cu-Zn-CujAl, 
which  include  the  aluminium  brasses.  The  fusion  and  solidificaiion  of 
the  alloys  was  effected  in  an  atmosphere  of  carbon  dioxide. 

The  diagram  of  the  binary  system  Cu,Al-Zn  shows  that  the 
temperature  falls  from  the  melting  point  of  CujAl  to  that  of  zinc.  It 
exhibits  two  transformation  points,  and  a  third  liesat570'^.  P^vidence 
was  obtained  of  the  existence  of  various  solid  solutions,  and  corre< 
spending  with  the  first  two  transformation  points  there  are  two  gaps 
of  miscibility  in  the  solid  state,  which  were  also  demonstrated 
microscopically. 

In  view  of  the  character  of  its  constituent  binary  systems,  the 
ternary  system  Cu-Cu^Al-Zn  yields  various  mixed  crystals  and  gaps 
of  mii)Cibility.  The  ternary  alloys  in  the  region  examined  develop 
heat  at  the  beginning  and  at  the  end  of  crystallisation,  but  no  heat 
changes  mark  the  passage  over  gaps  of  miscibility.  These  have, 
therefore,  been  partially  explored  by  microscopic  methods. 

The  paper  is  accompanied  by  a  number  of  photomicrographs. 

R.  V.  S. 

The  Solubility  of  Iron  Carbide  in  -y-Iron.  N.  J.  Wark 
(Metallurgie,  1911,  8,  704 — 713). — The  determination  of  the  form  of 
the  curve  of  solubility  of  iron  carbide  in  y-iron  by  thermal  methods 
is  uncertain.  Better  results  are  obtained  by  heating  steels  containing 
varying  quantities  of  carbon  in  a  salt-bath  to  1100°,  cooling  to  a 
definite  temperature,  maintaining  that  temperature  constant  for  some 
time,  quenching  rapidly,  and  examining  microscopically.  Barium 
chloride  is  used  for  baths  above  1000°  and  a  mixture  of  sodium  and 
potassium  chlorides  for  lower  temperatures.  The  maximum  solubility 
of  carbon  in  solid  y-irou  is  found  to  be  1*70^;^.  Equilibrium  between 
the  solid  solution  and  the  separated  carbide  (cementite)  is  rapidly 
attained,  being  complete  after  ten  minutes  at  constant  temperature. 
The  highest  temperature  at  which  the  separation  of  cementite  occurs, 
and  the  lowest  temperature  at  which  pure  martensite  is  observed,  are 
both  determined,  the  mean  of  the  two  beiug  taken  as  the  temperature 
of  crystallisation  of  cementite  for  that  alloy.  Equilibrium  is  also 
reached  from  the  other  side  by  heating  quenched  specimens  in  a  salt- 
bath  and  again  quenching.  The  two  series  of  observations  coincide. 
The  solubility  curve  thus  obtained  lies  somewhat  above  that  determined 
by  the  thermal  method.  C.  H.  D. 

The  Removal  of  Rust  from  Iron  in  Reinforced  Concrete. 
Eduard  Donath  (Zeitscfi.  angew.  Chem.,  1911,  24,  2355 — 2356. 
Compare  Abstr.,  1911,  ii,  897). — Rohland's  view,  that  the  active  agent 
in  the  removal  of  rus-t  is  calcium  hydrogen  carbonate,  is  not  confirmed 
by  experiment.  Only  that  part  of  the  ferric  iron  which  is  in  combina- 
tion with  ferrous  oxide  is  converted  into  calcium  ferrite.      C.  H.  D. 
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The  Removal  of  Rust  from  Iron  in  Reinforced  Concrete. 
Paul  Bohland  [Zeitsch.  angew.  Chem.,  1911,  24,  2356). — Polemical 
against  Donath  {preceding  abstract),  C.  H.  D. 

Coagulation  of  Ferric  Hydroxide.  Nicola  PappadA  (Zeitsch. 
Chem.  Ind.  Kolloide,  1911,  9,  233— 239),— The  coagulation  of  ferric 
hydroxides  by  diiferent  electrolytes  has  been  examined.  The  hydroxide 
was  prepared  according  to  Graham's  dialytic  method,  and  the  con- 
centration of  the  added  electrolytes  was  varied.  The  observations 
show  that  the  coagulation  is  brought  about  by  the  anions,  and  that 
the  chlorine,  bromine,  iodine,  and  nitrate  ions  are  about  equally 
effective,  whereas  the  coagulating  power  of  the  hydroxyl  ion  is  much 
greater.  For  anions  of  different  valency,  the  efficiency  increases  with 
the  magnitude  of  the  electrical  charge.  Non-electrolytes,  even  in 
concentrated  solution,  have  no  action  on  colloidal  solutions  of  ferric 
hydroxide.  H.  M.  D, 

Cobalt-Zinc  Alloys,  F.  Ducelliez  [Bull.  Soc.  chim.,  1911,  [iv], 
9,  1017 — 1023), — A  study  of  these  alloys  has  been  made  on  the  lines 
adopted  by  Yigoroux  and  Bourbon  for  nickel-zinc  alloys  (Abstr.,  1911, 
ii,  1095),  and  a  definite  compound,  CoZn^,  has  been  isolated  and 
characterised  (compare  Lewkonja,  Abstr.,  1908,  ii,  853),  Alloys  of 
these  two  metals,  containing  more  than  81  6%  of  zinc,  are  non- 
magnetic, and  become  more  brittle  as  the  quantity  of  zinc  diminishes. 
When  powdered  and  treated  with  cold  1%  hydrochloric  acid,  the  acid 
being  frequently  renewed,  they  leave  a  residue  having  the  composition 
expressed  by  the  formula  CoZn^  ;  this  compound  may  also  be  isolated 
by  treating  the  alloys  with  dilute  nitric  acid.  It  has  D*^  7*43  (calc, 
7*11),  is  non-magnetic,  oxidises  in  the  air,  is  attacked  slightly  by 
boiling  water,  feebly  by  1%  hydrochloric  acid,  and  more  strongly  by 
1%  sulphuric  acid.  In  these  acids,  the  residue  slowly  becomes 
magnetic,  due  to  deposition  of  cobalt  from  the  solution.  The  com- 
pound also  becomes  magnetic  when  placed  in  aqueous  solution  of 
cobalt  sulphate  or  chloride,  due  to  solution  of  the  zinc,  but  not  in  a 
solution  of  cobalt  nitrate.  When  heated  to  a  red  heat,  it  burns  in 
oxygen,  air,  or  chlorine.  Alloys  containing  less  than  81*6%  of  zinc 
are  all  magnetic,  and  are  attacked  by  acids  without  leaving  any 
characteristic  residue.  The  results  of  determinations  of  the  E.M.F. 
developed  by  a  series  of  the  alloys  opposed  to  a  pole  of  zinc  in  a  solu- 
tion of  zinc  sulphate  are  plotted  in  the  original,  and  the  curve  shows 
a  break  when  the  amount  of  zinc  in  the  alloy  reaches  81%  and 
corresponds  with  the  formation  of  CoZn^. 

The  analyses  were  made  by  dissolving  the  alloy  in  nitric  acid, 
adding  excess  of  hydrochloric  acid,  evaporating  to  dryness,  re-dissolving 
in  water  containing  a  few  drops  of  hydrochloric  acid,  and  precipitating 
the  zinc  as  sulphide.  A  little  sulphuric  acid  was  added  to  the  filtrate, 
which  was  then  evaporated  to  dryness  and  the  cobalt  weighed  as 
sulphate.  T.  A.  H. 

Preparation  of  Stannic  Iodide  and  its  Solubility  in  Certain 
Organic  Solvents.  F.  Alex.  McDermott  {J.  Amer.  C/iem.  Soc., 
1911,  33,  1963 — 1965). — A  method  is  described  for  the  preparation  of 
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Rtannic  iodide  by  heating  tin  and  iodine  with  carbon  tetrachloride. 
The  suit  is  much  more  soluble  in  the  solvent  at  the  b.  p.  than  at 
the  ordinary  temperature,  and  therefore  separates  on  cooling.  Stannic 
bromide  can  be  prepared  by  adding  bromine,  dissolved  in  carbon  tetra- 
chloride, in  small  quantities  at  a  time  through  the  open  end"  of  the 
condenser  to  which  the  flask  containing  the  tin  and  carbon  tetra- 
chloride is  attached.  Sufiicient  heat  is  generated  spontaneously  to 
effect  the  reaction. 

The  following  solubilities  of  stannic  iodide  are  recorded.  In  carbon 
tettachloride  at  224°,  835  grams  per  100  c.c.  of  solution  or  5*25 
grams  per  100  grams  of  solution  ;  at  600°,  2047  grams  per  100  c.o. 
or  1250  grams  per  100  grams.  In  chloroform  at  28  0°,  12'32  grams 
per  100  c.c.  or  8'21  grams  per  100  grams.  In  benzene  at  20*2°,  1202 
grams  per  100  c.c.  or  12*65  grams  per  100  grams.  £.  G. 

Biemuthides  and  Inter- metallic  Compounds.  Alkxandeb  C. 
VouRNASOS  (/icr.,  1911,  44,  3266 — 3271).— To  prepare,  for  example, 
sodium  bismuthide,  the  author  proceeds  as  follows.  One  hundred 
grams  of  sodium,  free  from  crust,  are  added  to  an  excess  of  pure 
anhydrous  paraffin  (b.  p.  375 — 400°),  the  mixture  carefully  heated  on 
the  sand-bath  until  the  sodium  melts,  and  then  the  temperature  raised 
to  300 — 310°.  Sticks  of  pure  bismuth  (30  grams)  are  then  gradually 
immersed  in  the  paraflSn  ;  as  the  bismuth  melts,  the  drops  fall  on  to 
the  sodium  and  combine  with  it,  crystals  of  the  bismuthide  immediately 
separating.  The  heat  of  reaction  is  so  great  that  the  paraflin  is  heated 
to  the  boiling  point.  The  crystals  are  taken  out  with  a  perforated 
spoon,  washed  with  benzene  or  light  petroleum,  and,  if  necessary, 
treated  with  amyl  alcohol  or  liquid  ammonia  to  remove  any  free  alkali 
metnl ;  this  latter  process  is  seldom  necessary.  Other  compounds  are 
prepared  similarly. 

Hodiuin  bismuthide,  Na^Bi,  forms  small,  dark  grey,  crystalline 
laminte,  m.  p.  approx.  776°.  Pota$num  biamulhide,  KgBi,  forms  small, 
shining  crystals.  The.se  bismuthides  are  readily  oxidised  on  exposure 
to  the  air,  and  are  decomposed  by  moisture.  The  compounds  NajPb 
(m.  p.  405°)  and  NajSn  (m.  p.  477°)  were  also  obtained. 

When  potassium  bi.smuthide  is  heated  at  380 — 400°  in  a  current  of 
dry  h\drcgen,  gas  is  absorbed,  producing  a  pyrophoric  substance.  On 
further  heating  to  700°,  potassium  vaporises  away,  and  a  grey, 
auioi  plious  powder  is  left  containing  hydrogen  and  bismuth,  approxi- 
nia'ely  in  the  proportions  corresponding  with  the  compound  BiHj. 
This  substance  is  being  further  investigated.  T.  S.  P. 

A  New  Element,  Probably  of  the  Platinum  Group.  Andrew 
GoKDON  French  {Chem.  News,  1911,  104,  283). — The  new  element, 
to  which  the  name  canadium  is  given,  was  discovered  by  the  author 
in  the  dyke  rocks  in  the  Nelson  district  of  British  Columbia,  running 
in  quantities  from  a  few  penny-weights  up  to  three  ounces  to  the  ton. 
It  occurs  pure  in  semi-crystalline  grains,  and  in  short  rods  about  half 
a  millimetre  in  length  by  one-tenth  of  a  millimetre  in  thickness.  It 
is  also  found  in  metallic  particles  in  the  form  of  scales  in  platinum- 
bearing  ores.     These  particles,  which  have  a  bluish-white  colour,  con- 
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tain  the  metal  alloyed  with  a  volatile  substance  which  maybe  osmium, 
as  it  is  dispelled  by  the  blowpipe  flame,  leaving  a  brilliant  bead  of 
canadium,  which  is  white. 

It  is  not  platinum,  ruthenium,  palladium,  or  osmium.  It  is  much 
softer  than  these,  and  is  quite  easily  melted  by  the  blowpipe. 

The  new  metal  does  not  become  tarnished  by  lengthened  exposure 
to  moisture,  and  it  is  not  oxidised  by  continued  heating  in  the  blow- 
pipe oxidising  flame.  It  is  soluble  in  nitric  and  hydrochloric  acids, 
and  in  aqua  regia  without  residue,  and  its  solution  in  nitric  acid 
yields  no  precipitate  with  sodium  chloride  solution.  It  is  not 
blackened  by  lengthened  exposure  to  moist  hydrogen  sulphide  or  to 
alkali  sulphides,  nor  is  it  blackened  by  iodine ;  its  nitrate  solution  is 
not  precipitated  by  potassium  iodide.  Its  melting  point  is  somewhat 
lower  than  that  of  fine  gold  and  silver,  and  very  much  lowei'  than 
that  of  palladium.  It  is  electro-negative  to  silver  in  dilute  acid 
solution.  T.  S.  P. 


Mineralogical    Chemistry. 


Determination  of  the  Density  of  Minerals  by  means  of 
Rohrbach's  Solution  of  Standard  Refractive  Index.  H.  E. 
Merwin  (ilmer.  J.  AS'ci,  1911,  [iv],  32,  425— 428).— The  density  of 
mineral  grains  may  be  determined  by  measuring  the  refractive  index 
of  a  heavy  liquid  in  which  they  remain  suspended.  The  liquid,  with 
the  suspended  grains,  is  contained  in  the  small  glass  cell  of  a  refracto- 
meter.  A  table  is  given  showing  the  variation  of  the  refractive  index 
with  the  density  for  Rohrbach's  solution  (barium-mercuric  iodide)  at 
20°,  ranging  from  D  3449  and  n  17686  to  D  2-067  and  n  1-5148. 

L.  J.  S. 

Quartz  and  Pluorite  as  Standards  of  Density  and 
Refractive  Index.  H.  E.  Merwin  {Amer.  J.  Sci.,  1911,  [iv],  32, 
429 — 432). — The  use  of  these  minerals  as  standards  for  checking  the 
accuracy  and  adjustment  of  instruments  is  recommended,  since  for 
material  from  d liferent  localities  the  constants  named  vary  but 
slightly.  Clear,  colourless  quartz,  in  twelve  specimens  from  various 
localities,  was  found  to  have  T)f  2*6495  ±  00010  and  (in  five 
specimens)  wq  1*54425  ±  0-00005.  Clear,  pale-coloured  fluorite  from 
different  localities  has  Df  3-180  ±  0-001  and  Wd*1-4338  ±  <0-0001. 

L.  J.  S. 

Lignite.  II.  Volatile  Constituents.  George  B.  Frankforter 
and  Andrew  P.  Peterson  {J.  Amer.  Chem.  Soc,  1911,  33,  1954 — 1963). 
— Analyses  have  been  made  of  samples  of  lignite  from  North 
Dakota,  Canada,  and  Alaska.  It  has  been  shown  by  Frankforter 
(/.  Amer.  Chem.  Soc,  1907,  29,  1488)  that  the  lignites  vary  widely 
in  the  amount    of    moisture  they    contain,   samples   from  the  South 
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containing  more  than  those  from  more  northern  districts.  It  has 
been  found  that  the  total  amount  of  volatile  constituents  is  greater 
in  the  latter.  The  composition  of  the  volatile  constituents  varies  to 
some  extent,  but  not  in  any  regular  order.  The  amount  of  carbon 
monoxide  is  nearly  constant,  and  that  of  methane  shows  but  little 
variation.  The  quantity  of  hydrogen,  however,  is  greater  the 
further  north  the  locality  from  which  the  lignite  is  obtained. 

E.G. 

Some  Minerals  from  Beaver  County,  Utah.  B.  S.  Butler 
and  Waldemar  T.  Schaller  {Amer.  J.  Sci.,  1911,  [iv],  32,  418—424). 
— In  the  Horn  Sil^'er  mine,  near  Frisco,  the  sulphide  ores  of  lead,  zinc, 
copper,  silver,  and  iron  give  place  in  the  upper  levels  to  a  large  variety 
of  secondary  minerals  consisting  of  oxides,  sulphates,  carbonates, 
chlorides,  and  silicates  of  the  same  metals.  Bsaverits,  described  as 
a  new  species,  is  one  of  these  secondary  minerals,  being  a  hydrous 
sulphate  of  copper,  lead,  and  ferric  iron.  It  occurs  in  some  quantity 
as  canary-yellow,  earthy  and  friable  masses,  intermixed  with  other 
secondary  lead  and  copper  minerals.  Under  the  microscope,  it  is  seen 
to  be  minutely  crystallised  in  hexagonal  plates.  Anal.  I  agrees  with 
the  formula  CuO,PbO,(Fe,Al)jO,,2SOj,4H,0.  None  of  the  water  is 
expelled  below  250° : 


Fe,0,. 

AUO,. 

PbO. 

CaO. 

ZnO.  (K,N»),0.   80,. 

HaO. 

Inaol. 

Total. 

I.     17-28 

864 

29-44 

9-70 

—          —         21-32 

9  02 

10-05 

100-46 

II.     4211 

— 

18-82 

— 

0-80        0-18       27-69 

9-16 

2-64 

100-26 

Plumbojarosite  (Abstr.,  1910,  ii,  966)  occurs  abundantly,  together 
with  jarosite  and  alunite,  in  the  same  mine,  and  it  has  also  been 
observed  in  several  other  mines  iu  Beaver  Co.  It  forms  dark  brown, 
micaceous  masses,  and  under  the  microscope  shows  golden-yellow, 
hexagonal  plates,  which  are  optically  uniaxial  and  negative  ;  D  3-60, 
Anal.  II  agrees  with  the  usual  formula  PbO,3Fe,0,,4S03,6H20.  The 
associated  jarosite  and  pi uml)0 jarosite  can  only  be  distinguished  by 
chemical  tests. 

The  rare  mineral  corkite,  a  hydrous  phosphate  and  sulphate  of  lead 
and  ferric  iron  [differing  from  beudantite  in  containing  phosphate  in 
place  of  arsenate],  was  found  in  two  mines  as  a  light  yellowish-green, 
earthy  and  friable  material,  which  under  the  microscope  shows  minute 
crystals.  It  is  readily  soluble  in  hot  hydrochloric  acid,  and  contains 
a  trace  of  copper,  but  no  arsenic. 

Wurtzite  (hexagonal  zinc  sulphide)  occurs  in  considerable  abundance 
in  the  Horn  Silver  mine,  and  when  struck  with  a  pick  it 
phosphoresces ;  crystals  are  described.  L.  J.  S. 

thortveitite,  a  New  Mineral.  J.  Schetelig  [Cmtr.  Min.,  1911, 
721 — 726). — This  new  mineral,  remarkable  in  containing  scandium 
as  an  essential  constituent,  occurs  together  with  euxenite,  monazite, 
beryl,  etc.,  in  pegmatite,  near  Iveland,  in  Saetersdalen,  Norway,  It 
forms  radiating  groups  of  large,  prismatic  crystals  (up  to  25  cm.  in 
length  and  4  cm.  in  thickness)  somewhat  resembling  epidote  in 
appearance.       The     crystals     are     orthorhombic     with     a  :  b  :  e   = 
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0-7456  : 1  :  1*4912,  and  are  always  twinned  on  the  prism  (110),  this 
being  also  a  direction  of  good  cleavage.  The  mineral  is  transparent  to 
translucent,  with  a  greyish-green  colour  and  bright  vitreous  to 
adamantine  lustre.  It  is  extremely  brittle,  and  the  crystals  are  much 
tissured  ;  H  =  6^ ;  D  3'57.  It  is  fusible  only  with  difficulty,  and  is 
partly  decomposed  by  hot  concentrated  sulphuric  acid.  Partial  and 
preliminary  analyses  gave:  SiOg,  42*86;  Rg^'Os*  5767  (including 
about  3%  FegOg);  CaO,MgO,  traces;  loss  on  ignition,  0*44  =  100*97. 
The  oxides  R2'"^3  ^^'^^  ^^^-  ^^-  157*1,  aod  consist  mainly  of  scandia 
(about  37%  ScgOg),  with  yttria,  dysprosia,  and  erbia  (about  17%),  but 
no  cerium  earths.  The  mineral  is  essentially  a  scandium  silicate, 
(Sc,Y)203, 28102-  L.  J.  S. 

Minerals  from  the  Deposits  of  Tiriolo  (Oatanzaro).  U. 
Panichi  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  518 — 523). — A  pink, 
fibrous  zeolite  has  the  composition  of  mesolite  (I).  Brandisite  (II) 
is  found  as  white,  lamellar  masses,  almost  without  action  on  polarised 
light.  Crystals  of  fassaite  are  found,  and  have  been  characterised  by 
crystallographic  measurements.  These  minerals  are  associated  with 
caicite,  spinel,  idiocrase,  and  garnet : 

SiOa.      AlaO,.    FejOg.     CaO.    MgO. 
I.       45*08       24*86        —        8*76        — 
II.       22-83       43-20       5*38       2*53     21*78        —  — 

C.  H.  D. 


NagO. 

H^G. 

Loss. 

Total. 

6-02 

14-25 

— . 

98-97 

— 

— 

3-29 

99*01 

Physiological    Chemistry. 


The  Influence  of  Moderate  Changes  of  Temperature  of 
the  Surrounding  Atmosphere  on  the  Respiratory  Exchanges 
of  Infants.  Arthur  Schlossmann  and  Hans  Murschhauser 
{Biochem.  Zeitsch.,  1911,  37,  1 — 22). — The  methods  of  investigation 
employed  were  the  same  as  those  used  in  the  earlier  experiments  of 
the  authors.  It  was  found  that  moderate  changes  of  temperature 
exert  practically  no  influence  on  the  respiratory  exchanges.  Even  in 
earliest  years,  man  is  capable  of  regulating  the  temperature  of  the 
body,  so  as  to  be  more  or  less  independent  of  the  changes  in  the 
surrounding  atmosphere.  S.  B.  S. 

The  Influence  of  Crying  on  the  Respiratory  Exchanges  of 
Infants.  Arthur  Schlossmann  and  Hans  Murschhauser  {Bioc/iem. 
Zeitsch.,  1911,  37,  23 — 29). — The  respiratory  exchanges  of  infants  in 
a  calorimeter  during  periods  of  rest  and  crying  were  investigated. 
It  was  found  that  the  consumption  of  oxygen  increased  44%,  and  the 
production  of  carbon  dioxide  increased  59*4%,during  a  period  of  crying 
as  compared  with  the  period  of  rest,  in  the  case  of  the  infant  which 
^fis  used  as  the  subject  of  investigation.  S.  B.  S. 
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The  Temperature-coefflcient  of  the  Rate  of  Reproduction 
of  ParamcBcium  Aurelia.  Lorande  Loss  Woodrukf  nnd  Gkokoe 
Alfred  Baitsell  (Amer.  J.  Phytiol.,  1911,  29,  147 — 155). — The 
optimum  temperature  for  the  culture  of  F<iramoeciuvi  aurelia  is  between 
24°  and  28*5°.  Continued  pubjection  to  temperatures  below  21-5°  and 
over  31  "S^  is  sooner  or  later  fatal.  The  temperature-coefficient  of  the 
average  rate  of  reproduction  is  approximately  2 '7,  and  tlierefore  the 
rate  of  cell-division  is  influenced  by  temperature  at  a  velocity  similar 
to  that  for  a  chemical  reaction.  VV.  D.  H. 

The  EflFect  of  Organ  Extracts  on  Blood-pressure.  Joseph  L. 
Miller  and  E.  iM.  Miller  {J.  Physiol.,  1911,  43,  242--246).— In- 
travenous injection  in  dogs  of  saline  extracts  of  pirathyroid,  thymu.s, 
cerebrum,  cerebellum,  spinal  cord,  liver,  kidney,  pancreas,  prostate, 
ovary,  and  testis  always  lowers  arterial  blood-pressure  without  affect- 
ing the  heart.  Saline  extracts  of  spleen  always  produced  a  rise,  usually 
followed  by  a  fall  in  pressure.  Aqueous  extracts  of  spleen  always 
produced  a  fall  of  pressure.  Alcoholic  extracts  redisaolved  in  normal 
saline  solution  were  without  effect  in  the  case  of  the  liver,  kidney, 
pancreas,  spleen,  parathyroid,  thyroid,  thymus,  prostate,  ovary, 
testis,  and  anterior  lobe  of  the  pituitary  body.  Alcoholic  extracts  of 
nervous  tissue  contained  a  depressor  substance.  Prolonged  heating 
destroyed  the  depressor  substance  in  brain  and  anterior  lobe  of  the 
pituitary,  but  did  not  miterially  affect  that  in  the  posterior  lobe. 

W.  D.  H. 

Inter-relation  of  the  Ammonia  and  Carbon  Dioxide  of  the 
Blood.  Ralph  Hopkins  and  W.  Denis  (/.  Biol.  Chem.,  1911,  10, 
407 — 415). — Asphyxiation  of  unfed  animals  by  increasing  the  carbon 
dioxide  of  the  blood  causes  a  decrease  in  the  ammonia  present  in  that 
fluid.  Artificial  respiration  of  unfed  dogs  causing  a  decrease  of  the 
carbon  dioxide  leads  to  an  increase  of  ammonia  ;  inhalation  of  oxygen 
has  the  same  effect.  Curare  slightly  increases  the  ammonia  in  unfed 
dogs  ;  low  blood-pressure  decreases  oxidation,  and  so  decreases  the 
ammonia  of  the  blood  in  unfed  dogs.  Asphyxiation  of  dogs  in  full 
digestion  increases  the  ammonia  in  the  blood.  W.  D.  H. 

The  Distribution  of  Reducing  Substances  in  Mammalian 
Blood.  Leonob  Michaelis  and  Peter  Rona  {/Jioc/iein.  Zeitsch., 
1911,  37,  47 — 49). — The  authors  reply  to  the  criticisms  of  Lyttkens 
and  Saudgren  (Abstr.,  191 1,  ii,  994),  maintaining  their  previous  results 
as  to  the  distribution  of  sugar  between  the  serum  and  corpuscles,  and 
quote  similar  results  by  other  authors  in  support.  S.  B.  S, 

Viscometric  and  Cryoscopic  Changes  in  the  Blood 
Produced  by  Antipyrin,  Phenacetin,  and  Antifebrin.  Guido 
M.  PicciNiNi  (Chem.  Zentr.,  1911,  ii,  1468  ;  from  Arch  /arm.  sperim., 
12,  193 — 209). — All  three  drugs  given  in  doses  of  2 — 5  grams  in 
dogs  increa.se  the  viscosity,  and  the  lowering  of  the  freezing  point 
of  the  serum.  This  is  attributed  to  changes  in  the  serum  proteins. 
The  cryoscopic  change  may  be  related  to  an  increase  of   alkalinity 
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which  occurs.  Antifebrin  and  phenacetin  act  in  the  same  way  on  the 
defibrinated  blood,  probably  because  they  are  hsemolytic.  Anti  pyrin, 
on  the  other  hand,  diminishes  the  viscosity  of  defibrinated  blood  ;  this 
is  attributed  to  changes  in  the  corpuscles  which  leads  to  increase  of 
oxygen  and  alkali.  W.  D.  H. 

The  Removal  of  the  Blood -pigment  from  Corpuscles  Under 
the  Influence  of  Carbon  Monoxide.  F.  Bubanovic  {Biochem. 
Zeitsch.,  1911,  37,  139 — 141). — Blood  treated  with  coal-gas  lost 
pigment  when  treated  with  060%  sodium  chloride,  whereas  the  con- 
trol normal  blood  lost  pigment  in  0*65%  saline.  In  the  latter  case  the 
degree  of  hoemolysis  was  greater.  A  weaker  saline  solution  than 
required  by  the  normal  was  also  necessary  to  cause  the  exit  of  the 
pigment  when  the  blood  had  been  treated  only  with  air.  In  both 
cases  the  result  is  ascribed  to  the  expulsion  of  carbon  dioxide  from 
haemoglobin,  which  is  then  more  readily  able  to  take  up  water. 

S.  B.  S. 

The  Changes  in  the  Blood-clotting  Produced  by  Loss  of 
Blood  in  an  Animal.  Heineich  Stromberg  {Biochem.  Zeitsch., 
1911,  37,  218 — 237). — Numerous  experiments  were  carried  out  on 
the  time  required  for  the  blood  to  clot,  which  had  been  withdrawn 
from  animals  (rabbits)  after  successive  losses  of  definite  quantities  of 
blood.  Although  the  blood  was  found,  as  a  rule,  to  clot  more  rapidly 
after  loss  of  blood  by  the  animal,  no  definite  relationships  between  the 
clotting  time  and  the  loss  of  blood  could  be  discovered.  The  results 
obtained  were,  generally,  irregular.  S.  B.  S. 

The  Methods  of  Investigation  and  Characters  of  the 
Blood-clotting  Process.  Heinrich  Stromberg  {Biochem.  Zeitsch., 
1911,  37,  177— 217).— Wohlgemuth's  method  of  estimating  the  fibrin 
ferment,  which  consists  in  determining  the  maximum  amount  of 
dilution  in  which  it  is  just  possible  to  coagulate  a  definite  fibrinogen 
solution  within  twenty-four  hours  at  0°,  was  subjected  to  a  critical 
examination,  and  the  results  were  compared  with  those  obtained  in  a 
parallel  investigation,  in  which  the  time  durations  were  determined 
in  which  varying  dilutions  of  the  ferment  solution  produced  clotting. 
The  conclusion  was  drawn  that  Wohlgemuth's  method  does  not  give  a 
real  quantitative  estimation  of  the  amount  of  fibrin  ferment  in  blood. 
It  was  found  that,  as  a  rule,  those  sera  which  in  undiluted  form 
produced  a  clot  in  the  shortest  interval  gave  the  largest  values  for  the 
quantities  of  fibrin  ferment  by  Wohlgemuth's  method.  This  was, 
however,  by  no  means  always  the  case,  and  considerable  caution  must 
be  used  in  drawing  conclusions  as  to  the  amount  of  thrombin  present 
when  both  the  Wohlgemuth  and  the  time  methods  are  employed  in 
investigations.  It  would  seem  advisable  to  generally  enjploy  both 
methods,  but  in  the  present  state  of  knowledge  no  very  definite 
conclusions  can  be  drawn  from  either.  Numerous  experiments  were 
also  carried  out  on  the  quantitative  relationship  between  the  fibrinogen 
and  the  thrombin,  and  the  relative  quantities  necessary  to  produce 
a  complete  clot.     It  was  found  that,  for  this  purpose,  there  is  a  definite 
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quantitative  relationship  between  the  interacting  substances,  a  fact 
which  is  not  in  accord  with  the  conception  of  the  ferment-like  character 
of  the  thrombin.  In  this  respect  the  author's  conclusions  are  in  accord 
with  those  of  Arthus.  S.  B.  8. 

Intravenous  Injection  of  Thrombin.  Daniel  Davis  {Atner. 
J.  Phy$iol.,  1911,  29,  160 — 164). — In  four  experiments  on  two  dogs, 
one  rabbit,  and  one  cat,  the  injection  of  thrombin  into  the  circulation 
within  the  limits  of  20  to  36  mg.  per  kilo,  of  anim  il  did  not  cause 
intravascular  coagulation ;  in  fact,  the  coagulation  time  of  the  shed 
blood  was  slightly  lengthened  ;  the  effect  soon  passed  off.  The  injec- 
tion of  thrombin  no  doubt  excites  the  rapid  formation  of  antithrombin, 
the  agent  which  normally  prevents  intravascular  clotting. 

W.  D.  H. 

Preparation  of  Thromboplastic  Extracts  (Thromboplastin) 
from  Tissues.  H.  L.  Cecil  {Amer.  J.  Physiol.,  1911,  29,  156—159). 
— Aqueous  or  saline  extracts  of  many  tissues  accelerate  blood  coagula- 
tion ;  such  extracts  (thromboplastic)  are  best  tested  with  "  peptone  " 
plasma.  Witte's  peptone  was  often  found  to  be  ineffective  for  the 
purpose  of  obtaining  peptone  plasma.  This  is  intelligible  if  Pick  and 
Spire's  view  is  accepted,  that  the  agent  in  Witte's  peptone  is  not 
peptone  or  proteose,  but  the  unknown  substance  peptozym.  Instead 
of  Witte's  peptone,  a  crude  preparation  of  peptozym  which  worked 
excellently  was  prepared  by  digesting  fibrin  with  0*4%  hydrochloric 
acid  at  38°  for  several  days.  The  solution  was  boiled,  filtered,  and 
evaporated  to  dryness  ;  the  residue  was  powdered,  dissolved  in  boiling 
water,  neutralised  with  sodium  carbonate,  filtered,  and  again  evaporated 
to  dryness  on  a  water-bath.  The  residue  thus  obtained  was  used  for 
injection  ;  it  was  dissolved  by  boiling  in  physiological  saline  solution  ; 
the  solution  was  filtered  before  injection,  and  used  in  tiie  proportion 
03  gram  per  kilo.  The  plasma  obtained  was  clotted  by  extracts  of 
muscle,  liver,  lung,  spleen,  thymus,  lymph  gl  tnd,  and  salivary  glands. 
Extracts  from  pancreas  and  intestine  were  inactive.  Glycerol  was 
found  to  be  an  excellent  vehicle  for  dissolving  out  the  thromboplastic 
substance ;  such  extracts  keep  well.  W.  D.  H. 

The  Role  of  Antithrombin  and  Thromboplastin  in  the 
Coagnlation  of  Blood.  William  H.  Howell  {Ayne^-.  J.  Physiol., 
1911,  29,  187 — 209). — By  the  use  of  solutionn  of  pure  fibrinogen 
and  thrombin  it  is  shown  that  an  antithrombin  is  present  in  normal 
mammalian  plasma,  in  birdn'  plasma,  and  in  "  peptone  "  plasma.  This 
is  neutralised  by  thromboplastin.  Circulating  blood  contains  all  the 
necessary  fibrin  factors,  fibrinogen,  prothrombin,  and  calcium.  These 
substances  are  prevented  from  reacting,  and  the  blood  remains  fluid 
because  antithrombin  is  also  present,  which  prevents  the  calcium  from 
activating  prothrombin  to  thrombin.  In  shed  blood,  the  restraining 
effect  of  antithrombin  by  thromboplastin  is  furnished  by  the  tissue 
elements.  In  mammalian  blood  this  is  derived  in  the  first  place  from  the 
elements  of  the  blood  itself  (blood-platelets).  In  the  lower  vertebrates 
the  supply  of  thromboplastin  comes  from  the  external  tissues. 

W.  D.  H. 
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Reaction  of  the  Blood-serum  of  Some  Mammals  Studied 
by  the  Blectrom.etric  Method.  G.  Quagliabiello  (Atti  E.  Accad. 
Lincei,  1911,  [v],  20,  ii,  418—420.  Compare  Abstr.,  1911,  ii,  1114; 
Michaelis  and  E,ona,  Abstr.,  1909,  ii,  680). — The  values  obtained  for 
the  concentrations  of  hydrogen  and  hydroxyl  ions  in  the  blood-serum  of 
the  dog  and  rabbit  are  in  agreement  with  those  of  previous  in- 
vestigators. The  blood-serum  of  the  fowl  has  Ch'  0-214  x  10"'^, 
CoH'  2*98  X  10"''^.  In  the  case  of  human  blood-serum,  Ch-  varied  from 
0-096— 0-171x10-7,  CoH'  from  3-41- 6*72  x  10-7.  This  degree  of 
alkalinity  is  somewhat  higher  than  that  found  by  most  other  authors. 

K.  V.  S. 

A  New  Viscometer  and  Its  Application  to  Viscosity 
Measurement  of  Blood  and  Serum.  Geokge  F.  White  {Biochem. 
Zeitsch.,  1911,  37,  482 — 489). — The  apparatus,  which  is  figured,  is  a 
modification  of  the  viscometer  of  Thorpe  and  Hodger,  and  is  provided 
with  a  valve,  by  means  of  which  the  volume  of  the  liquid  which  is  to 
pass  through  the  capillary  tube  is  kept  constant.  Dog-fish  blood  at  0° 
was  found  to  be  3-896  times  as  viscous  as  water  at  the  same  temperature. 
Between  30°  and  52°  the  time  of  passage  of  the  blood  through  the 
capillary  was  found  to  be  a  linear  function  of  the  temperature.  Above 
this  point,  there  is  a  fall  in  the  curve,  owing  to  separation  of  the 
fibrinogen,  which  had  been  kept  in  solution  by  the  blood  salts.  The 
rate  of  coagulation  can  be  measured  by  viscosity  determinations  at 
different  temperatures.  S.  B.  S. 

Relation  of  the  Pancreas  to  the  Serum  and  Lymph 
Diastases.  L.  K.  Gould  and  Anton  J.  Carlson  {Amer.  J.  Physiol., 
1911,  29,  165 — 181). — Ligature  of  both  pancreatic  ducts  and  of  all 
the  pancreatic  tissue  along  the  duodenum  in  dogs  causes  a  great  rise 
of  diastatic  power  in  the  blood-serum  within  twenty-four  hours.  This 
is  probably  due  to  absorption  of  amylopsin  from  the  gland ;  the 
condition  returns  to  normal,  and  then  occurs  a  second  rise  ;  later,  there 
may  be  a  third  rise.  A  considerable  atrophy  of  the  pancreas  is  not 
followed  by  a  corresponding  decrease  in  the  diastatic  power  of  the 
serum,  but  a  marked  decrease  follows  removal  of  the  atrophied 
pancreas.  Almost  complete  removal  of  the  pancreas  in  pigs  does  not 
cause  a  decline  in  the  diastatic  power  of  the  serum  until  a  considerable 
time  after  the  operation  j  in  dogs  the  decline  is  usually  rapid,  but  it 
may  be  delayed  for  eight  days.  In  pigs,  the  depression  when  it  does 
appear  is  slight.  Serous  exudations  rich  in  leucocytes,  obtained  by 
the  injection  of  aleuronat  into  the  pleural  cavity,  have  much  less 
diastatic  power  than  the  serum.  The  pancreas  or  leucocytes  are, 
therefore,  not  the  main  seat  of  the  production  of  the  blood  diastases. 
The  pancreas  probably  acts  indirectly  by  its  internal  secretion  ;  the 
decrease  in  diastatic  power  that  follows  extirpation  of  that  organ  is 
regarded  as  due  to  a  depression  of  all  the  tissue  cells,  particularly  the 
Lver  cells,  which  results  in  the  decreased  output  of  diastase  into  the 
)dy  fluids.  W.  D.  H. 

The  Role  of  the  Kidneys  in  the  Regulation  of  the  Con- 
centration of  the  Serum  Diastases.  J.  van  de  Erve  {Amer.  J. 
Physiol.,  1911,  29,  182— 186).— In  dogs  ligature  of  the  renal  arteries 
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produces  no  change  in  the  serum  diastase.  Diuresis  caused  by  cutting 
the  renal  nerves  has  also  no  effect  ;  bat  if  the  diuresis  is  due  to 
ingestion  of  excess  of  salt  solution,  the  dilution  of  the  blood  so 
produced  is  accompanied  by  a  diminution  of  the  diastatic  power  of  the 
serum.  The  polyuria  which  follows  complete  extirpation  of  the 
pancreas  is  therefore  not  an  important  factor  in  the  great  diminution 
of  this  power  which  is  observed  after  the  operation.  W.  D.  H. 


Physiology  of  Lymph.  XVIII.  The  Relation  of  the 
Pancreas  to  the  Lipase  of  the  Blood  and  the  Lymphs.  C.  L. 
VON  Hess  (/.  Biol.  Chevi.,  1911,  10,  381— 398).— Extirpation  of  the 
pancreas  in  dogs  does  not  alter  the  concentration  of  lipase  in  the 
serum  ;  in  rabbits  there  may  be  a  temporary  fall.  The  same  negative 
results  in  dogs  follow  ligature  of  the  pancreatic  ducts.  Partial 
atrophy  of  the  pancreas  in  dogs,  and  almost  complete  atrophy  in 
rabbits,  produces  no  change  in  sero-lipase.  Ligature  of  the  renal 
arteries  in  dogs  may  sometimes  cause  a  fall  in  the  amount  of  sero- 
lipase  ;  this  result  is  independent  of  pancreatic  leeions.  Bile  salts  do 
not  activate  sero-lipase.     Ether  anaesthesia  has  no  effect. 

Aleuron&t  injected  into  the  pleural  cavity  gives  a  serous  exudation 
teeming  with  leucocytes,  with  a  smaller  lipolytic  power  thm  the 
serum.  Hyper  and  hypo-thyroidism  has  no  effect.  The  pancreas  and 
thyroid  are  thus  not  the  main  sources  of  the  lipase  of  the  serum. 

VV.  D.  H. 


Comparative  Proteolysis  Experiments  with  Trypsin. 
Geoboe  F.  White  and  William  Crozieb  {J.  Amer.  Chem.  Soc.,  1911, 
33,  2042— 2048).— The  work  hitherto  done  on  the  artificial  digestion 
of  proteins  with  reference  to  their  relative  food  value  is  of  limited 
importance,  as  the  extent  to  which  the  soluble  products  had  been 
hydrolysed  was  not  ascertained. 

van  iSlyke  (Abstr.,  1911,  ii,  779)  has  devised  a  method  for  estimating 
the  amino-uitrogen  in  proteins  and  their  hydrolytic  products,  and  this 
has  now  been  applied  to  a  study  of  the  comparative  digestibility  by 
trypsin  of  boiled  beef,  cod,  and  dog-fish. 

The  time  of  digestion,  the  soluble  and  insoluble  nitrogen,  and  the 
amino-nitrogen  before  and  after  complete  hydrolysis  with  hydrochloric 
acid  are  stated  in  tabular  form.  Cod  ia  the  most  readily  converted 
into  the  soluble  form,  and  its  soluble  proteins  are  shown  to  be  more 
easily  hydrolysed  than  those  of  beef  or  dog-fish,  as  they  yield  more 
amino-nitrogen.  Beef  is  the  least  easily  soluble,  but  the  hydrolysis  of 
its  soluble  proteins  lies  between  that  of  the  cod  and  the  dog-fioh.  The 
results  agree  with  those  of  the  metabolism  experiments  of  van  Slyke 
and  White  (Abstr.,  1911,  ii,  623),  in  which  dogs  were  fed  with  beef 
and  cod,  and  indicate  that  dog-fish  would  be  digested  slowly  in  tk|| 
organism  and  would  be  more  capable  of  maintaining  nitrogenous 
equilibrium  than  either  beef  or  cod.  The  flesh  of  the  dog  fish  contains 
0*84%  of  carbamide  (compare  van  Slyke  and  White,  Abstr.,  1911,  ii, 
624).     Dog-fish  is  recommended  as  a  valuable  food.  E.  G. 
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The  Nature  of  the  Repair  Processes  in  Protein  Metabolism. 
E.  V.  McCoLLUM  (Amer.  J.  Physiol,  1911,  29,  215— 237).— Michaud 
states  that  when  a  starving  dog  is  fed  on  dog's  flesh  in  amount  equiva- 
lent to  its  daily  loss  of  nitrogen,  the  whole  of  the  protein  so  given  is 
used  for  repair  purposes.  In  the  present  experiments  pigs  were  used. 
They  were  fed  on  different  vegetable  proteins  in  quantity  equivalent 
to  the  lowest  possible  level  of  protein  metabolism  ;  the  results  do  not 
indicate  as  wide  differences  in  the  nutritive  values  of  the  proteins  of 
wheat,  oat,  and  maize  as  would  be  expected  from  the  known  chemical 
differences  between  these  proteins.  Zein  and  gelatin  are,  for  instance, 
"  incomplete  proteins."  But  the  pig  can  utilise  the  nitrogen  of  zein 
very  efficiently  for  the  repair  of  losses  due  to  endogenous  metabolism  ; 
about  80%  was  so  used.  The  figure  for  gelatin  was  50 — 60%;  but 
there  was  no  evidence  of  the  formation  of  additional  body  tissue.  On 
the  other  hand,  feeding  with  casein  as  the  only  protein  given,  resulted 
in  increases  of  the  body  protein  of  20 — 25%.  Repair  processes  are  of 
a  different  character  from  those  of  growth  ;  probably  in  cell  kata- 
bolism  and  repair,  the  processes  do  not  involve  the  destruction  and 
re-synthesis  of  an  entire  protein  molecule.  W.  D.  H. 

Studies  in  Nutrition.  III.  The  Utilisation  of  the  Proteins 
of  Corci.  Lafayette  B.  Mendel  and  Morris  S.  Fine  (</.  Biol. 
Chem.,  1^11,10,  345—352.  Compare  Abstr.,  1911,  ii,  1109).— The 
proteins  of  maize  (usually  called  corn  in  America)  partly  purified 
were  somewhat  less  thoroughly  utilised  than  meat.  The  small  differ- 
ence may  in  great  part  be  attributed  to  cell  residues  remaining  in  the 
preparation  employed.  W.  D.  H. 

Biological  Importance  of  Caseinogen  Phosphorus  for  the 
Growing  Organism.  Alexander  Lipschutz  iPfliiger's  Archiv,  1911, 
143,  99 — 108). — According  to  Bayliss  and  Plimmer,  the  phosphorus 
of  caseinogen  is  converted  into  inorganic  phosphate  before  absorption. 
This  opens  up  the  question  whether  feeding  on  the  milk  proteins  has 
from  the  phosphorus  point  of  view  any  special  advantage  in  growth. 
The  experiments  recorded  are  not  regarded  as  absolutely  conclusive, 
but  so  tar  as  they  go  they  show  that  in  phosphorus  metabolism  the 
inorganic  phosphates  are  equally  beneficial ;  and  if  organic  phosphor- 
ised  materials  are  given,  the  phosphorus  enters  the  blood-stream  as 
inorganic  phosphate.  W.  D.  H. 

Physiology  of  Phosphorus  Hunger  in  Growth.  Alexander 
Lipschutz  {PJlugers  Archiv,  1911,  143,  91 — 98). — Liebig's  law  of 
minimums  does  not  hold  in  animal  life  for  iron  or  calcium  ;  on  diets 
poor  in  these  substances  growth  continues.  It  is  now  shown  that  this 
is  true  also  for  phosphorus ;  bony  growths  show  certain  changes,  but 
the  total  increase  in  the  weight  of  growing  animals  is  equally  great  on 
diets  poor  in  phosphorus  as  on  those  rich  in  that  element.  The 
meaning  and  possible  explanations  of  the  observed  data  are  discussed. 

W.  D.  H. 

The  Physiological  Utilisation  of  the  Phosphorus  Compounds 
in  Fodders  by  Ruminants.  Gustav  Fingerling  {Biocliem.  Zeitsch., 
1911,  37,  266 — 271). — When   various  phosphorus  compounds  (phytin, 
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lecithin,  nucleia,  sodium  nucleate,  and  inorganic  phosphorus  com- 
pounds) were  added  to  cerUiin  phosphorus  poor  diets  and  fed  to  lambs 
and  goats  in  milk,  the  phosphorus  was  not  utilised  to  much  more  than 
the  extent  of  50%,  whereas  in  other  diets,  including  oats,  sesame  oil, 
and  linseed  oil  cakes,  the  phosphorus  was  utilised  to  the  extent  of  90%. 
Furthermore,  in  a  certain  grass,  the  phosphorus  compounds  were 
utilised  to  the  extent  of  91%,  whereas  in  the  hay  made  from  the  same 
grass,  they  were  only  utilised  to  the  extent  of  53*4%.  The  author 
draws  the  conclusion  that  the  di£ferences  are  due  to  the  differences  in 
the  physical  characters  of  the  fodders,  the  cell-walls  of  the  food 
material  being  in  certain  cases  relatively  indift'usible  to  the  phosphorus 
compounds,  which  are  therefore  prevented  from  being  resorbed. 

8.  B.  S. 

The  Protective  Action  of  the  Bran  of  Padi  in  a  Diet  of 
White  Rice.  L.  Br^audat  {J.  Phami.  Chim.,  1911,  [vii],  4, 
447 — 451). — Polyneuritis  of  fowls,  which  is  produced  by  an  exclusive 
diet  of  white  rice,  is  prevented  if  the  diet  contains  25 — 30%  of  rice 
bran.  This  protective  action  is  not  due  to  the  glutinous  matter,  fatty 
matter,  carbohydrates,  or  inorgsinio  salts  of  the  bran,  since  these  sub- 
stances extracted  from  bran  had  no  protective  action  either  singly 
or  together. 

The  protective  constituent  may  be  extracted  from  the  bran  by  water. 
This  aqueous  extract  contains  only  a  very  small  proportion  of  the 
nitrogen  of  the  bran,  so  its  protective  action  is  not  to  be  attributed 
merely  to  a  supplementing  of  the  nitrogen  of  the  rice.  W.  J.  Y. 

"Water  Drinking.  VIII.  Utilisation  of  Ingested  Fat  under 
the  Influence  of  Copious  and  Moderate  Water  Drinking  with 
Meals.  H.  A.  Mattill  and  Philip  B.  Hawk  {J.  Anier.  Chem.  Soc, 
1911,  33,  1978 — 1998). — Experiments  are  described  in  which  men, 
living  on  a  uniform  diet,  ingested  small  quantities  of  water  with  their 
meals  for  a  preliminary  period,  then  large  quantities  for  a  period,  and 
finally  returned  to  small  quantities.  When  an  additional  litre  of 
water  was  taken  with  each  meal,  the  amount  of  fat  excreted  was  con- 
siderably reduced,  and  this  diminution  was  usually  evident  for  several 
days  after  the  return  to  a  normal  quantity  of  water.  A  slight  gain  in 
weight  accompanied  the  water  drinking,  and  was  not  subsequently 
lost.  After  several  months  of  drinking  moderate  quantities  with 
meals,  a  marked  improvement  in  the  digestion  of  fat  was  observed,  the 
utilisation  having  increased  from  94'3  to  96*5%.  The  factors  to  which 
the  better  absorption  and  more  complete  utilisation  of  the  fats  are 
probably  due  are  discussed.  E.  G. 

Water  Drinking.  IX.  Distribution  of  Bacterial  and  Other 
Forms  of  Fsecal  Nitrogen  and  the  Utilisation  of  Ingested 
Protein  under  the  Influence  of  Copious  and  Moderate  Water 
Drinking  with  Meals.  H.  A.  Mattill  and  Puilip  B.  Hawk  (J. 
Amer.  Chem.  Soc,  1911,  33,  1999—2019). — Experiments  were  carried 
out  on  the  same  lines  as  those  described  in  the  previous  paper  (pre- 
ceding abstract).    The  ingestion  of  a  litre  of  water  with  meals  resulted 
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in  a  more  complete  utilisation  of  the  proteins  of  the  food,  as  was 
indicated  by  a  decrease  in  all  forms  of  nitrogen  in  the  fseces,  but  when 
only  500  c.c.  were  taken,  no  significant  changes  could  be  observed. 
The  beneficial  results  were  more  or  less  permanent,  and  no  indication 
was  obtained  of  any  detrimental  effect,  even  when  more  than  four 
litres  of  water  were  drunk  daily.  E.  G, 

Water  Drinking.  X.  Fsecal  Output  and  its  Carbohydrate 
Content  under  the  Influence  of  Copious  and  Moderate  Water 
Drinking  with  •  Meals.  H.  A.  Mattill  and  Philip  B.  Hawk  (/. 
Anier.  Chem.  Soc,  1911,  33,  2019 — 2032). — The  experiments  were 
conducted  on  the  same  lines  as  those  already  described  (preceding 
abstracts).  The  ingestion  of  a  litre  of  water  with  meals  caused  a 
decrease  in  the  amount  of  fsecal  matter  excreted  as  well  as  of  the 
carbohydrates.  The  improved  utilisation  of  the  food  lasted  for  some 
time  after  the  water  drinking  had  been  discontinued.  The  ingestion 
of  500  c.c.  of  water  with  meals  caused  a  similar,  but  smaller,  reduction 
in  the  amount  of  carbohydrate  excreted.  The  average  daily  amount 
of  dry  bacterial  substance  in  the  fseces  was  8*27  grams.  The  causes 
of  the  beneficial  effect  of  water  drinking  on  the  utilisation  of  carbo- 
hydrates are  discussed.  Many  desirable,  and  no  undesirable,  effects 
were  obtained  by  the  use  of  water  with  meals,  and,  in  general,  the 
greater  the  amount  of  water  taken,  the  greater  were  the  benefits. 

E.  G. 

Pasting  Studies.  V.  Studies  on  Water  Drinking.  XI. 
The  Influence  of  Excessive  Water  Ingestion  on  a  Dog  after 
a  Prolonged  Fast.  Paul  E.  Howb,  H.  A.  Mattill,  and  Philip  B. 
Hawk  {J.  Biol.  Cliem.,  1911,  10,  417— 432;.— The  details  given  of 
the  various  nitrogenous  substances  in  the  urine  are  believed  to 
substantiate  the  hypothesis  that  the  increased  nitrogen  output 
associated  with  increased  water  ingestion  is  due  to  a  true  stimulation 
of  protein  katabolism  rather  than  to  a  flushing  of  the  tissues. 

W.  D.  H. 

The  Bfiect  of  Substances  which  Dissolve  in  Fat  on  the 
Mobility  of  Phagocytes  and  Other  Cells.  Hartog  J.  Hamburger 
and  J.  DE  Haan  [Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14, 
314 — 324). — The  acceleration  of  phagocytosis  by  substances  dissolving 
fats  is  attributed  to  a  weakening  of  the  fatty  surface  layer,  and  this 
facilitates  amoeboid  movement.  Alcohol,  butyric  acid,  propionic  acid, 
and  Peruvian  balsam  act  in  this  way  ;  this  explains  why  Peruvian 
balsam  has  a  good  effect  on  infected  wounds.  The  acceleration  of 
phagocytosis  is  parallel  to  the  solubility  of  the  substances  used  in  fat. 
Among  animals  cells  which  show  increased  mobility  must  be  reckoned, 
not  only  phagocytes,  but  nerve-cells,  eggs  of  lower  marine  animals, 
and  ciliated  epithelium.  The  germination  of  wheat  grains  is 
accelerated  by  chloroform  1  in  100,000,  but  delayed  by  1  in  1000,  as 
the  latter  strength  paralyses  the  protoplasm  of  the  cells. 

VOL.  Cll.  ii.  5 
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The  Influence  of  Bases  on  the  Development  and  Oxidative 
Processes  in  the  Eggs  of  the  Sea-urchin  ( Arbacia).  Jacques  Lokb 
and  Hardolph  Wastenkys  {Biochem.  Ztitsch,,  1911,  37,  410 — 423). — 
The  bifurcation  and  oxygen  consumption  of  recently  fertilised  eggs 
of  Arbacia  in  solutions  of  sodium,  potassium  and  calcium]  chlorides, 
in  which  the  hydroxyl  ion  concentration  was  varied  by  means  of 
sodium  hydroxide  and  hydrogen  chloride,  were  investigated.  It  was 
found  that  change  of  Cob  from  10"^°  to  10~*  corresponded 
with  an  increased  oxygen  consumption  of  only  20%.  After  this  the 
oxygen  consumption  rapidly  increased,  a  change  of  Con  f'om  10~*  to 
8*10~*  increasing  the  amount  of  oxygen  utilised  two-fold.  The 
inhibition  of  bifurcation  by  sodium  hydroxide  in  higher  concentra- 
tions, previously  noted  by  Loeb  and  Waiburg,  does  not  depend  only 
on  the  increase  in  oxidative  prooeeses,  for  if  this  increase  is  produced 
by  rise  of  temperature  only,  there  is  a  quicker  bifurcation  rather 
than  inhibition.  The  differences  in  the  previously  observed  toxicity 
effects  produced  by  the  addition  of  sodium  hydroxide  to  sodium  and 
potassium  chloride  solution,  on  the  one  hand,  and  sodium  and  calcium 
chloride  solution,  on  the  other,  cannot,  it  was  found,  be  ascribed  to 
differences  in  the  oxidation  rates  in  the  two  solutions.  In  view  of 
the  fact  that  ammonium  hydroxide  produces  about  the  same  effect 
as  sodium  hydroxide  in  the  same  relative  concentration,  the  con- 
clusion is  drawn  that  the  action  of  the  latter  cannot  be  ascribed 
merely  to  the  concentration  of  the  hydroxyl  ions.  S.  B.  8. 

The  Organic  Basee  in  the  Flesh  of  Wild  Rabbits.  Kiyohisa 
YosHiMURA  {Biochwx.  ZtiUch.,  1911,37,  477—481). — The  only  bases 
which  the  author  has  succeeded  in  isolating  from  the  flesh  of 
wild  rabbits  were  creatine,  hypoxanthine,  xanthine,  and  carnosine. 
The  usual  methods  were  employed.  S.  B.  S. 

The  Imbibition  and  the  Loss  of  Water  by  Resting  and 
Stimulated  Frogs'  Muscles  -when  Immersed  in  Isotonic  iSaline 
Solution.  Cakl  Sohwarz  {Biochem.  Zeitach.,  1911,  37,  34—46). — 
von  Fiirth  and  Lenk  (Abstr.,  1911,  ii,  750)  have  shown  that  the 
muscles  in  isotonic  saline  solution  first  of  all  take  up  water  until  a 
maximum  is  reached,  and  then  lose  water.  The  first  stage  is  an  imbibi- 
tion process,  which  is  accelerated  by  the  presence  of  lactic  acid.  The 
loss  of  water  is  due  to  a  gradual  coagulation  of  the  muscle  proteins. 
The  action  of  isotonic  saline  on  resting  and  stimulated  muscles  is 
similar,  but  the  stage  of  maximum  imbibition  and  subbcquent  loss 
of  water  is  reached  sooner  in  the  case  of  the  stimulated  than  in  that 
of  the  resting  muscles.  This  result  can  be  readily  explained  by  the 
presence  of  larger  quantities  of  lactic  acid  in  the  stimulated  muscles. 
In  the  case  of  the  resting  muscles,  the  lactic  acid  is  only  formed 
slowly  post-mortem.  The  results  confirm  generally,  therefore,  the 
theories  of  von  Fiirth  and  Lenk.  The  rate  of  imbibition  and  loss  of 
water  in  slightly  hyper-  and  hypo-tonic  solutions  was  also  investigated, 
and  the  results  obtained  were  those  which  would,  from  the  theory 
of  osmosis,  be  expected.  S.  B.  S. 
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The  Potassium,  Sodium,  and  Chlorine  Content  of  Plain 
and  Striated  Muscles  from  Various  Animals.  A,  Costantino 
(Biochem.  Zeitsch.,  1911,  37,  52 — 77). — A  large  number  of  analyses 
made  by  a  wet-ashing  method  of  different  kinds  of  muscular  tissue 
from  various  mammals,  fowls,  and  turkeys  were  made,  and  are 
tabulated  by  the  author.  No  very  definite  generalisations  as  to  the 
distribution  of  potassium,  sodium,  or  chlorine  in  the  various  materials 
examined  can  be  drawn  from  the  results.  S.  B.  S. 

The  Alleged  Formation  of  Lactic  Acid  in  Muscle  during 
Autolysis  and  in  Post-survival  Periods.  W.  M.  Fletcher 
{J.  Physiol,  1911,  43,  286— 312).— The  production  of  lactic  acid 
in  excised  mammalian  and  amphibian  muscle  is  accelerated  by 
mechanical  injury.  The  rate  of  production  varies  with  the  tempera- 
ture, and  at  body  temperature  reaches  its  maximum  within  an  hour. 
If  the  muscle  is  destroyed  by  heating,  production  of  lactic  acid  ceases. 
After  the  maximum  is  once  reached,  no  further  production  of  lactic 
acid  occurs  during  autolysis.  No  glycolytic  enzyme  leading  to  the 
production  of  lactic  acid  from  added  dextrose  is  present.  If  bacterial 
infection  occurs,  the  result  depends  on  the  specific  action  of  the 
bacteria ;  the  (^-lactic  acid  is  commonly  diminished.  W.  D.  H. 

The  Innervation  of  the  Coronary  Vessels.  Thomas  Gregok 
Brodie  and  Winifred  C.  Cullis  (/.  Physiol.,  1911,  43,  313—324).— 
Adrenaline  in  great  dilution  causes  a  temporary  contraction  of 
the  vessels  which  supply  the  heart.  This  is  followed  by  dilatation. 
This  is  considered  to  prove  the  existence  of  both  vaso-constrictor  and 
vaso-dilator  nerves  in  the  coronary  vessels,  but  a  secondary  cause 
of  the  dilatation  is  the  action  of  metabolites,  particularly  carbon 
dioxide.  Earlier  observers  have  failed  to  detect  the  primary  constric- 
tion, because  the  solutions  of  adrenaline  used  have  been  too  strong, 
so  that  the  first  effect  is  masked  by  the  second.  W.  D.  H. 

The  Action  of  Homologous  Alcohols  and  Aldehydes  on  the 
Tortoise  Heart.  Horace  M.  Yernon  {J.  Physiol.,  1911,  43, 
325 — 342). — When  the  tortoise  heart  is  perfused  with  oxygenated 
Ringer's  solution  containing  alcohol,  the  beats  are  depressed  to  a 
definite  level.  On  washing  out  with  fresh  Ringer's  solution,  the  heart 
completely  and  rapidly  recovers.  The  toxicity  of  the  alcohols  increases 
with  their  molecular  weights,  the  order  being  the  same  as  that  found 
by  Overton  for  the  narcotisation  of  tadpoles.  It  also  corresponds  with 
their  capacity  for  laking  red  corpuscles.  Aldehydes  also  depress 
cardiac  action  to  a  constant  level,  but  recovery  with  fresh  Ringer's 
solution  is  not  so  complete  as  with  the  alcohols.  These  relative 
toxicities  are  :  propaldehyde  1  -0,  acetaldehyde  1  "2,  formaldehyde 
40  :  that  is,  there  is  no  relationship  to  molecular  weights. 

W.  D.  H. 

Comparative  Histological  and  Chemical  Investigations  of 
the  Pat  Contents  of  Organs.  Nagamichi  Shibata  and  Shigekiyo 
Endo  {Biochem.  Zeitsch.,  1911,  37,  399 — 409). — The  organs  (liver  and 
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kidneys)  from  individuals  who  had  died  from  various  diseases  were 
examined  histologically  with  the  use  of  the  ordinary  fat-staining 
reagents,  and  chemically  by  the  Kumagawa-Suto  method.  It  was 
found  that,  with  few  exceptions,  those  organs  which  appeared  to  be 
histologically  rich  in  fats  did  actually  contain  relative  large  amounts, 
as  determined  by  the  chemical  procoss.  S.  B.  S. 

Patty  Infiltration  [into  the  Liver]  after  Phosphorus  Poison- 
ing and  the  Origpin  of  Fat  in  the  Animal  Body.  Nagamicih 
Shibata  (Biochein.  Zeitsch.,  1911,  37,  345— 398).— The  experiments 
were  carried  out  on  mice  and  frogs,  and  the  fat  and  nitrogen  diuti-ibu- 
tion  between  the  liver  and  the  remainder  of  the  body  in  normal  and 
poisoned  animals  was  determined  and  compared,  the  Kumagawa-Suto 
method  being  employed  for  the  estimation  of  the  fat.  The  main 
conclusion  drawn  is  that  there  is  no  evidence  of  the  synthesis  of  fat 
from  proteins.  Phosphorus  poisoning  causes  a  marked  diminution  in 
the  amount  of  total  body  fat,  but  an  increase  in  the  fat  of  the  liver.  The 
fat  diminution  is,  however,  less  after  phosphorus  poisoning  in  starving 
animals  than  it  is  in  normal  starving  mice.  Whereas  in  the  normal 
starving  animals  the  diminution  of  fat  amounted  to  50%  in  phosphorus- 
poisoned  starving  animals  it  was  from  50  to  65%  of  the  normal  value, 
when  the  poisoned  and  control  animals  had  been  deprived  of  food  for 
the  same  period.  The  results  were  somewhat  similar,  but  not  so  definite 
in  the  case  of  frogs.  In  the  case  of  both  mice  and  frogs  there  was 
loss  of  nitrogen,  which  was  not,  however,  as  great  as  that  which 
occurs  during  fasting.  The  fat  in  the  livers  of  the  animals  poisoned 
by  phosphorus  is  derived  from  the  subcutaneous  fat  dep6ts.  This  fact 
was  determined  by  injection  of  foreign  fats,  and  the  estimation  of 
the  iodine-numbers  of  the  liver  fat.  Very  marked  was  the  fat  diminu- 
tion after  phosphorus  poisoning  when  the  mice  were  fed  with  a  bread 
diet.  Whereas  after  simple  fasting,  phosphorus  poisoning  caused  a 
fat  diminution  of  50%,  after  feeding  with  bread,  under  otherwise 
similar  conditions,  the  fat  sank  to  84%  of  the  normal.  The  fat  content 
of  the  liver  had  sunk  from  15  to  30%.  The  energy  consumed  both  by 
the  normal  and  phosphorus-poisoned  animals  on  a  bread  diet  was  the 
same  (about  33  cal.  per  kilo,  body-weight  per  hour).  It  appears 
according  to  the  author,  that  the  administration  of  glycogen-forming 
substances  causes  an  oxidation  of  the  infiltered  fat  in  the  liver  of 
phosphorus-poisoned  animals,  and  that,  therefore,  on  a  carbohydrate- 
rich  diet  there  is  no  fatty  liver,  but  even  the  fat  is  less  than  normal. 
The  results  leave,  according  to  the  author,  no  donbt  as  to  the  fact 
that  the  fat  in  the  livers  of  phosphorus- poisoned  animals  is  due  to 
infiltration,  and  is  not  derived  from  proteins. 

Kumagawa's  theory  as  to  the  action  of  phosphorus  on  the  liver  cells 
and  the  metabolism  of  fat  and  carbohydrates  in  the  liver  is  given  in 
brief  outline.  S.  B.  S. 

Inhibition  of  Post-mortem  Production  of  Sugar  in  the 
Liver  and  of  Certain  Forms  of  Glycosuria  by  the  Intravenous 
Injection  of  Dilute  Solutions  of  Sodium  Carbonate.  Fkedekick 
W.  Pavy  and  William  Godden  {Froc.  Physiol.  Soc,  1911,  vii — x ; 
/.  Physiol,  43).— Pavy  and   Bywaters  (Abstr.,   1910,  ii,  1098)  have 


PHYSIOLOGICAL   CHEMISTRY.  ii.    69 

previously  shown  that  acids  activate  inverting  and  diastatic  enzymes. 
In  the  case  of  liver -diastase,  the  post-mortem  production  of  sugar  can 
be  inhibited  by  previous  injection  of  a  2%  solution  of  sodium 
carbonate.  Some  forms  of  glycosuria  are  dependent  on  sugar  being 
thrown  into  the  circulation  by  the  liver ;  this  occurs,  for  instance,  in 
the  glycosuria  produced  by  chloroform  inhalation ;  this  in  the  cat 
can  be  reduced,  and  even  completely  inhibited,  by  injection  of  sodium 
carbonate ;  the  injection  of  normal  saline  or  Ringer's  solution  has  no 
such  effect.  W.  D.  H. 

Tbe  Influence  of  Iodine  on  Autolysis,  Leon  Kepinow  (Biochem. 
Zeitsch.,  1911,  37,  238 — 248). — The  addition  of  iodine  accelerates  the 
autolysis  of  the  liver,  whereas  that  of  potassium  iodide  does  not.  The 
injection  of  Lugol's  solution  also  increases  the  liver  autolysis  when 
the  organ  is  removed  from  the  animal  within  six  to  twenty-four 
hours  after  the  injection.  The  injection  of  potassium  iodide  produces 
a  similar  effect.  Long-continued  injections  of  the  iodide  produce 
a  still  more  marked  effect.  The  serum  of  animals  which  had  been 
subjected  to  a  long-continued  treatment  also  produced  an  accelerating 
effect.  Iodine  did  not  accelerate  the  action  of  pancreatin  on  heated 
liver  tissue.  The  injection  of  both  iodine  and  potassium  iodide 
increased  the  anti-tryptic  index.  S.  B.  S. 

Ingestion  of  Acids  by  a  Dog  after  Partial  Extirpation  of 
the  Pancreas.  Henri  Labb6  and  L.  Yiolle  {Comjit.  rend.,  1911,  153, 
1085 — 1087). — A  dog  from  which  six-sevenths  of  the  pancreas  had  been 
removed  was  given  a  considerable  amount  of  hydrochloric  acid  with  its 
food.  Contrary  to  expectation,  the  operation  did  nob  diminish  the 
capacity  of  the  organism  to  prevent  intoxication  by  an  increased  out- 
put of  nitrogenous  bases.  Nevertheless,  the  effort  necessary  to  resist 
the  action  of  the  acid  was  apparent  from  the  animal's  loss  in  weight 
and  by  a  fall  in  the  coefficient  of  nitrogenous  equilibrium.  No  such 
changes  were  produced  by  the  acid  in  healthy  animals,  neither  was  the 
proportion  of  amino-nitrogen  in  the  urine  altered.  Removal  of  the 
pancreas  appears  to  lead  to  an  increased  destruction  of  amino-acids. 

W.  O.  W. 

The  Enzymes  of  the  Spleen.  Tamio  Tanaka  {Biochem.  Zeitsch., 
1911,  37,  249 — 261). — The  dried  powder  of  pig's  spleen  contains  the 
following  enzymes  :  catalase,  oxydase,  starch,  and  glycogen-splitting 
diastase,  inulase,  invertase,  lipase,  urease,  and  enzymes  of  the  type  of 
pepsin,  trypsin,  and  erepsin.  The  following  enzymes  were  absent : 
lactase,  deamidase,  and  glycolytic  enzymes.  S.  B.  S. 

The  Vesicular  Fluid  of  the  Hedgehog.  F,  Gowland  Hopkins 
(/.  Physiol,  1911,  43,  259— 260).— The  secretion  of  the  vesiculse 
seminales  is  a  glairy,  milky,  slightly  alkaline  fluid,  which  contains  a 
crystalloid  substance  in  suspension,  that  can  be  removed  by  the 
centrifuge.  The  crystals  look  like  ill-formed  crystals  of  edestin ;  it 
gives  the  protein  colour  tests,  and  contains  phosphorus.  Prolonged 
boiling  with  water  and  prolonged  action  of  alcohol  do  not  affect  the 
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form  or  transparency  of  the  crystals.  It  differs  also  from  other 
phospho-proteins  in  its  comparative  resistance  to  the  solvent  action  of 
alkalis.  Its  solution  in  sodium  hydroxide  gives  an  amorphous  pre- 
cipitate on  acidifying,  and  evolution  of  hydrogen  sulphide.  The 
crystals  are  solubld  in  dilute  hydrochloric  acid,  and  this  solution 
reduces  Fehling's  solution.  In  the  clear  residual  fluid  obtained  by 
removing  the  crystals,  small  quantities  of  albumin  and  globulin  are 
present.  W.  D.  H. 

The  Enzymes  of  Bull's  Testes.  Shinji  Mihara  {Zeitsch.  physiol. 
CIiAm.,  1911,  75,  443 — 455). — An  enzyme  was  found  which  is  capable 
of  splitting  arginine  into  ornithine  and  urea.  The  intensity  of  action 
of  the  deamidase  contained  in  the  extract  of  the  testes  varies  largely 
according  to  the  amino-compounds  employed.  Asparagine  is  readily 
decomposed  into  ammonia,  whilst  glycine  is  only  slightly  attacked,  and 
urea  remains  unchanged.  It  is  not  clear  from  the  present  stage  of 
the  investigations  whether  or  not  specific  enzymes  are  required  for  the 
decomposition  of  various  amino-compounds.  Nuclease  is  present  and 
also  an  enzyme  acting  on  salicin  but  not  on  amygdalin.       H.  B.  H. 

The  Relation  between  the  Corpus  Luteum  and  the  Growth 
of  the  Mammary  Gland.  Charles  H.  O'DoNoanuE  {Proc.  physiol. 
Soc.,  1911,  xvi — xvii ;  J.  Physiol.,  43). — Experiments  and  observa- 
tions are  adduced  which  show  that  in  the  marsupial,  Dasyurtu,  the 
corpus  luteum  of  the  ovary  is  a  ductless  gland,  which  produces  an 
internal  secretion  which  is  the  inciting  cause  of  the  growth  of  the 
mammary  glands.  W.  D.  H. 

Formation  of  Glycine  in  the  Body.  I.  Albert  A.  Epstein 
and  Samuel  Bookman  (J.  Biol.  Chem.,  1911,  10,  353— 871).— The 
production  of  glycine  in  the  body  is  progressive,  depending  to  a  certain 
extent  on  the  amount  of  benzoic  acid  present  in  the  circulation  ;  no 
reserve  store  of  glycine  exists.  Benzoic  acid  does  not  cause  a  massive 
decomposition  of  protein,  but  its  action  is  selective  ;  it  combines  with 
glycine  or  with  other  groups  which  can  be  changed  into  glycine.  This 
occurs  independently  of  the  rest  of  protein  metabolism. 

W.  D.  H. 

Cooking  and  Composition  of  Some  English  Fish.  Katherine 
I.  Williams  (Chem.  News,  1911,  104,  271 — 274.  Compare  Trans., 
1897,  71,  649). — Results  of  analyses  are  given  showing  the  quantities 
of  water,  ash,  protein,  fat,  reducing  substances  (as  dextrose),  etc., 
yielded  by  some  twenty-five  different  kinds  of  fish  after  these  had  been 
cooked  by  boiling.  The  loss  in  weight  of  the  fish  during  the  cooking 
is  recorded,  and  attention  is  drawn  to  the  phosphorus-content  of  fish  ; 
the  quantities  of  phosphoric  anhydride  found  on  the  analysis  of  the 
mineral  constituents  of  the  different  kinds  of  fish  show  that,  as  a  rule, 
fish  does  not  contain  a  larger  quantity  of  phosphorus  compounds  than 
is  present  in  the  flesh  of  animals.  W.  P.  S. 

The  Effects  of  Asphyxia,  Hyperpncea,  and  Sensory  Stimula- 
tion on  Adrenal  Secretion.  Walter  B.  Cannon  and  R.  G.  Hoskins 
{Anusr.  J.  Physiol.,  1911,29,  274— 279).— The  method  used  for  testing 
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for  adrenaline  in  blood  was  Hoskins',  namely,  a  strip  of  intestine  is 
placed  in  oxygenated  Ringer's  solution,  and  then  transferred  to  the 
blood  ;  the  amount  of  inhibition  of  the  contractions  indicates  the 
amount  of  adrenaline  in  the  blood.  Cats  were  used.  Asphyxia  was 
found  to  result  in  increased  secretion  from  the  adrenal  bodies. 
Hyperpnoea  does  not  lead  to  this  result.  Stimulation  of  large  sensory 
nerves  (and  probably,  therefore,  surgical  shock)  causes  increased 
adrenal  secretion ;  adrenal  fatigue  may  therefore  be  a  factor  in  shock. 

W.  D.  H. 

Isolation  of  Choleic  Acid,  Stearic  Acid,  and  Cholesterol  from 
Ox  Gall-stones.  Hans  Fischer  and  P.  Meyer  {Zeitsch.  physiol. 
Chem.,  1911,  76,  95 — 98). — Powdered  ox  gall-stones  when  extracted 
with  ether  yield  to  the  extract  choleic  and  stearic  acids  and  cholesterol. 
The  choleic  acid  obtained,  m.  p.  185 — 188°,  [a]D  +  48*2°,  was  tasteless. 

E.  F.  A. 

The  Influence  of  Colloids  on  Diuresis.  Frank  P,  Knowlton 
(/.  Physiol.,  1911,  43,  219 — 231). — Colloids  which  possess  an  osmotic 
pressure,  such  as  gelatin  and  gum  acacia,  inhibit  in  rabbits  the  diuresis 
produced  by  normal  saline  solution,  or  by  hypertonic  solutions  of 
sodium  chloride,  but  are  largely  ineffective  on  the  diuresis  caused  by 
sodium  sulphate.  The  diuresis  produced  by  the  latter  salt  is  accom- 
panied by  an  increased  oxygen-consumption  by  the  kidney ;  that 
produced  by  sodium  chloride  is  apparently  mechanical,  or,  at  least,  is 
not  accompanied  by  detectable  increase  of  metabolic  activity.  The 
colloids  given  cause  no  alteration  in  the  blood-flow  through  the  kidney, 
and  do  not  affect  its  gaseous  metabolism.  Change  in  the  concentration 
and,  therefore,  in  the  osmotic  pressure  of  the  blood  colloids  is  thus  a 
factor  in  the  production  of  urine  in  the  glomeruli.  Colloids  possessing 
no  osmotic  pressure  have  no  such  action.  W.  D.  H. 

The  Influence  of  Hydrocyanic  Acid  on  the  Bscretion  of 
Sulphur  in  the  Urine.  R.  Magnanimi  {Chem.  Zentr.,  1911,  ii, 
1467—1468;  from  Arch.  farm,  sperim.,  12,  210— 216).— Sub-lethal 
doses  depress  oxidative  changes  in  the  body,  and,  as  would  be  expected, 
therefore  cause  an  increase  in  the  "  neutral  sulphur  "  of  the  urine. 
In  rabbits,  the  effect  is  a  lessened  secretion  of  urine,  and  a  percentage 
increase  of  sulphur.  The  total  sulphur  is  slightly  raised,  but  the 
increase  is  not  in  the  neutral  sulphur.  This  shows  that  other  factors 
than  mere  oxidation  have  to  be  reckoned  with.  W.  D.  H. 

Influence  of  Phloridzin  on  the  Distribution  of  Nitrogen 
in  the  Urine  of  Starved  Rabbits.  Junzi  Yoshikawa  {Zeitsch. 
physiol.  Chem.,  1911,  75,  475 — 487). — Following  the  injection  of 
phloridzin  into  starved  rabbits,  there  is  an  immediate  marked  increase 
in  the  output  of  amino-acids  capable  of  being  titrated  by  the  form- 
aldehyde method,  which  more  than  keeps  pace  proportionally  with  the 
total  output  of  nitrogen.  The  absolute  amount  of  carbamide  excreted 
is  parallel  to  the  total  nitrogen.  A  remarkable  absolute  and  relative 
increase  in  the  excretion  of  ammonia  takes  place  shortly  before  death. 
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The  increased  protein  decomposition  under  the  influence  of  the  poison 
is  confirmed. 

In  parallel  cases  of  exposure  to  extreme  hunger,  without  the 
administration  of  phloridzin,  the  separation  of  total  nitrogen, 
carbamide,  and  ammonia  slowly  increased,  their  relative  proportions 
being  the  same  as  in  the  phloridzin  experiments.  An  increased 
excretion  of  amino-acids  was  only  observed  just  before  death.  Phloridzin 
accordingly  exerts  a  specific  action  in  causing  the  excretion  of  amino- 
acids.  £.  F.  A. 

The  Occurrence  of  Lysine  in  the  Urine  in  Cyetinuria. 
Dankwart  Aokermann  and  Friedrich  Kutsciier  (Zeitsch.  Biol., 
1911,  57,  355 — 359). — In  cystinuria  there  is  a  metabolic  condition 
in  which  the  breakdown  of  amino-acids  is  iuhibited.  In  numerous 
cases,  leucine,  tyrosine,  as  well  as  cadaverine  and  putrescine  have 
been  found  in  the  urine.  To  this  list  it  is  now  necessary  to  add 
lysine.  W.  D.  H, 

The  Action  of  Alanine  on  the  Bzci^tion  of  Acetone.  Gunkae 
FoRSSNER  {Cftem.  Zentr.,  1911,  ii,  1049 — 1050;  from  Skand.  Arch. 
Physiol.,  1911,  25,  338 — 342). — On  a  customary  diet  and  muscular 
work,  a  slight  acetonuria  occurs,  lasting  about  twelve  hours  (0  06 
gram  per  hour).  The  addition  of  alanine  diminishes  this  considerably. 
The  "anti-ketogenic"  action  of  alanine  is  thus  considered  to  be  proved. 

W.  D.  H. 

Creatinine  Excretion  of  the  Pig.  E.  V.  McCollum  {AtMr.  J. 
Physiol.,  1911,  29,  210— 214).— Most  pigs  will  take  a  sufficient 
amount  of  starch  solution  containing  the  necessary  ^Its  to  meet  all 
the  energy  requirements  day  after  day  with  no  evidence  of  anorexia, 
and  no  appreciable  loss  of  weight.  Under  such  conditions,  exo^'onous 
protein  metabolism  would  vanish,  and  the  ratio  of  creatinine-nitrogen 
to  total  nitrogen  should  be  constant.  In  six  animals  it  averaged 
18*5.  About  60%  of  the  total  nitrogen  was  in  the  form  of  urea.  No 
creatine  was  present.  To  determine  endogenous  protein  metabolism 
in  the  pig  it  is  necessary  to  determine  the  creatinine-nitrogen  in  the 
urine  when  the  diet  is  free  from  nitrogen,  and  multiply  by  55. 

W.  D.  H. 

Action  of  Certain  Lipoids  in  Producing  Caseation.  H. 
Gaehlinger  and  A.  Tilmant  (Compt.  rend.,  1911,  153,  982—983). — 
Animals  treated  with  subcutaneous  injections  of  hepatic  lipoids  develop 
tumours  consisting  of  a  fibrous  envelope  enclosing  a  casein-like  magma. 
Similar  results  have  been  obtained  by  Lefebvre  {T/iesis,  Lille,  1911), 
using  a  meconium  culture,  and  by  Auclair,  who  employed  a  toxin  from 
tubercle  bacilli.  These  three  materials  all  contain  a  considerable 
amount  of  cholesterol  with  fatty  acids,  and  these  are  supposed  to  be 
the  active  agents  in  producing  the  substance  resembling  casein. 

W.  O.  W. 

Emotional  Glycosuria.  Walter  B.  Cannon,  A.  T.  Shohl,  and 
W.  G.  Wright  (ATner.  J.  Physiol.,  1911,  29,  280— 287).— Fright  or 
rage  in  a  cat  leads  to  glycosuria.     This  does  not  occur  after  removal  of 


PHYSIOLOGICAL   CHEMISTRY.  ii.    73 

the  adrenals.  Emotional  glycosuria  is  possibly  useful ;  fear  and  anger 
in  wild  life  are  likely  to  be  followed  by  muscular  struggles,  and  a 
mobilisation  of  sugar  in  the  blood  may  be  of  service  to  the  labouring 
muscles.  W.  D.  H. 

The  Action  of  Phosphoryl  Chloride  on  the  Body  of  Man 
and  of  Animals.  Egbert  Mullee  {Chem.  Zentr.,  1911,  ii,  41 — 42  ; 
from  Zeitsch.  exp.  Path.  Ther.,  1911,  9,  103— 125).— Clinical 
experiences  obtained  on  the  human  subject  in  cases  of  phosphorus 
poisoning,  and  poisoning  after  chloroform  narcosis  are  discussed  and 
amplified  by  direct  experiments  on  rats.  Inhalation  experiments  on 
the  latter  in  a  Dreser  inhalation  apparatus  with  solutions  of  phosphoryl 
chloride  in  benzene  were  carried  out.  The  effects  of  the  benzene  could 
be  readily  distinguished  from  those  of  the  phosphoryl  chloride.  The 
effects  of  the  latter  were  found  to  depend  far  more  on  the  concentra- 
tion in  the  inhaled  air  and  the  time  of  action  than  on  the  absolute 
quantities  in  the  animal  organism.  In  an  atmosphere  of  phosphoryl 
chloride  containing  0'05 — 0'?.-'yol.  %  of  the  gas,  the  animals  die  within 
a  few  hours  with  seriotis  lesioi5S^; "whereas  they  can  withstand  several 
inhalations  and  live  for  a  long  time  when  it  is  only  0*0123  vol.  %. 
The  histopathological  effects  were  also  investigated.  By  oral  ingestion 
of  the  aqueous  solution,  intense  local  irritant  action  was  observed. 

The  coefficient  of  division  of  phosphoryl  chloride  between  water  and 
benzene  was  found  to  be  0764  :  0-736.  S.  B.  S. 

[Phyeiological  Action  ofj  Electrically  Prepared  Colloidal 
Rhodium.  Andre  Lancien  {Compt.  rend.,  1911,  153,  1088 — 1090. 
Compare  Gutbier,  Abstr.,  1905,  ii,  396,  533). — Colloidal  rhodium  has 
been  obtained  by  Bredig's  method,  in  the  form  of  an  unstable  solution 
containing  0*002  gram  per  litre.  This  solution  is  toxic  towards  patho- 
genic organisms,  but  is  without  poisonous  action  on  fish,  frogs,  and 
dogs,  unless  employed  in  very  large  doses.  When  rendered  isotonic  to 
blood  by  means  of  sodium  chloride,  and  stable  by  the  addition  of  a 
trace  of  sodium  glycocholate,  it  was  found  to  have  a  very  beneficial 
effect  in  cases  of  pneumonia,  typhoid,  peritonitis,  enteritis,  post- 
operative septicaemia,  and  in  tuberculosis  during  febrile  periods.  The 
injections  were  painless,  and  in  fever  reduced  the  temperature  to 
normal.  The  patient's  urine  showed  an  increase  in  chlorine  and  uric 
acid,  but  a  marked  diminution  in  urobilin  and  in  scatole  and  indole 
derivatives.     Leucocytosis  was  increased.  W.  O.  W. 

The  Influence  of  Guaiacol  Derivatives  on  the  Excretion  of 
Glycuronic  Acid.  Th.  Knapp  {Chem.  Zentr.,  1911,  ii,  41  ;  from 
Schwtiz.  Woch.  Chem.  Pharm.,  1911,  49,  229— 231).— The  amounts  of 
guaiacol  derivatives  excreted  after  ingestion,  in  combination  with 
glycuronic  and  sulphuric  acids  were  estimated.  The  glycuronic  acid 
was  estimated  by  Tollens'  method.  After  ingestion  of  potassium 
guaiacolsulphonate,  the  glycuronic  acid  increased  above  the  normal 
only  after  large  doses  (.3  grams).  The  increase  of  conjugated  acids 
after  administration  of  guaiacol  glycerol  ether  is  due,  not  only  to  the 
presence  of  paired  acids  with  guaiacol,  but  also  to  conjugated  acids  of 
a  non-volatile  derivative.  S.  B.  S. 
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The  Action  of  Choline  and  Neurine.  J.  Pal  {Ch«m.  Zentr.,  1911, 
ii,  1253—1254;  from  Zeitseh.  «xp.  Path.  T/ier.,  1911,  9,  191—206).— 
Synthetically  prepared  choline  when  intravenously  injected  acts  either 
as  a  depressor  or  pres£or  substance,  and  the  effect  is  largely  deter- 
mined by  the  state  of  narcosis.  After  protracted  ether  narcosis  or  the 
use  of  some  kinds  of  curare,  the  pressor  effect  comes  out.  Sub- 
cutaneously  injected,  it  has  but  little  toxic  action.  The  effect  of 
neurine  hydrochloride  is  much  more  powerful,  and  very  minute  doses 
raise  the  blood  pressure ;  it  produces  the  same  effect  when  given 
hypodermically.  The  effect  of  choline  on  the  heart  is  incoustant,  but 
there  is  usually  a  primary  weakening  of  its  action,  followed  by  an 
increase.  W.  D.  H. 

The  Behaviour  of  Betaine,  Trigonelline,  and  1-Methyl- 
pjridinium  Hydroxide  in  the  Animal  Organism.  Arnt 
KoiiLRAUscH  {Zeitseh.  Biol.,  1911,  57,  273 — 308).— If  betaine  is  given 
to  an  animal,  much  of  it  passes  unchanged  into  the  urine ;  the  amount 
so  unaffected  in  its  passage  through  the  body  is  greater  in  herbivora 
than  in  camivora.  This  occurs  whether  it  is  given  by  the  mouth  or 
injected  hypodermically.  Some  is  broken  down  to  trimethylamine. 
Trigonelline  and  methylpyridinium  hydroxide  are  excreted  completely 
as  such.  In  man,  during  abstinence  from  nicotine  and  caffeine,  no 
pyridine  derivatives  occur  in  the  urine.  Betaine  chloride  acts  on 
the  isolated  heart  and  on  blood  pressure,  as  Waller,  Plimmer,  and 
Miss  Sowton  stated.  Trigonelline  acts  in  a  similar  way.  Methyl- 
pyridinium hydroxide,  however,  increases  the  arterial  pressure  and 
diminishes  pulmonary  ventilation.  W.  D.  H. 

Strychnine  Reversal.  A.  O.  W.  Owbn  and  Charles  S. 
Sherrington  {J.  Physiol.,  1911,  43,  232— 241).— Under  the  influence 
of  strychnine,  certain  inhibitory  reflex  phenomena  in  skeletal  muscles 
are  converted  into  excitatory  reflex  effects.  The  possible  explanations 
are  discussed,  but  no  definite  decision  arrived  at.  W.  D.  H. 

Some  Iodine  Compounds  and  Preparations  in  Common 
Therapeutic  Use.  Eduardo  Filippi  {Arch.  Farm.  sper.  Sci.,  1911, 
12.  Keprint  22  pp.). — The  catalases  of  the  blood  and  of  the  liver 
readily  absorb  iodine,  for  instance,  from  an  alcoholic  iodine  solution. 
The  product  obtained  may  contain  10 — 20%  of  adsorbed  iodine,  and 
when  the  iodocatalase  is  administered  to  an  animal,  the  elimination  of 
the  iodine  is  very  slow.  The  iodocatalases  do  not  affect  the  progress 
of  peptic  digestion,  and  their  own  catalytic  activity  is  not  sensibly  less 
than  that  of  the  non-iodised  catalases. 

The  author  discusses  the  probable  mode  of  attachment  of  the  iodine 
in  several  preparations  intended  for  use  as  drugs.  Some  are  adsorption 
products,  others  true  iodine  compounds  in  which  the  iodine  is  linked 
either  to  carbon  or  oxygen  ;  many  so-called  organic  iodine  compounds 
are  really  derivatives  of  hydriodic  acid.  R.  V.  S. 

The  Physiological  Action  of  Extracts  of  the  Pineal  Body. 
H.  E.  Jordan  and  J.  A.  E.  Eysteb  {Amer.  J.  Physiol,  1911,  29, 
115 — 123). — The    effect    of  injecting    extracts   of    the  pineal    body 
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intravascularly  in  cats  is  small  and  unimportant,  as  stated  by  Dixon 
and  Halliburton  ;  in  dogs  the  fall  of  blood-pressure  is  more  marked, 
and  is  associated  with  vaso-dilatation  in  the  intestinal  area.  The 
beat  of  the  isolated  cat's  heart  is  slightly  improved  by  the  addition  of 
the  extract ;  transitory  diuresis  associated  with  glycosuria  occurred  in 
about  80%  of  the  cases.  W.  D.  H. 

Physiological  Action  of  Atoxyl  (;)-Aininophenylarsinic 
Acid).  Maximilian  Nieeenstein  (Ber.,  1911,  44,  3563). — A  claim 
for  priority.  Bertheim  (Abstr.,  1911,  i,  1055)  has  attributed  toEhrlich 
the  suggestion  that  the  amino-group  in  atoxyl  plays  the  same  role  as 
the  chromogenic  group  in  a  dye.  It  was  made  previously  by  Breinl 
and  Nierenstein  (Abstr.,  1909,  ii,  509).  E.  F.  A. 

Bio-chemical  Investigations  of  Aromatic  Mercury  Com- 
pounds. Walther  Schkauth  and  Walter  Schoeller  (Biochem. 
Zeitsch.,  1911,  37,  510— 511).— Further  reply  to  Blumenthal  (Abstr., 
1911,  ii,  1017).  S.  B.  S. 

Narcosis  and  Want  of  Oxygen.  IV.  Elisabeth  Hamburger 
(PJluger's  Archiv,  1911,  143,  186 — 188). — Various  narcotics  of  the 
fatty  series  dissolved  in  olive  oil  diminish  its  capacity  to  absorb 
oxygen.  Sulphonal  and  trional  act  most,  and  tetronal,  among  the 
narcotics  tested,  least,  strongly.  W.  D.  H. 

Action  of  an  Oxazine  (3  : 5  : 9-Triaminophenoxazonium 
Chloride)  and  of  Acridine  on  Trypanosomes.  A.  Laveran  and 
D.  EouDSKY  (Compt.  rend.,  1911,  153,  916 — 919.  Compare  Abstr., 
1911,  ii,  911). — When  the  centrosomes  of  trypanosomes  (Tr.  evansi) 
from  the  blood  of  mice  have  been  caused  to  disappear  by  administra- 
tion of  an  oxazine,  as  described  in  an  earlier  communication,  it  is 
possible  to  produce  a  similar  condition  in  untreated  mice  by  inoculating 
them'  with  such  modified  trypanosomes.  Acridine  has  a  similar  action 
on  the  centrosomes.  The  action  is  attributed  to  autoxidation,  since 
substances,  such  as  alkaloids  or  potassium  cyanide,  which  diminish 
oxidation  also  prevent  absorption  of  the  dyes  by  the  centrosomes. 

W.  0.  w. 
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Formation  of  Calcium  Carbonate  in  the  Soil  by  Bacteria. 
Conrad  T.  Gimmingham  {J.  Agric.  Sci.,  1911,  4,  145 — 149.  Compare 
Munro,  Trans.,  1886,  49,'648  ;  Hall  and  Miller,  Abstr.,  1906,  ii,  119). 
— Six  organisms  were  obtained,  from  two  soils,  which  have  the  power  of 
producing  calcium  carbonate  from  calcium  oxalate.  The  time  required, 
as  measured  by  the  number  of  days  which  elapsed  before  crystals  of 
calcium  carbonate  could  be  detected,  varied  from  fourteen  to  sixty-five 
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days.     An   impure,  mixed  culture  was  found  to  be  more  active.     No 
production  of  carbonate  took  place  under  anaerobic  condition^. 

It  is  probable  that  soils  contain  a  number  of  organisms  which 
oxidise  calcium  oxalate  ;  the  organisms  seem  to  be  more  active  in  this 
respect  when  the  soil  is  deficient  in  organic  matter.  N.  H.  J.  M. 

Toxic  Effects  of  "  Alkali  Salts  "  in  Soils  on  Soil  Bacteria.  I. 
Ammoniflcation.  Charles  B.  Lipman  {Cenir.  Bakt.  Par.,  1011,  ii,  32, 
58 — 64).  — Chlorides  of  sodium,  potassium,  calcium,  and  magnesium 
have  been  shown  to  exert  a  marked  toxic  effect  on  Bacillus  sublilis, 
and  it  appeared  of  interest  to  ascertain  the  effect  of  alkuli  salts 
on  the  ammonia  producing  flora  of  normal  soils. 

To  100  grams  of  air-dried  soil  were  added  2  grams  of  dried  blood 
and  18  c.c.  of  water,  or  of  a  solution  of  sodium  chloride,  sulphate,  or 
carbonate,  so  that  the  amount  of  salt  added  varied  from  0*2  to  2  0%  of 
the  soil.  After  incubation  at  26 — 28°  for  four  days,  the  ammonia 
formed  was  distilled  over  with  magnesium  oxide.  It  was  found  that 
even  such  quantities  as  0*2%  of  sodium  chloride  exerted  a  marked 
toxic  effect  on  the  soil  bact«ria,  and  the  amount  of  ammonia  was  only 
about  one-third  of  that  formed  by  the  untreated  soil.  Sodium  sulphate 
acts  more  gradually,  but  leads  to  a  similiar  diminution  of  bacterial 
activity.  Sodium  carbonate  stimulates  ammonitication  in  doses  up  to 
1%,  and  only  begins  to  be  toxic  when  present  in  quantities  above  1*4%. 
This  may  cerve  to  explain  the  presence  of  large  amounts  of  plant  food 
associated  with  "black  alkali"  (bodium  carbonate)  roils.  Increased 
or  decreased  bacterial  activity  cannot  be  correlated  with  plant  growth 
on  such  soil!',  as  the  behaviour  of  bacteria  towards  tliese  salts  is  the 
reverse  of  that  of  higher  plants.  H.  B.  H. 

The  Bio-chemical  Conversion  of  Pyrrolidine-2-carboxylic 
Acid  into  7»- Valeric  and  6-Aniinovaleric  Acids.  Carl  Nkubero 
{Bioc/ieni  Zeitsch,  1911,  37,  41)0—500).— By  treatment  of  proline  with 
the  putrefactive  bacteria  derived  from  putrid  meat  in  a  suitable 
medium,  the  two  above-mentioned  acids  were  obtained,  the  valeric  acid 
being  separated  by  distillation  with  steam,  and  the  amino-acid  left  in 
the  residue  along  with  unchanged  proline,  which  latter  substance  was 
separated  by  means  of  its  copper  salt.  A  recapitulation  of  the 
putrefactive  changes  of  the  amino-acids  already  investigated  by  the 
author  is  also  given.  S.  B.  S. 

The  Origin  of  Optically  Active  Valeric  Acid  in  the  Putre- 
faction of  Proteins.  Carl  Neuberg  (Biochem.  Zeiisch.,  1911,  37, 
501 — 506). — <i-t«o Leucine  yields  on  treatment  with  putrefactive  bacteria, 
as  chief  product,  d-valeric  acid  (a-methyl butyric  acid),  and  also  rf-hexoic 
(d-^-methylvaleric)  acid.  The  tsoleucine  employed  was  prepared 
synthetically.  S.  B.  S. 

Does  rf-Ornithine  Undergo  Racemisation  on  Treatment 
with  Putrefactive  Bacteria?  Carl  Neuberg  {Biochem.  Zeitsch., 
1911,  37,  507 — 509). — The  author  could  detect  no  racemisation  of  the 
rf-base  during  putrefaction,  and  in  this  respect  obtained  a  result  not  in 
accordance  with  that  obtained  by  Ackermann.  S.  B.  S. 
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Nitrogen  Nutrition  of  Aspergillus  niger.  Widar  Brenner 
{Ber.  Deut.  hotan.  Ges.,  1911,  29,  479—483). — Experiments  with 
Aspergillus,  niger  on  the  assimilation  of  various  forms  of  nitrogen 
showed  that  the  most  suitable  of  the  compounds  employed  were 
ammonium  lactate,  tartrate,  succinate  and  oxalate,  and  asparagine. 
Carbamide  and  the  mineral  salts  of  ammonium  come  next  in  the 
following  order :  sulphate,  chloride,  nitrate,  and  phosphate ;  then 
ammonium  acetate  and  formate,  formamide,  nitrosodimethylamine 
hydrochloride,  and  pyridine  nitrate.  In  the  case  of  pyridine  nitrate 
only  the  nitric  nitrogen  seems  to  be  assimilated. 

Normal  butylamine  hydrochloride  follows  immediately  after  nitrates. 
Guanidine  nitrate  and  hydrochloride  come  next,  then  tsobutylamine 
hydrochloride,  and,  lastly,  isoamylamine  hydrochloride,  hydroxylamine 
sulphate,  benzylamine  sulphate,  dicyanodiamide,  and  acetonitrile. 

Free  ammonia,  sodium  nitrite,  ammonium  valerate,  and  potassium 
cyanide  are  toxic,  whilst  tetramethylammonium  chloride,  nitro- 
guanidine,  nitromethane,  tsoamylamine  acetate,  and  pyridine  and  piper- 
idine  chlorides  were  not  utilised  as  sources  of  nitrogen. 

N.  H.  J.  M. 

Cellobiose  as  a  Source  of  Energy  for  Nitrogen  Fixation 
by  Azotobacter.  Alb^red  Koch  and  Siegfried  Seydel  {Centr. 
Bakt.  Par.,  1911,  ii,  31,  567 — 570). — Cellulose  cannot  be  utilised 
directly  by  Azotobacter,  and  must  undergo  a  preliminary  decom- 
position by  certain  soil  organisms  before  any  nitrogen  is  assimilated. 
An  attempt  was  made  to  cultivate  Azotobacter  on  agar  with  2% 
cellobiose,  but  only  one  culture  showed  any  gain  (10'7  mg.  N  per 
gram  of  cellobiose  supplied).  This  was  due,  no  doubt,  to  the  presence 
of  soil  bacteria  capable  of  attacking  the  compound  tested  with  the 
formation  of  sugar.  Other  cultures  gave  slight  gains  (2'55  mg.)  when 
Aspergillus  was  grown  on  the  medium  previous  to  inoculation  with 
Azotobacter. 

The  conclusion  is  drawn  that  this  organism  is  unable  to  utilise 
cellobiose  in  pure  culture,  but  does  so  in  the  presence  of  certain 
soil  bicteria  or  of  Aspergillus  niger.  H.  B.  H. 

The  Process  of  Nitrogen  Assimilation  by  Azotobacter. 
Alfred  Koch  and  Siegfried  Seydel  {Centr.  Bakt.  Par.,  1911,  ii,  31, 
570—577). — The  usual  method  of  estimating  the  nitrogen-fixing 
power  of  Azotobacter.  whereby  the  amount  of  nitrogen  gained  is 
calculated  on  the  amount  of  carbohydrate  supplied,  does  not  accurately 
represent  the  intensity  of  the  process. 

By  means  of  a  series  of  sugar  and  nitrogen  estimations,  it  is  shown 
that  nitrogen  fixation  only  occurs  during  active  growth,  aud  comes  to 
an  end  after  five  to  eight  days.  The  rest  of  the  carbohydrate  is  used 
for  respiration  and  other  purposes. 

In  one  series  of  estimations,  the  amounts  of  nitrogen  fixed  per 
gram  of  dextrose  used  were  53,  70 — 80,  20 — 30,  5 — 8  mg.  on  the  second, 
third,  seventh,  and  eighth  days  respectively.  H.  B.  H. 

The  Permeability  of  the  Yeast  Cell.  Sydney  G.  Paine  {Proc. 
Roy.    Soc,    1911,    B,    84,    289— 307).— Pressed    brewers'   yeast  was 
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immersed  for  varying  times  in  solutions  of  various  substances,  and 
the  distribution  of  the  substance  between  the  cells  and  the  surrounding 
liquid  ascertained. 

With  dilute  alcohol  in  concentrations  varying  from  5  to  20%,  the 
ratio  of  the  concentration  within  the  cells  to  that  without  rapidly 
becomes  constant,  and  is  independent  of  the  absolute  concentra- 
tion. Alcohol  is  believed  to  diffuse  readily  into  the  cell,  and  as  this 
ratio  is  not  unity,  but  approximately  0*85,  it  is  probable  that  all  the 
water  within  the  yeast  cell  is  not  available  fur  diffusion  of  the 
alcohol. 

All  salts  which  have  been  tried  are  taken  up  by  yeast  from  moderately 
concentrated  solutions,  but  differ  from  alcohol  in  that  equilibrium  is 
reached  very  much  more  slowly,  and  the  absorption  is  not  nearly  so  com- 
plete. Thus  in  the  case  of  alcohol,  equilibrium  was  reached  within  three 
hours,  whereas  with  O'l  molar  sodium  chloride,  none  had  entered  iu 
the  same  time,  and  only  a  small  quantity  after  twenty  hours.  With 
0*1  molar  disodium  hydrogen  phosphate  no  salt  had  entered  the  cells 
eveo  after  twenty  hours'  immersion,  but  from  0*3  molar  solutions 
a  mai-ked  entrance  was  observed  in  the  same  time.  Sodium  hexose- 
phosphate  behaved  in  a  similar  manner  to  sodium  phosphate.  As 
there  is  no  evidence  that  the  latter  is  fermented  by  living  yeast, 
whilst  it  is  readily  fermented  by  yeast-juice,  it  teems  probable  that 
this  salt  does  not  penetrate  into  the  seat  of  fermentative  activity  of  the 
yeastoell.  W.  J.  Y. 

Fermentations  with  Yeast  in  Absence  of  Sugar.  VI.  Carl 
Neubebo  and  L.  Karczao  (Biochem.  ZeiUch.,  1911,  37,  170—176. 
Compare  Abstr.,  1911,  ii,  320,  520,  1019,  1020).— The  action  of  the 
yeast  "carboxylase,"  under  the  influence  of  which  aldehyde  and 
carbon  dioxide  are  formed  from  oxalylacetic  and  pyruvic  acidn,  was 
investigated  in  the  presence  of  the  following  substances :  Acetone- 
dicarboxylic  acid,  chelidonic  acid,  dihydroxytartaric  acid,  benzoyl- 
acetic  acid,  phenylpyruvic  acid,  />-hydroxyphenylpyruvic  acid,  phenyl- 
glyoxylic  acid,  and  acetylenedicarboxylic  acid.  A  negative  result 
was  obtained  with  benzoylacetic  acid,  and  a  doubtful  one  with 
acetylenedicarboxylic  acid.  All  other  acids  showed  evolution  of  carbon 
dioxide  when  treated  with  the  enzyme.  8.  B.  8. 

Behaviour  of  Pentoses  in  Fermenting  Mixtures.  W.  E. 
Cross  and  Bernhard  Tollens  (J.  Laiulw.,  1911,  59,  419—428. 
Compare  Schone  and  Tollens,  ibid.,  1901,  21  ;  Cross,  Bevan,  and 
Smith,  Trans.,  1898,  73,  462). — The  results  of  experiments  with 
arabinose,  xylose,  and  rhamnose  show  that  .solutions  free  from  sugars 
of  the  hexose  series  do  not  ferment,  and  that  the  pentoses  remain 
unchanged  for  a  long  time.  Similar  results  were  obtained  in  presence 
of  dextrose  when  yeast-water  was  employed.  In  artificial  nutritive 
solutions,  however,  containing  only  small  amounts  of  organic  matter, 
the  pentoses  are  utilised  for  the  growth  of  the  yeast. 

N.  H.  J.  M. 


VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.  ii.   79 

Chemical  Composition  of  Some  Higher  Fungi.  A.  Goris 
and  M.  Mascee  {Compt.  rend.,  1911,  153,  1082 — 1084.  Compare 
Abstr.,  1909,  ii,  175). — Two  cholesterols,  probably  identical  with 
Tanret's  ergosterol  and  fongosterol,  have  been  isolated  from  fungi  of 
various  species,  such  as  Lactarius  piperatus,  Psalliota  campestris, 
Tricholoma  album,  etc.  A  new  compound,  apparently  not  a  cholesterol, 
has  been  obtained  from  certain  fungi,  notably  from  Collyhia  m.aculata. 
This  substance  is  extracted  from  the  dried  material  by  means  of 
acetone,  and  occurs  as  large,  colourless  crystals,  m.  p.  201 — 202°. 
It  is  neutral,  does  not  contain  nitrogen,  and  is  insoluble  in  water 
and  ether. 

Carbamide  is  not  invariably  present  in  the  higher  fungi.  The 
extent  to  which  it  occurs  depends  on  the  season  and  the  mode  of 
cultivation.  W.  0.  W. 

Narcosis  and  Want  of  Oxygen.  III.  The  Action  of 
Narcotics  and  Oxygen-withdrawal  on  Germinating  Seeds. 
G.  Mansfield  [with,  in  part,  B.  Farkas]  (PJlilger's  Archiv,  1911, 
143,  175—185.  Compare  Abstr.,  1910,  ii,  222).— The  experiments 
recorded  support  Meyer's  views  on  the  action  of  narcotics.  They 
delay  germination  in  exactly  the  same  way  as  does  the  withdrawal  of 
oxygen.  W.  D.  H. 

Probable  Function  of  the  Essential  Oils  and  Other  Volatile 
Products  of  Plants  as  the  Cause  of  the  Movement  of  Sap  in 
Living  Tissues.  Italo.Giqlioli  {Atti  R.  Accad.  Lincei,  1911,  [v], 
20,  ii,  349 — 361). — The  vapours  of  carbon  dioxide,  ether,  chloroform, 
and  formaldehyde,  and  of  many  essential  oils  decrease  the  surface 
tension  of  aqueous  solutions,  as  may  be  shown  by  the  rapid  disintegra- 
tion of  soap-films  exposed  to  them.  Porous  rock  or  sand  which 
contains  just  as  much  water  as  it  can  hold  by  capillarity  gives  out 
water  in  an  atmosphere  containing  these  substances.  A  similar 
behaviour  is  observed  in  the  case  of  many  plants.  When  the  dried, 
compressed  yeast  of  commerce  is  exposed  to  air  containing  the  vapour 
of  chloroform,  oil  of  eucalyptus  or  camphor,  or  of  camphor,  it  becomes 
soft  and  juicy  in  a  few  hours ;  in  a  few  days  the  mass  is  wet  enough  to 
filter,  and  the  filtrate  is  not  water,  but  a  juice  containing  zymase. 
Boletus  behaves  in  the  same  way,  exuding  a  liquid  containing  much 
organic  matter.  The  organs  of  the  higher  plants  are  similarly  affected 
by  these  vapours,  and  by  those  of  a  large  number  of  essential  oils ; 
the  tissues  become  more  succulent  and  sap  is  exuded.  The  action 
may  be  revealed  in  the  earlier  stages  by  the  activity  of  the  enzymes 
which  the  moving  saps  contain ;  thus  the  seeds  of  the  apricot  and 
the  leaves  of  the  cherry-laurel  are  caused  to  produce  hydrogen  cyanide 
by  the  vapours  of  a  lai'ge  number  of  essential  oils  and  other  sub- 
stances. The  evolution  of  hydrogen  cyanide  is  explained  by  the  author 
as  being  due  to  the  action  of  enzymes  brought  into  contact  with  their 
substrates  by  the  movement  of  the  sap  which  the  vapour  initiates. 
Since  the  activity  of  plant  enzymes  often  leads  to  the  formation  of 
essential  oils,  the  author  regards  the  effect  as  cumulative,  and  finds  in 
it  an  explanation  of  the  movement  of  sap  in  plants.  R.  V.  S. 
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Plants  Containing  Essential  Oils.  Anne  W.  K.  db  Jong  {Kec. 
trav.  chim.,  1911,  30,  211—219.  Compare  Abstr.,  1905,  i,  802).— 
The  quantity  of  e.ssential  oil  in  the  plant  is  measured  by  distilling  a 
definite  weight  of  leaves  with  about  five  times  the  weight  of  water, 
the  water  distilling  over  being  returned  from  time  to  time  until  the 
quantity  of  essence  in  the  distillate  no  longer  increases. 

In  the  -case  of  Singapore  Patchouli  {fogostenion  tomentorus)  it  is 
found  that  the  essence  is  formed  in  the  three  top  leaves,  and  that 
the  quantity  only  diminishes  slightly  with  age.  The  branches  also 
contain  the  essence,  and  the  roots  contain  an  essence  heavier  than 
water.  With  Java  Patchouli,  the  quantity  of  essence  also  diminishes 
after  the  third  leaf. 

Contrary  to  the  idea  in  text-books  on  the  subject,  the  author  finds 
that  the  quantity  of  essence  in  fermented  leaves  is  not  greater  than  in 
dried  leaves.  The  first  leaves,  however,  show,  by  distillation,  a  much 
smaller  amount  of  essence  than  the  other  two.  W.  G. 

Formation  of  Anthocyanin.  (Miss)  Murikl  Wheldale 
(J.  Genetics,  1911,  1,  133 — 158.  Compare  Nierenstein  and  Wheldiile, 
this  vol.,  i,  42). — From  the  consideration  of  analogous  reactions  and 
the  results  of  observations  on  the  distribution  of  anthocyanin,  and 
from  experimental  evidence  on  the  concentration  of  sugars  and 
glui-osides  in  various  tissues,  on  the  existence  of  enzymes,  and  on 
sugar  feeding,  the  following  conclusions  are  drawn. 

The  soluble  pigments  in  flowering  plants,  collectively  termed  antho- 
cyanin, are  oxidation  products  of  colourless  chromogens,  existing  in  the 
tissues  as  glucosides.  The  production  of  the  glucoside  from  the 
chromogen  and  sugar  is  of  the  nature  of  a  reversible  enzyme  reaction  : 
chromogen  +  sugar  :^  glucoside  +  water,  and  the  oxidation  of  the 
chromogen,  which  is  effected  by  one  or  more  enzymes,  can  only 
take  place  after  its  liberation  from  the  glucoside.  The  amount  of 
free  chromogen  (and  hence  of  pigment)  formed  at  any  time  is  thus 
inversely  proportional  to  the  concentration  of  sugar  and  directly 
proportional  to  the  concentration  of  glucoside  in  the  same  tissue. 

The  local  production  of  anthocyanin  is  due  to  local  variation  in 
concentration,  either  of  the  free  sugars  or  the  glucosides.  Abnormal 
productiou  of  pigment  results  from  similar  differences  in  concentration 
caused  by  changes  in  metabolism  due  to  altered  conditions. 

The  above  hypothesis  brings  the  formation  of  anthocyanin  into  line 
with  that  of  other  pigments  produced  after  the  death  of  the  plant 
(indigotin,  etc.).  N.  H.  J.  M. 

Myristone  Obtained  from  Alfalfa.  C.  A.  Jacobson  (/.  Arner. 
Cfiem.  Soc.,  1911,  33,  2048 — 2051). — Experiments  are  described  which 
indicate  that  alfalfa  contains  myristone  in  combination  with  one  or 
more  other  substances.  The  compound,  or  compounds,  can  be  extracted 
with  hot  95%  alcohol,  and  the  myristone  can  be  isolated  by  means  of 
dilute  nitric  acid.  E.  G. 

Amount  of  Hydrogen  Cyanide  during  the  Ripening  of 
Bitter  and  Sweet  Almonds.  G.  de  Plato  {Ctiern.  Centr.,  1911, 
ii,  882  ;  from  Staz.  sper.  agrar.  ital,  1911,  44,  449 — 458). — In  bitter 
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almonds  the  amount  of  free  hydrogen  cyanide  diminishes,  whilst  the 
glucoside  hydrogen  cyanide  increases,  with  the  growth  of  the  cotyledons. 
The  hydrogen  cyanide  in  sweet  almonds  disappears  as  ripening 
proceeds.  N.  H.  J.  M. 

Chemical  Examination  of  the  Leaves  of  Anona  muricata. 
Thomas  Callan  and  Frank  Tutin  {Pharm.  J.,  1911,  [iv],  33, 
743 — 745). — The  alcoholic  extract  of  the  leaves,  on  distillation  in 
steam,  yielded  a  small  amount  of  a  green,  volatile  oil  having  a  strong, 
rather  agreeable  odour.  The  water-soluble  portion  of  the  extract  con- 
tained potassium  chloride,  tannin,  dextrose,  uncrystallisable  alkaloid, 
and  amorphous  products,  the  latter  being  extracted  in  turn  by  ether, 
chloroform,  and  amyl  alcohol.  The  portion  of  the  extract  insoluble  in 
water  consisted  of  a  soft,  oily  green  resin,  which  was  extracted  suc- 
cessively with  (a)  light  petroleum,  (5)  ether,  (c)  chloroform,  {d)  ethyl 
acetate,  and  (e)  alcohol,  of  which  the  first  two  alone  gave  extracts 
which  yielded  definite  products,  (a)  This  was  a  dark  green,  oily  mass, 
which  when  hydrolysed  by  potassium  hydroxide  in  alcohol  furnished 
myricyl  alcohol  and  sitosterol  with  linoleic,  oleic,  and  stearic  acids  and 
a  fourth  acid,  which  may  be  lignocei-ic  acid,  Cg^H^gOg ;  {h)  this  formed 
a  dark  green,  soft  mass,  which  after  the  removal  of  a  dark  green  solid, 
sparingly  soluble  in  ether,  was  hydrolysed  by  potassium  hydroxide  in 
alcohol,  and  yielded  a  mixture  of  acids  giving  non-volatile  methyl 
esters,  together  with  myricyl  alcohol,  sitosterol,  and  anonol, 

m.  p.  294 — 298°  (decomp.),  crystallising  in  colourless  leaflets  and 
giving  colour  reactions ,  similar  to  those  of  ipurganol ;  the  diacetyl 
derivative,  m.  p.  166°,  forms  colourless,  flattened  needles,  and 
the  dibenzoyl  derivative,  m.  p.  197 — 198°,  small,  colourless  needles.  No 
glucoside  was  present.  T.  A.  H. 

Crystalline  Protein  from  the  Latex  of  Antiaris  toxicaria. 
Yashiro  Kotake  and  Franz  Knoop  {Zeitsch.  physiol.  Chem.,  1911,  75, 
488 — 498). — The  residues  of  Antiaris  toxicaria  latex,  after  extraction 
with  85%  alcohol  (compare  Kiliani,  Abstr.,  1911,  i,  138),  when  extracted 
with  0-8%  acetic  acid  yield  a  substance  crystallising  in  needles  or 
short,  characteristic  prisms.  When  purified  by  crystallisation  from 
normal  hydrochloric  acid,  it  forms  polyhedra,  and  is  free  from  ash.  It 
is  precipitated  from  solution  in  acetic  acid  by  half -saturation  with 
ammonium  sulphate,  and  shows  the  protein  colour  reactions,  excepting 
that  of  Molisch.  It  has  the  composition  G  48-02,  H  5*7,  N  15-6,  S  7-2, 
[ajo  -  19-25°,  and  contains  15-7%  of  water  of  crystallisation.  On 
hydrolysis  the  formation  of  cystine,  tyrosine,  lysine,  glycine,  alanine, 
proline,  and  valine  was  detected.  E.  F.  A. 

The  Enzymes  in  Young  Bamboo  Shoots.  Kan  Kato  {Zeitsch. 
physiol.  Chem.,  1911,  75,  456 — 474).— The  sap  of  bamboo  shoots  con- 
tains nuclease  and  a  "  deamidase,"  which  decomposes  urea  strongly 
and  asparagine  slightly,  but  does  not  attack  glycine. 

A  proteolytic  enzyme  acting  on  fibrin  was  detected,  and  is  being 
investigated,  and  one  or  more  diastases.  Amygdalin  and  salicin  are 
also  decomposed.  H.  B.  H. 
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The  Influence  of  Chemicals  on  the  Germinating  Capacity  of 
CuBcuta  arvensis  and  Cuecuta  trifolia.  G.  D'Ippolito  (Chem. 
Zentr.,  1911,  ii,  370;  from  Staz.  aperiin.  agrar.  ital.,  44,  301 — 308). — 
The  action  of  chemicals  in  pferilised  and  ordinary  8oil8  on  the  germina- 
ting capacity  of  the  teeds  was  investigated.  Ammonium  nitiate, 
sodium  carbonate,  calcium  cyanamide,  and  formalin  kill  the  seeds, 
potassium  nitrate  and  carbonate  almost  entirely  in liibit  the  germinating 
capacity,  sodium  and  calcium  uitiates  act  less  powerfully,  and  mag- 
nesium sulphate  has  hardly  any  action.  For  killing  Ctucuta,  the 
author  recommends  the  treatment  of  the  soil  with  either  2%  ammonium 
nitrate  or  1%  formaldehyde  solution.  S.  B.  S. 

The  Presence  of  Sucrose  in  Gentian  Root  Dried  in  the  Air 
•without  Fermentation.  Mabc  Bridkl  {J.  rhurm.  Chim.,  1911, 
[vii],  4,  455 — 458). — Gentian  root  which  has  been  dried  without  under- 
going fermentation  contains  large  quantities  of  carbohydrates  hydro- 
lysablo  by  invertase.  On  the  other  hand,  commercial  preparations 
which  are  fermented  in  the  proce^8  employed  in  their  production 
contain  very  much  less  of  these  carbohydrates. 

The  principal  carbohydrate  is  sucrose,  which  was  isolated  from  the 
root  by  extraction  with  alcohol. 

No  gentianoso  could  be  obtained.  W.  J.  Y. 

A  Proteolytic  Enzyme  in  the  Must  of  Over-ripe  Grapes. 
Enrico;Pantanelli  {Cenir.  Bakt.  Par.,  1911,  ii,  31,  545— 559).— The 
must  from  over-ripe  white  and  black  grapes  contains  an  enzyme  which 
breaks  down  the  proteins  with  the  formation  of  soluble  products  not 
precipitated  by  copper  hydroxide.  This  change  is  probably  due  to  the 
action  of  several  enzymefi,  since  it  occurs  also  when  the  reaction  is 
neutral  or  slightly  alkaline.  The  presence  of  tannin  does  not  inhibit 
the  change. 

The  decomposition  products  primarily  formed  become  condensed  by 
the  action  of  a  substance  to  which  the  name  syriproteaae  has  been 
given,  and  a  state  of  equilibrium  is  established. 

Among  the  antiseptics  employed,  thymol  and  potassium  meta- 
hydrogen  sulphite  allow  of  a  greater  enzyme  action  than  formaldehyde, 
but  the  sulphite  probably  acts  chemically,  as  the  amount  of  change 
increases  with  the  sulphur  dioxide  content  of  the  solution. 

H.  B.  H. 

Action  of  Certain  Diureides  and  of  Hippuric  Acid  on  the 
Development  and  Tuberisation  of  Radishes.  Mabin  Molliard 
{Compt.  o'eixd.,  1911,  153,  958 — 960). — Radishes  were  grown  in 
nutrient  solutions  to  which  0'1%  of  different  nitrogen  compounds  were 
added.  Glycine,  carbamide,  xanthine,  sodium  urate,  and  allantoin 
increased  the  yield  of  dry  material  in  the  plants,  whilst  sarcosine, 
theobromine,  caffeine,  and  sodium  hippurate  exerted  a  toxic  action, 
diminishing  the  yield.  Caffeine  was  the  only  compound  which  com- 
pletely stopped  development.  Xanthine  was  less  toxic  than  sarcofeine ; 
sodium  urate  and  allantoin  exerted  the  most  favourable  effect  on 
development.     The    proportion   of   water  in   the   plants   the  wed    an 
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increase  with  all  the  compounds  examined  except  caffeine.  Sodium 
urate  increases  the  number  of  tubers  formed,  and  raises  their  total 
content  of  dry  material.  W.  0.  W. 

Presence  of  Glycogen  in  Phanerogams  and  its  Relation  to 
Calcium  Oxalate.  Ioannes  Politis  {Atti  R.  Accad.  Lincei,  1911, 
[v],  20,  ii,  431 — 439). — Glycogen,  which  has  hitherto  been  found 
among  plants  only  in  the  cryptogams,  occurs  also  in  certain  phanero- 
gams, but  always  in  cells  in  which  deposits  of  calcium  oxalate  after- 
wards appear.  The  mucilage  of  the  tubers  of  Orchis  Morio,  which  has 
been  considered  to  be  cellulose,  is  shown  by  its  raicrocheraical  behaviour 
to  be  glycogen,  which  has  been  similarly  demonstrated  in  Bleiia 
hyacinthina,  Fitcairnia  xanthocalyx,  and  Billhergia  nutans. 

R.  Y.  S. 

The  Action  of  the  Respiratory  Enzymes  of  Sauromatum 
Venosum.  Th.  Weevers  {Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1911,  14,  370 — 377). — If  the  juice  expressed  from  the  spadices  of 
Sauromatum  venosum  is  precipitated  with  alcohol,  a  crude  preparation 
of  an  enzyme  is  obtained,  which  decomposes  dextrose  with  the  forma- 
tion of  carbonic  and  organic  acids,  but  without  the  production  of 
alcohol  either  in  air  or  an  atmosphere  of  hydrogen.  Destruction 
of  the  cellular  structure  and  treatment  with  alcohol  or  acetone  do  not 
inactivate  this  respiratory  enzyme.  A  crude  enzyme  is  similarly 
obtained  from  the  leaves  of  the  plant,  but  its  action  is  weaker.  In 
the  ethereal  extract  of  the  acid  liquid,  citric  acid  was  demonstrated  ] 
this  is  probably  formed  by  the  respiratory  enzyme  at  the  expense  of 
the  dextrose.  W.  D.  H. 

Formation  of  the  Alkaloids  in  Tobacco.  Giro  Ravenna  and 
v.  Babini  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  393—398.  Gom- 
pare  Giamician  and  Ravenna,  Abstr.,  1911,  ii,  761). — The  authors 
have  estimated  the  amount  of  nicotine  produced  in  tobacco  plants 
in  culture  solutions,  with  a  view  to  determining  the  effect  of  nitrates, 
dextrose,  and  light.  No  final  conclusions  are  drawn  from  the  experi- 
ments, but  the  amount  of  nicotine  produced  was  greater  in  all  cases 
than  the  amount  found  in  plants  grown  in  soil,  and  the  increase  was 
greatest  where  both  dextrose  and  nitrates  were  supplied  to  plants 
growing  in  the  light.  R.  V.  S. 

The  Ammonia  Content  of  Tobacco  Smoke.  Wilhelm 
Vaubel  {Chem.  Zeit.,  1911,35,  1331— 1332).— The  change  in  colour 
of  the  leaves  of  certain  flowers  when  these  are  exposed  to  tobacco 
smoke  is  due  to  the  presence  of  ammonia  in  the  smoke  ;  when  the 
smoke  from  a  cigar  is  drawn  into  the  mouth,  the  ammonia  is  absorbed, 
and  the  smoke  expelled  from  the  mouth  is  without  effect  on  the 
flowers.  The  author  also  discusses  the  physiological  action  of  tobacco 
smoke.  *  W.  P.  S. 

Manuring  of  Sugar  Beets  with  Sodium  Chloride.  Friedrich 
Strohmer  and  Ottokar  Eallada  (C/tew.  Zentr.,  1911,  ii,  386;  from 
Osterr.-ung.  Zeitsch.  Zucker-lnd.  Landw.,  1911,  40,  425 — 441). — 
Experiments  were  carried  out  on  the  replacement  of  sodium  nitrate 
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\7ith  ammonium  sulphate  containing  the  same  amount  of  nitrogen, 
together  with  sodium  chloride.  With  the  exception  that  the  beets 
contained  more  chlorine  and  sodium,  the  results  were  nearly  the  same. 

S.  B.  S. 

The  Treatment  of  Soil  with  a  Strong,  Continuous  Electric 
Current.  Josef  Konig,  Julius  Hasknbaumer,  and  C.  Has.sler 
(Zeitsch.  angew.  Chetn.,  1911,  24,  2341—2348.  Compare  Abstr., 
1910,  ii,  1104). — The  soil  is  mixed  with  water  and  introduced  into  a 
dialy.^iing  vessel,  in  which  a  platinum  cathode  is  placed.  The  platinum 
anode  is  placed  in  the  outer  vessel,  below  the  parchment  diaphragm. 
A  current  of  3  amperes  is  then  passed,  and  the  inner  and  outer 
solutions  are  renewed  whenever  the  temperature  reaches  50°. 

The  collected  anodic  and  cathodic  solutions  are  filtered  and  analysed. 
With  sandy  soils,  the  organic  content  of  the  acid  liquid,  as  shown  by 
titration  with  permanganate,  is  greater  than  that  of  the  alkaline 
solution,  whilst  with  marly  and  clayey  soils  the  proportions  are 
reversed.  This  is  due  to  the  larger  proportion  of  humic  acids,  which 
do  not  coagulate  but  pass  through  the  diaphragm,  in  sandy  soils. 
Other  expeiinient.s,  with  soils  previously  treated  with  potassium 
phosphate,  show  that  only  readily  soluble  salts  and  those  retained  by 
colloids  are  dissolved  by  the  current.  A  comparison  of  three  processes : 
heating  the  soil  with  water  under  five  atmospheres  pressure,  oxida- 
tion with  hydrogen  peroxide,  and  electrolysis,  shows  that  the  two 
former  methods  dissolve  about  equal  quantities  of  potash,  whilst 
oxidation  dissolves  rather  more  phosphoric  acid.  Electrolysis  dissolves 
much  greater  quantities,  even  a  single  passage  of  the  current  dissolving 
more  potash  and  phosphates.  C.  H.  D. 

Hygroscopic  Moisture  of  Soils.  Chables  B.  Lipmak  and 
Leslie  T.  Sharp  (/.  Physical  Cheni.,  1911,  15,  709— 722).— In  the 
estimation  of  the  amount  of  moisture  absorbed  from  a  saturated 
atmosphere  by  dried  soils,  the  soil  must  be  exposed  in  a  thin  layer. 
If  the  soil  is  much  more  than  one  millimetre  deep,  a  very  long  time  is 
necessary  for  the  attainment  of  equilibrium.  A  rise  in  temperature 
with  corresponding  rise  in  the  pressure  of  the  aqueous  vapour  leads 
to  a  greater  absorption  of  water  by  the  various  soils  studied,  but  no 
definite  law  of  absorption  could  be  found. 

The  absorptions  appeared  to  be  lower  at  a  steady  temperature  in  the 
incubator  than  with  fluctuating  room  temperatures  of  about  the  same 
degree.  It  is  suggested  that  plants  in  the  arid  regions  are  protected 
by  the  great  amounts  of  hygroscopic  moisture  absorbed  by  the  soil 
with  rising  temperatures.  K.  J.  G. 

Loew's  Lime-Magnesium  Ratio.  Robert  Stewart  {J.  Ind. 
Eng.  C/iem.,  1911,  3,  376 — 378). — The  beneficial  action  of  lime  on 
agricultural  soils  is  a  well-known  and  undisputed  fact,  but  that  of 
magne.'^ium  is  not  understood,  and  according  to  some  autliorities  it  has 
beneticial  results  only  when  present  in  a  certain  ratio  to  the  calcium, 
whilst  others  state  that  it  has  a  detrimental  or  even  toxic  effect  on 
plant  life. 


VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.  ii.   85 

After  discussing  previous  work  on  this  subject,  the  author  describes 
the  conditions  prevailing  on  a  farm  belonging  to  the  Utah  experiment 
station,  where  analysis  of  the  soil  at  a  depth  of  1 — 8  feet  shows  the 
presence  of  30 — 41%  of  calcium  carbonate  and  11 — 20%  of  magnesium 
carbonate,  and  although  the  land  has  been  continuously  cropped  for 
forty  years  without  the  addition  of  manure,  its  average  yield  in  bushels 
per  acre  is  oats  82*0,  wheat  50"4,  and  potatoes  262.  The  author  suggests 
that  possibly  magnesium  when  present  as  the  double  salt,  MgCa(C03).^, 
reacts  differently  to  the  simple  salt,  MgCOg.  F.  M.  G.  M. 

Bflfeot  of  Ignition  on  the  Solubility  of  Soil  Phosphates. 
Gkorge  S.  Fraps  (J.  hid.  Eng.  Ghem.,  1911,  3,  335). — An  account  of 
experiments  which  demonstrate  that  the  ignition  of  soil  during  ten 
minutes  at  a  dull  red  heat  greatly  increases  the  solubility  of  some  of 
ils  inorganic  constituents  in  hydrochloric  acid,  and  therefore  the  experi- 
menters who  consider  the  increased  amount  of  soluble  phosphoric  acid 
found  in  soils  after  ignition  to  be  due  to  liberated  organic  phosphorus 
are  in  error. 

The  author  finds  that  ignition  (1)  increases  the  solubility  ten 
times  of  the  phosphoric  acid  in  wavellite,  dufrenite,  and  variscite  in 
iV75-nitric  acid ;  (2)  it  renders  these  minerals  almost  completely 
soluble  in  12%  hydrochloric  acid,  and  (3)  it  converts  considerable 
quantities  of  iron  and  aluminium  oxides  into  a  soluble  condition. 

F.  M.  G.  M. 

After-effect  of  Palmaer  Phosphate,  Basic  Slag,  and  Super- 
phosphate on  Peat  Soil.  Hjalmar  von  Feilitzen  {J.  Landw., 
1911,  59,  371 — 374). — Potatoes  and  blue  lupins  were  grown  in  large 
boxes  containing  peaty  soil  previously  manured  with  the  three 
phosphates  (P205=  50  and  100  kilos,  per  ha.).  The  after-effect  with 
potatoes  was  greatest  with  basic  slag,  next  with  Palmaer  phosphate, 
whilst  with  superphosphate  somewhat  lower  results  were  obtained. 
The  percentage  of  starch  was  highest  in  the  soil  containing  the 
residue  of  Palmaer  phosphate,  and  where  the  larger  amount  had  been 
applied  (,P2t)5=  100  kilos.)  the  greatest  yield  of  starch  was  also  with 
Palmaer  phosphate. 

In  the  case  of  lupins  the  highest  yield,  after  an  application  of 
50  kilos,  of  phosphoric  acid,  was  with  superphosphate,  whilst  with 
the  higher  amount  of  phosphates  the  best  result  was  obtained  from 
the  residue  of  Palmaer  phosphate. 

As  regards  after-eifects,  Palmaer  phosphate  seems  therefore  to  be  at 
least  equal  to  superphosphate  on  peat  soil  containing  plenty  of  lime 
and  nitrogen.     The  after-effect  of  basic  slag  is  somewhat  greater. 

N.  H.  J.  M. 

Volatilisation  of  Ammonia  and  Changes  of  Ammonia  in 
Soils.  JoHANN  VON  Wlodeck  {Bied.  Zentr.,  1911,  40,  729 — 734; 
from  Inaug.  Diss.). — The  loss  of  ammonia  from  soils  containing 
considerable  amounts  of  calcium  carbonate  is  much  reduced  when 
ammonia-superphosphate  is  employed  instead  of  ammonium  sulphate. 

A  light  soil  manui"ed  with  ammonium  sulphate  showed  a  loss  of 
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nitrogen,  whikt  the  same  soil  manured  with  ammonia-HuperphosphHte 
showed  a  gain.  This  is  attributed  to  increased  fixation  of  nitrogen 
by  soil  organisms  due  to  the  application  of  phot^phate.  A  loam  soil, 
containing  over  10%  of  phosphoric  acid  soluble  in  hydrochloric  acid, 
gave  the  same  results  with  ammonium  sulphate  a^  with  ammonia 
superphosphate. 

As  regards  the  fixation  of  the  ammonia  applied  to  soiltf,  manuring 
with  Hmu)onia-:>uperphosphate,  as  compared  with  ammonium  sulphate, 
seems  to  have  a  retarding  effect.  N.  H.  J.  M. 

Origin  of  Creatinine  in  Soils.  Micuakl  X.  Sullivan  {J.  Aimr. 
Cliem.  Soc,  1911,33,  2035— 2042).— The  occurrence  of  creatinine  in 
soils  has  been  demonstrated  by  Sborey  (Science,  1910,  33,  340).  A 
study  has  now  been  made  to  determine  its  mode  of  origin. 

It  has  been  found  that  creatinine  occurs  more  abundantly  in  soils 
which  have  recently  borne  a  crop  than  in  those  which  have  not  been 
planted  for  some  time.  It  has  also  been  detected  in  water  in  which 
wheat-seedlings  had  been  grown,  and  also  in  wheat,  wheat-bran,  rye, 
clover,  alfalfa,  cowpeae,  and  potatoes.  Although  creatinine  and 
creatine  are  only  present  in  small  amounts  in  vegetable  matter,  they 
are  of  importance,  since  by  the  decay  of  plant  tissues  and  by  green 
manuring  they  collect  in  the  soil  and  exercise  a  beneficial  influence  on 
the  growth  of  the  crops.  £.  G. 

Estimation  of  Solubility  in  Agricultural  Chemistry.  Arthur 
RiNDELL  (Akad.  Einladung$schr.  Ilelsiny/m's.,  1910,  G7  pp.). — The 
difficulties  in  estimating  the  solubilities  of  different  manures  (especially 
phosphates)  .due  to  varying  conditions  are  discussed. 

Since  the  mineral  constituents  of  plants  can  only  be  assimilated 
when  in  solution,  and  it  is  probably  correct  to  assume  that  the 
production  of  dry  matter  in  crops  has  a  constant  relation  to  the 
amount  of  water  used,  it  is  pos.sible  to  calculate  the  concentration  of 
the  nutritive  solutions  taken  up  at  different  periods.  The  following 
figures  are  given  for  a  normal  crop  of  barley  (2500  kilos,  of  grain  and 
3000  kilos,  of  straw  and  chaff  per  hectare). 

Period  I.                 II.  III.  IV.  I.— IV. 

Days   19                28  20  24                91 

N,     mg.  perlitre 76-8  21-9  24  224            311 

K,0       „         , 108-6  85-9  (1-4)  —              379 

PjOj      ,,         ,,     37-7  16-9  10-0  131            17-3 

N.  H.  J.  M. 
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A  Modified  Explosion  Eudiometer.  F.  H.  Campbell  (Chem. 
News,  1911,  104,  235— 236).— A  three-way  capillary  tap  is  fitted  at 
the  top  of  the  eudiometer;  thi.s  arrangement  is  convenient  when  it  is 
desired  to  demonstrate  the  proportions  in  which  various  gases  combine, 


ANALYTICAL    CHEMISTRY,  ii.   87 

as  the  latter  may  be  introduced  separately  through  the  tap  into  the 
apparatus.  W.  P.  S. 

Simpliflcation  of  Gravimetric  Analysis.  Ernst  Murmann 
(Zeitsch.  anal.  Cham.,  1911,  50,  742 — 747). — Instead  of  an  ordinary 
filter,  a  small  disk  of  wet  filter  paper  is  placed  over  a  perforated 
porcelain  disk,  and  when  filtering,  suction  is  applied.  A  special 
apparatus  is  recommended,  which  is  figured  in  the  original. 

Introduction  of  a  minute  quantity  of  filter-paper  pulp  is.  recom- 
mended. In  cases  where  the  precipitate  has  to  be  ignited,  the 
precipitation  as  sulphide  is  much  assisted  by  the  addition  of  mercuric 
chloride,  or,  in  the  case  of  stannic  oxide,  some  mercuric  sulphide  may 
be  added  in  order  to  get  a  clear  filtrate.  The  weight  of  the  filter  disk 
being  seldom  more  than  0'02  gram,  the  process  is  very  suitable  for  the 
direct  weighing  of  dried  precipitates,  as  it  is  not  necessary  to  employ 
a  weighing  tube.     Of  course,  no  pulp  is  then  added.  L.  de  K. 

Standardising  of  Acids  Without  the  Aid  of  Alkali 
Solutions.  Friedrich  Klinkerfues  {Ghem.  Zeit.,  1911,  35,  1274). 
— A  definite  volume  of  the  acid  intended  for  titrations  is  placed  in  a 
suitable  receiver,  in  which  is  then  collected  the  ammonia  evolved 
from  an  accurately  known  weight  of  ammonium  sulphate.  Care 
should  be  taken  that  there  shall  be  a  slight  excess  of  ammonia  at  the 
end  of  the  distillation. 

After  adding  a  suitable  indicator,  the  free  ammonia  present  is 
titrated  with  the  same  acid,  and  the  strength  of  the  latter  is  then 
found  by  an  easy  calculation.  L.  de  K. 

The  Application  of  Methyl-red  to  the  Oolorimetric  Measure- 
ment of  Hydrogen  Ion  Concentrations.  Sven  Palitzsch 
{Biochem.  Zeitsch.,  1911,  37,  131 — 138). — The  substance  ;;-dimethyl- 
aminoazobenzene-o-carboxylic  acid  is  specially  adapted  to  the  measure- 
ment of  the  hydrogen  ion  concentrations  between  the  zones  p^  =  4'2 
and  /)h  =  6"3,  in  which  the  colours  vary  from  violet-red  to  yellow. 
The  author  gives  a  table  of  corrections  to  be  applied  in  the  presence 
of  salts  and  proteins,  in  which  cases  the  [H] '-concentrations  were 
determined  by  him  electrometrically.  The  corrections  to  be  applied 
are  only  small.  S.  B.  S. 

The  Analysis  of  Chlorates,  von  Buttlar  (Chem.  Zeit., 
1911,  35,  1374). — Calcium  carbonate  is  generally  used  in  the 
neutralisation  of  reduced  chlorate  solutions  before  reduction.  Time 
is  saved  by  using  magnesium  hydroxide,  made  into  a  cream  with 
water.  Neutralisation  is  complete  when  a  permanent  turbidity 
appears,  and  filtration  is  unnecessary.  0.  H.  D. 

Estimation  of  Perchloric  Acid  in  Certain  Perchlorates. 
Henryk  Golblum  {Zeitsch.  anal.  Chem.,  1911,  50,  741 — 742). — The 
author  estimates  perchloric  acid  in  the  nickel  or  cobalt  compounds  as 
follows  :  About  0  2  gram  of  the  salt  is  dissolved  in  300  c.c.  of  water, 
and  electrolysed  at  the  ordinary  temperature  for  some  seventy  hours. 
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using  as  cathode  a  platinum  gauze  and  a  very  weak  current  up  to  0*1 
ampere.  The  potential  is  rather  high  on  account  of  the  strong 
resistance,  and  varies  between  10  and  12  volts. 

The  liquid  containing  the  liberated  perchloric  acid  is  then  titrated 
with  A^/IO-alkali  with  phenol phthalein  as  indicator.  L.  de  K. 

Detection  of  Fluorine.  Ebwin  Rupp  (Zeitsch.  NcU^r.  GenMsm., 
1911,  22,  496— 497).— The  ash  of  the  material  to  be  tested  for  the 
presence  of  fluorine  (fluorides)  is  placed  in  a  platinum  or  lead  crucible 
and  moistened  with  3  drops  of  water  and  1  c.c.  of  sulphuric  acid.  The 
crucible  is  then  closed  with  a  rubber  stopper,  through  which  passes  a 
glass  rod,  the  end  of  the  rod  below  the  stopper  being  moistened  with  a 
drop  of  water.  The  crucible  and  its  contents  are  now  heated  on 
a  water-bath  for  about  twenty  minutes ;  during  this  time  the  water 
on  the  glass  rod  evaporates,  and,  should  fluorides  be  present,  the  rod 
becomes  coated  with  a  film  consisting  of  silica,  sodium  silicofluoride, 
and  calcium  silicofluoride.  When  only  traces  of  fluoride  are  present, 
the  portion  of  the  glass  rod  below  the  stopper  may  be  covered  with  a 
piece  of  rubber  tubing,  leaving  only  the  end  of  the  rod  exposed  ;  the 
action  of  the  hydrofluoric  acid  is  thus  concentrated  on  a  small  surface 
of  the  glass.  W.  P.  S. 

Estimation  of  Fluorides.  G.  B.  van  Kampen  {Chem.  Weekblad, 
1911,  8,  856 — 860). — For  estimating  calcium  fluoride  in  the  basic 
slag  of  the  Talbot  process,  the  author  recommends  Penfield's  method 
(Abstr.,  1879,  829),  the  conversion  into  silicon  tetrafluoride,  the 
decomposition  of  the  fluoride  with  water  in  accordance  with  the 
equation:  3SiF^  +  4H20  +  4KCl  =  H^SiO^  + 2K2SiFg  + 4HC1,  and  the 
titration  of  the  hydrochloric  acid  formed,  using  lacmoid  as  indicator. 

A.  J.  W. 

The  Estimation  of  Oxygen  in  Iron  and  Steel.  Allekton  S. 
CusHMAN  {J.  Ind.  Eng.  C/tem.,  1911,  3,  372— 374).— The  three 
important  methods  for  estimating  oxygen  in  steel  are  :  (1)  heating  the 
sample  in  a  stream  of  dry  chlorine;  (2)  dissolving  in  special  solvent/^, 
such  as  copper  sulphate  or  bromine;  (3)  combustion  in  a  stream  of 
hydrogen,  and  the  paper  contains  a  sketch  of  the  apparatus  employed 
with  exact  details  of  how  the  author  conducts  the  latter  method. 

The  hydrogen  is  generated  from  drillings  of  pure  iron  or  "mossy  " 
zinc  with  dilute  hydrochloric  acid,  and  is  pasFcd  successively  through 
potassium  hydroxide  solution,  concentrated  sulphuric  acid,  over 
a  roll  of  platinum  gauze  in  a  strongly  heated  silica  tube,  and  finally 
over  phosphoric  oxide. 

The  finely  divided  borings  (20 — 30  grams)  are  weighed  into  a 
platinum  (or  silica)  boat  introduced  into  the  silica  combustion  tube, 
and  after  passing  hydrogen  until  all  air  has  been  removed,  the  tube  is 
rapidly  heated  to  about  850°,  maintained  at  this  temperature  during 
about  thirty  minutes,  whilst  the  purified  dry  hydrogen  passes  at  a  rate 
of  about  100  c.c.  per  minute  ;  the  apparatus  is  cooled  in  the  stream  of 
gas,  and  the  tared  absorption  tube,  which  is  charged  with  phosphoric 
oxide,  re-weighed.  A  correction  obtained  by  blank  experiments  must 
be  employed  to  ensure  accurate  results.  F.  M.  G.  M. 
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Estimation  of  Sulphur  in  Pyrites,  Arnold  Heczko  (Zeitsch. 
anal.  Cheni.,  1911,  50,  748 — 753). — The  following  conclusions  are 
arrived  at.  For  a  rapid  and  safe  estimation  of  available  sulphur  in 
pyrites,  Dennstedt's  process  (combustion  in  oxygen,  absorption  of  the 
gases  in  sodium  carbonate  heated  at  450°:  Abstr.,  1905,  ii,  761)  is 
very  suitable.  Tubes  made  of  quartz  instead  of  Jena  glass  are, 
however,  preferable,  as  they  do  not  retain  traces  of  sulphuric  acid  ; 
this  saves  the  trouble  of  rinsing  the  tube  with  hot  water. 

When  precipitating  the  sulphate  with  barium  chloride,  double  the 
theoretical  quantity  of  the  latter  should  be  added.  The  results  agree 
very  well  with  those  obtained  by  Lunge's  process.  L.  de  K. 

The  Phenolsulphonic  Acid  Method  for  the  Estimation  of 
Nitrates  in  Water.  Alfred  E.  Johnson  (Chem.  News,  1911,  104, 
235). — Attention  is  drawn  to  the  necessity  of  heating  the  sulphuric 
acid  and  phenol  together  for  eight  hours  (compare  Abstr.,  1890,  ii, 
832)  in  order  to  obtain  a  reagent  which  will  yield  a  red  coloration 
with  nitrates  without  any  development  of  a  green  coloration. 

W.  P.  S. 

Estimation  of  Nitrogen  in  Drainage  Water  and  Rain 
Water  by  Schloesing's  Method.  (Miss)  Alida  Huizinga  {Chem. 
Weekblad,  1911,  8,  882— 895).— The  usual  method  of  carrying  out 
Schloesing's  process  gives  inaccurate  results,  arising  from  the  presence 
of  air  in  the  solutions  employed,  and  of  nitrites  and  carbonates  in  the 
samples  examined.  The  author  recommends  evaporation  of  the  water 
with  potassium  hydroxide  instead  of  magnesium  oxide,  elimination  of 
carbonic  acid  by  boiling  with  acetic  acid,  and  oxidation  of  the  nitrite 
with  acidified  potassium  permanganate.  With  these  precautions,  the 
error  in  the  estimation  of  the  nitrogen  in  an  ordinary  sample  does  not 
exceed  0*1  mg.  of  nitrogen.  A.  J.  W. 

Bacteriological  Methods  for  Estimating  the  Available 
Nitrogen  in  Fertilizers.  Jacob  G.  Lipman  (J.  Ind.  Eng.  Chem., 
1910,  2,  146 — 148). — That  the  formation  of  nitrates  in  organic 
substances  bears  a  direct  relationship  to  the  proportion  of  nitrogen 
they  contain,  and  generally  also  to  the  ease  with  which  they  undergo 
decomposition,  has  been  demonstrated  previously.  From  the  fact  that 
nitrate  formation  is  preceded  by  the  formation  of  ammonia,  it  would 
appear  that  a  similar  relationship  should  exist  between  ammonifica- 
tion  and  nitrification,  and  the  present  paper  contains  an  account 
of  preliminary  experiments  for  the  purpose  of  testing  this  hypothesis. 

The  nitrogenous  material  to  be  tested  was  mixed  with  100  grams  of 
soil  and  1  gram  of  calcium  carbonate,  and  maintained  at  its  optimum 
moisture  content  (18%) ;  a  further  quantity  of  water  was  added  in  the 
ammonification  experiments  to  ensure  an  organic  matter  containing 
75%  moisture ;  the  ammonia  determination  was  made  after  six  days, 
and  the  nitrate  estimation  after  four  weeks. 

The  results  showed  that,  as  a  general  rule,  easily  ammonifiable 
substances  are  also  readily  nitrifiable,  the  highest  ammonia  content 
being  found  in  concentrated  tankage,  ground  fish,  solid  and  liquid 
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fresh  manure,  dried  blood,  and  bone-meal,  whilst  the  nitrate  content 
followed  the  order  concentrated  tankage,  cottonseed  meal,  ground  fish, 
dried  blood,  and  solid  and  liquid  fresh  manure. 

The  high  position  of  cottonseed  meal  in  the  nitrate  series,  whilst 
possessing  low  availability  in  the  ammonia  series,  i.s  considered  (from 
the  result  of  other  experiments)  to  be  due  to  the  depressing  effect  of 
soluble  carbohydrates  on  ammoniScation.  F.  M.  G.  M. 

A  Bacteriological  Method  for  Estimating  Available  Organic 
Nitrogen.  J.  M.  McCaudlbss  and  F.  C.  Atkinson  {J.  Ind.  Eng. 
Chem.,  1911,  3,  174 — 175). — An  account  of  experiments  to  determine 
the  available  ammonia  in  two  samples  of  fertilisers  prepared  from 
leather  by  a  sp)ccial  process  which  rendered  it  soluble ;  cottonseed 
meal  was  employed  for  comparison. 

The  total  nitrogen  content  in  the  initial  materials,  also  in  their 
filtered  boiling  water  extracts,  was  estimated,  the  extracts  shaken  up 
with  soil,  the  filtered  solutions  incubated  at  38 — 40°  under  both  ajrobic 
and  anaerobic  conditions  (the  surface  of  the  liquid  in  the  latter  being 
protected  by  a  layer  of  oil),  and  the  ammonia  estimated  at  intervals. 

After  two  hundred  and  ten  hours,  the  experiments  were  stopped  by 
exhaustion  of  the  flasks;  in  the  ansarobic  experiments  practically  no 
reaction  had  taken  place,  but  in  the  others  considerable  quantities  of 
soluble  organic  nitrogen  bad  been  converted  into  ammonia  ;  in  one  case 
(3*35%  ammonia)  the  action  was  retarded  probably  by  the  toxic  effect 
of  excess  of  ammonia  on  the  organism  producing  it. 

The  insoluble  residues  were  treated  with  soil  extract  in  the  presence 
of  a  nutritive  mixture  (devoid  of  nitrogen),  and  after  twenty-six  days 
the  extracts  and  residues  separately  examined,  when  it  was  found  that 
a  quantity  of  insoluble  proteid  matter  had  been  converted  into 
ammonia. 

The  author  concludes  that  two  distinct  processes  are  involved  :  (1) 
the  conversion  of  insoluble  proteids  into  a  soluble  form,  and  (2)  their 
subsequent  change  into  available  ammonia,  but  whether  both  these 
changes  are  the  work  of  the  same  or  of  separate  organisms  has  yet  to 
be  determined.  F.  M.  G.  M. 

Estimation  of  Phosphorus  in  Iron  and  Steel.  C.  Reichard 
(Pharm.  Zentr.-h.,  1911,  62,  1314— 1315).— Owing  to  the  high 
molecular  weight  of  the  ammonium  phosphomolybdate  ("  yellow  ") 
precipitate  and  the  fact  that  even  minute  quantities  of  phosphorus  in 
iron  or  steel  still  yield  a  precipitate  that  can  be  weighed  with  great 
accuracy,  it  is  proposed  to  limit  the  amount  of  iron  taken  for  analysis 
to  1  gram.  L.  de  K. 

Estimation  of  Inorganic  Phosphorus  in  Animal  Tissues. 
A.  C.  Whittieb  {J.  Ind.  Eng.  Chem.,  1911,3,  248— 250).— An  account 
of  various  methods  employed  for  the  estimation  of  phosphorus  in 
animal  tissue,  with  a  discussion  on  the  difficulty  (owing  to  the  rapidity 
of  subsequent  chemical  change)  of  determining  the  relative  proportions 
in  organic  and  inorganic  combination  at  the  time  of  death. 

The  conclusions  drawn  are:  (1)  that  the  determination  of  organic 
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phosphorus  by  the  barium  method  gives  high  results  with  uncoagulated 
extracts,  owing  to  barium  phosphate  passing  through  the  filter. 

(2)  At  the  boiling  temperature,  water  has  very  little  hydrolysing 
action  on  organic  compounds  of  phosphorus  in  animal  tissue. 

(3)  Enzymes  and  bacteria  have  a  greater  hydrolytic  action  on 
organic!  phosphorus  compounds  than  boiling. 

(4)  Coagulation  of  the  proteins  by  boiling  clears  the  solution,  giving 
more  complete  precipitation,  and  also  arrests  the  action  of  enzymes 
and  bacteria.  F.  M.  G.  M. 

The  Quantitative  Separation  of  Organic  Phosphorus  and 
Phosphates  ia  Fodders.  Gustav  Fingkrling  and  A.  Hecking 
(Biockem.  Zeitsch.,  1911,  37,  452 — 456). — In  Stutzer's  process,  the 
inorganic  phosphates  are  extracted  from  the  material  by  dilute  hydro- 
chloric acid,  and  precipitated  from  the  solution  thus  obtained  by 
ammonia  and  calcium  chloride.  The  precipitated  phosphates  are  then 
dissolved  in  nitric  acid,  and  precipitated  from  this  acid  solution  as 
phosphomolybdate.  The  authors  find  that  this  process  is  in  most  cases 
satisfactory,  but  it  is  not  applicable  to  those  materials  which  contain 
phytin,  which  is  precipitated  with  inorganic  phosphates.  As  this 
substance  is  present  in  a  large  number  of  fodders,  a  new  process  is 
necessary  for  estimating  phosphoric  acid  in  materials  of  this  character. 

S.  B.  S. 

Comparison  of  Methods  for  the  Estimation  of  Phosphates 
in  Vegetable  Substances.  A.  Ponte  {Chem.  Zentr.,  1911,  ii,  900; 
from  Staz.  sperim.  ayrar.  ital.,  1911,  44,  459 — 461). — Incineration  of 
the  substance  with  the  addition  of  calcium  oxide  yielded  results  which 
agreed  with  those  obtained  by  electrolytic  oxidation,  whilst  from  2  to 
11%  less  phosphoric  oxide  was  found  by  the  ordinary  method  of 
incineration.  W.  P.  S. 

A  Possible  Fallacy  in  Fleitmann's  Test  [for  Arsenic].  Walter 
J.  Billing  {Pharm.  J.,  1911,  [iv],  33,  811). — Arsenic  having  been 
found  in  a  urine  by  the  Fleitmann  test  when  its  presence  was  thought 
to  be  highly  improbable,  the  author  investigated  the  cause,  and  found 
that  when  applying  this  tost,  the  test-tube  containing  the  zinc  and 
sodium  hydioxide  with  the  suspected  material  should  be  heated  until 
a  stream  of  hydrogen  bubbles  is  being  evolved  and  no  longer  ;  the  tube 
should  be  removed  from  the  flame,  and  the  silver  nitrate  paper 
then  placed  over  the  mouth  of  the  test-tube.  If,  as  might  be  done 
unintentionally, the  mixture  is  boiled, the  steam  escaping  (which  perhaps 
also  contains  volatile  organic  products)  exerts  a  more  or  less  strong 
reducing  action,  and  the  spot  obtained  may  be  mistaken  for  an  arsenical 
one.  L.  DB  K. 

The  Estimation  of  Arsenic  in  Insecticides.  E.  B.  Holland 
(/.  Ind.  Eng.  Chem.,  1911,  3,  168 — 171). — A  review  of  numerous 
methods  employed  for  the  estimation  of  arsenic,  with  a  discussion  as 
to  their  adaptability  to  the  analyses  of  insecticides  in  which  arsenic 
tri-  or  pent-oxides  are  the  active  constituents.     The  Avory-Haywood 
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method  {Proc.  Assoc.  Off.  Agr.  Chem.,  1905,  22,  27)  is  considered  most 
trustworthy,  and  from  it  the  author  carries  out  the  following  modiQed 
procedure. 

About  2  grams  of  the  sample  are  boiled  during  five  minutes  with 
50  CO.  of  sodium  acetate  solution  (I  :2),  cooled,  shaken  with  about 
60  c.c.  of  dilute  hydrochloric  acid  (1  :  3),  filtered  from  insoluble  matter, 
and  tlie  volume  made  up  to  500  c.c. 

About  25 — 50  c.c.  are  neutralised  with  dry  sodium  hydrogen 
carbonate  and  treated  with  25  c.c.  of  sodium  potaussium  tartrate  (10%) 
(to  redissolve  the  copper),  and  titrated  with  i\720-iodine  in  the  presence 
of  starch. 

For  samples  containing  lead  arsenate  the  following  method  is  recom- 
mended :  Two  grams  of  the  sample  are  boiled  with  66  c.c.  of  nitric  acid 
(1  :3),  cooled,  filtered,  and  made  up  to  500  c.c.  From  50  to  100  c.c. 
are  removed,  evaporated  with  10  c.c.  of  diluted  sulphuric  acid  (2:1),  and, 
finally,  heated  to  150 — 200°;  the  residue  is  dissolved  in  water,  treated 
with  10  c.c.  of  pota.s.sium  iodide  (165  :  1000),  and  boiled  until  free 
iodine  is  expelled  ;  the  solution  is  rapidly  cooled,  neutralised  with  sodium 
hydroxide,  re-acidified  with  sulphuric  acid,  starch  paste  added,  any 
remaining  free  iodine  destroyed  with  sodium  thiosulphate,  the  liquid 
rendered  alkaline  with  sodium  hydrogen  carbonate,  an  i  titrated  with 
iV^/20-iodine  solution.  F.  M.  G.  M. 

Elementary  Analysis.  Richard  Doht  {Zeitsch.  anal.  Chem., 
1911,  50,  756). — The  author  thinks  that  it  would  have  been  better 
if  Kurtenacker  (Abstr.,  1911,  ii,  823)  had  given  analytical  figures  to 
prove  why  silver  and  iron  are  not  suitable  for  the  reduction  of  nitric 
oxides  in  the  combustion  of  nitrogenous  substances,  for  experiments 
conducted  by  himself  and  Epstein  (Abstr.,  1908,  ii,  132)  led  to  a 
different  view.  L.  de  K. 

Detection  of  Carbon  Disulphide  in  Oils.  K.  Milliau  (Compt. 
rmd.,  1911,  153,  1021 — 1023). —  Vegetable  oils  employed  as  lubricants 
should  be  free  from  carbon  disulphide.  This  substance  may  be  detected 
by  heating  25  grams  of  the  oil  with  10  c.c.  of  a  concentrated  potass- 
ium hydroxide  solution,  abiding  150  c.c.  of  water,  and  a  little  sodium 
hydrogen  carbonate.  The  mixture  is  then  poured  into  20  c.c.  of 
hydrochloric  acid,  and  the  evolved  gas  tested  for  hydrogen  sulphide 
by  means  of  lead  acetate  paper. 

A  second  method  consists  in  distilling  50  grams  of  the  oil  with 
10  c.c.  of  amyl  alcohol.  The  first  4  c.c.  of  distillate  are  heated  in  a 
sealed  tube  on  the  water-bath  with  I  c.c.  of  cottonseed  oil  and  a  few 
centigrams  of  sulphur.  The  presence  of  traces  of  carbon  disulphide  is 
recognised  by  the  appearance  of  a  red  coloration.  W.  O.  W. 

Estimation  of  Silica  in  Iron  Ores.  Fr.  Moldenhauer  {Zeitsch. 
anal.  Chem.,  1911,  50,  754 — 755). — In  order  to  obtain  accurate  silica 
estimations,  it  is  advisable  to  use  platinum  dishes,  as  it  is  often 
impossible  to  remove  the  silica,  rendered  insoluble  by  evaporation, 
from  porcelain  basins.  L.  DE  K. 
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Rapid  Estimation  of  Zinc.  K.  Voigt  (Zeitsch.  angew.  Chem.,  1911, 
24,  2195 — 2198). — The  process  is  briefly  as  follows  :  One  to  three  grams 
of  the  zinc  ore  are  dissolved  in  a  mixture  of  10  c.c.  of  nitric  acid  (D  1*2) 
and  20 — 30  c.c.  of  hydrochloric  acid  (D  19),  preferably  in  a  porcelain 
dish,  so  that  the  siliceous  mass  may  be  broken  up  with  a  pestle.  After 
boiling  for  a  while  on  a  sand-bath,  the  whole  is  rinsed  into  a  200  c.c. 
flask,  50 — 60  c.c.  of  ammonia  are  added,  and  the  solution  is  again 
boiled  for  a  short  time.  When  cold,  dilute  ammonia  (1  :  3)  is  added 
up  to  the  mark,  and  the  solution  is  well  shaken  and  filtered.  One 
hundred  c.c.  of  the  filtrate  are  mixed  with  a  little  bromine  water  to 
precipitate  any  manganese,  and  the  turbid  liquid  is  then  boiled  with 
about  one  gram  of  aluminium  scrapings  until  the  copper  present  is 
all  precipitated.  Five  c.c.  of  sodium  sulphite  solution  (1  : 4)  and  a  few 
c.c.  of  dilute  ammonia  are  added,  the  liquid  is  again  heated  to  boiling, 
and  at  once  filtered;  the  residue  is  washed  with  a  hot  dilute 
ammoniacal  solution  of  sodium  sulphite. 

The  filti-ate  is  neutralised  with  hydrochloric  acid,  and  an  extra 
10  c.c.  of  dilute  acid  (1:3)  are  then  added.  After  diluting  to  150  c.c. 
and  heating  to  boiling,  the  zinc  is  at  once  titrated  with  ferrocyanide 
(21 '63  grams  of  potassium  ferrocyanide  and  14  grams  of  crystallised 
sodium  sulphite  per  litre),  using  ammonium  molybdate  solution 
(9  grams  per  litre)  as  external  indicator.  The  end  reaction  is  shown 
by  the  formation  of  a  reddish-brown  spot.  L.  de  K. 

Estimation  of  Copper.  Modification  of  the  Iodide  Method, 
E.  C.  Kendall  (/.  Amer.  Ghem.  Soc,  1911,  33,  1947— 1952).— A 
modification  of  the  iodide  method  of  estimating  copper  is  described,  in 
which  the  nitrous  acid,  formed  during  the  solution  of  the  copper  in 
nitric  acid,  is  destroyed  by  the  addition  of  sodium  hypochlorite,  the 
chlorine  thus  liberated  being  removed  by  treatment  with  phenol. 

The  solution  of  copper,  of  volume  about  50  to  60  c.c,  is  placed  in  a 
flask,  and  the  acidity  rendered  equivalent  to  about  4  or  5  c.c.  of  con- 
centrated nitric  acid.  The  temperature  should  not  be  above  25°. 
Solution  of  sodium  hypochlorite  is  added,  and  about  two  minutes  later 
5%  solution  of  phenol  is  quickly  introduced.  Sodium  hydroxide  is 
added  in  slight  excess  to  prevent  the  formation  of  nitrophenol,  and  the 
solution  is  afterwards  acidified  with  acetic  acid.  Potassium  iodide 
solution  is  now  added,  and  the  iodine  liberated  is  titrated  with 
standard  sodium  thiosulphate.  This  modification  gives  accurate 
results,  is  more  rapid,  and  requires  less  attention  than  the  original 
method.  E.  G. 

The  Estimation  of  Manganese  by  the  Sodium  Bismuthate 
Method.  Paul  H.  M.  P.  Brinton  {J.  Ind.  Eng,  Chem.,  1911,  3, 
237— 239).— The  author  has  repeated  the  work  of  Blair  (Abstr.,  1904, 
ii,  683)  and  others  on  the  estimation  of  manganese  by  the  sodium  bis- 
muthate method,  and  corroborates  the  statement  that  for  small  amounts 
of  manganese  it  is  the  most  accurate  method  known.  The  following 
modifications  are  suggested  :  that  pure  Soren&en  sodium  oxalate  should 
be  used  to  standardise  the  potassium  permanganate,  and  that  the 
empirical  factor  0'1656,  instead  of  the  theoretical  factor  0*16024,  should 
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be  employed  in  the  conversion  of  the  sodium  oxalate  figure  into  that  of 
manganese ;  this  corrects  the  tendency  of  the  method  to  give  low  resultn, 
although  the  author  considers  that  gravimetrically  standardised 
manganous  sulphate  is  the  most  accurate  standard  that  can  be  employed. 
The  decomposition  of  ores  by  the  hydrochloric  and  sulphuric  acids 
method  is  suggested  as  being  fully  as  accurate,  more  rapid,  and  possibly 
more  convenient  than  the  employment  of  hydrofluoric  and  sulphuric 
acids.  Fusing  the  ore  with  sodium  peroxide  is  also  recommended  in 
the  case  of  refractory  samples.  F.  M.  G.  M. 

A  New  Rapid  and  Accurate  Volumetric  Method  for  the 
Estimation  of  Manganese  and  its  Application  to  the  Analysis 
of  Iron  and  Steel.  Floyd  J.  Mktzoeb  and  L.  E.  Marhs  (/.  Ind.  Eng. 
Chem.,  1911,  3,  333 — 335). — It  has  been  observed  that  the  presence  of 
manganese  disturbs  the  estimation  of  ferrous  iron  in  rocks  by  the 
sulphuric-hydrofluoric  acid  method :  the  more  hydrogen  fluoride 
employed,  the  ^higher  the  percentage  of  iron  found,  a  fact  which 
pointed  to  the  possibility  that  manganese  and  permanganic  acid  react 
together  quantitatively  in  the  preBence  of  a  sufficient  quantity  of 
this  acid. 

Solutions  of  carefully  standardised  manganous  sulphate  were  titrated 
with  3'/30-pota8sium  permanganate  in  waxed  beakers  in  the  presence  of 
50%  sulphuric  acid  (1  vol.),  hydrofluoric  acid  (25  vols.),  and  varying 
quantities  of  ammonium  fluoride  (which  increased  the  speed  of  reaction), 
and  when  the  experiments  were  repeated  in  the  presence  of  ferric  iron 
identical  results  were  obtained. 

The  analysis  of  steel  was  conducted  as  follows  :  About  one  gram  of 
the  sample  dissolved  in  nitric  acid  was  treated  with  ammonium  per- 
sulphate (1  gram)  and  boiled  during  a  few  seconds,  evaporated  to 
dryness,  and  dissolved  in  a  mixture  of  50%  sulphuric  acid  (20  c.c.)  and 
30  c.c.  of  water  ;  the  solution  was  boiled  until  clear,  transferred  to  a 
waxed  beaker,  and  treated  with  5  grams  of  ammonium  fluoride  and 
25  c.c.  of  hydrofluoric  acid,  the  volume  made  up  to  100 — 150  c.c, 
and  Anally  titrated  with  potassium  permanganate. 

The  results  of  numerous  experiments  are  tabulated,  and  the  method 
is  claimed  to  be  simple,  accurate,  and  rapid,  and  at  the  same  time 
applicable  to  the  cases  of  spiegels  and  other  manganese  ores. 

F.  M.  G.  M. 

Estimation  of  Ferrous  Ions  with  Standard  Iodine.  Gysbebt 
RoMYN  (C/ie7«.  Zeit.,  1911,  36,  1300). — The  process  is  more  particularly 
intended  for  pharmaceutical  preparations  (Blaud's  pills,  syrup  of 
ferrous  iodide,  etc.).  The  preparation  is  dissolved  in  so  much  dilute 
sulphuric  or  hydrochloric  acid  that  the  free  acidity  amounts  to  about 
20  c.c.  of  iV-acid.  The  solution  is  then  added  to  a  mixture  of  20  c.c. 
of  iV^/10-iodine  solution  and  5  grams  of  powdered  sodium  pyro- 
phosphate, and  the  mixture  is  shaken  until  the  latter  has  nearly 
dissolved.  After  five  minutes,  the  excess  of  iodine  is  titrated  with 
iV/10-thiosulphate  as  usual;  1  c.c.  of  the  latter  =  27*8  mg.  of 
crystallised  ferrous  sulphate.  L.  D£  K. 
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Detection  of  Nickel  and  Cobalt  in  Mixtures.  Angel  del 
Campo  and  Jaime  Ferrer  {Anal.  Fis.  Quim.,  1911,  9,  201 — 213, 
272 — 276.  Compare  Abstr.,  1911,  ii,  825). — The  value  of  potassium 
methyl  xanthate  as  a  delicate  reagent  for  nickel  and  cobalt  (compare 
loc.  cit.)  has  been  examined  in  respect  to  delicacy,  and  in  comparison 
with  TschugaefE's  reagent  for  nickel  (dimethylglyoxime)  and  Vogel's 
reagent  for  cobalt  (ammonium  thiocyanate  and  amyl  alcohol). 

In  the  case  of  nickel  alone,  both  reagents  display  about  equal  delicacy, 
detecting  nickel  in  1  c.c.  of  a  1  in  200,000  solution,  or  in  4  c.c.  of  a  1 
in  500,000  solution,  which  is  the  limit. 

"With  mixtures  of  nickel  and  cobalt  in  the  proportion  of  1  to  100, 
TschugaefE's  reagent  fails,  but  potassium  methyl  xanthate  is  trust- 
worthy, and  with  care  may  be  employed  to  recognise  nickel  in  the 
presence  of  even  higher  proportions  of  cobalt. 

In  regard  to  cobalt  the  xanthate  has  about  five  times  the  delicacy  of 
"Vogel's  reagent,  being  capable  of  recognising  the  metal  clearly  in  1  c.c. 
of  a  solution  of  1  in  250,000.  "With  mixtures  of  cobalt  with  excess 
of  nickel  (10  to  2000  times),  the  reagents  display  about  equal 
value  when  working  at  the  limits  of  sensibility  of  Vogel's  test. 

G.  D.  L. 

Separation  of  Nickel  and  Zinc  in  German  Silver  and  Other 
Alloys.  La  Verne  "W.  Spring  {J.  Ind.  Eng.  Chem.,  1911,  3, 
255 — 256). — About  0-5  gram  of  the  drillings  is  freed  from  tin  with 
nitric  acid,  the  lead  removed  as  sulphate,  copper  by  electrolysis,  and 
the  iron  by  means  of  ammonium  hydroxide.  Five  grams  of  ammonium 
chloride  are  then  added,  and  the  solution  just  neutralised  with  hydro- 
chloric acid  and  ti-eated  with  0*4  gram  of  dimethylglyoxime  (dissolved 
in  alcohol)  for  every  0*1  gram  of  nickel  supposed  to  be  present; 
ammonium  hydroxide  is  added  drop  by  drop  until  just  ammoniacal, 
and  the  solution  allowed  to  remain  at  just  below  boiling  point  during 
about  half  an  hour.  The  precipitate  is  collected  on  a  tarred  filter, 
washed  with  hot  water,  dried  at  105°,  and  weighed:  CgHj^OjiN^Ni  x 
0-2031  =  Ni. 

The  filtrate  is  acidified  with  an  excess  of  10  c.c.  of  concentrated 
hydrochloric  acid,  boiled  to  decompose  the  excess  of  dimethylglyoxime, 
treated  with  10  grams  of  microcosmic  salt  (in  saturated  solution), 
rendered  exactly  neutral  with  ammonia,  and  allowed  to  remain  just 
below  its  boiling  point  until  the  precipitate  has  granulated  ;  this  is 
collected,  washed  with  hot  water,  ignited,  and  weighed  as  zinc 
pyrophosphate.  F.  M.  G.  M. 

Estimation  of  Tin  in  Canned  Poods.  Herman  Schreiber  and 
W.  C.  Taber  (/.  Ind.  Eng.  Chem.,  1911,  3,  257— 261).— A 
discussion  of  the  difficulties  experienced  in  obtaining  accurate  results 
by  the  wet  combustion  methods  usually  employed  for  estimating  tin  in 
canned  foods. 

The  author  gives  a  detailed  description  of  an  alkali  fusion  method, 
which  he  finds  gives  excellent  results,  the  main  procedure  of  which 
consists  in  mixing  about  100  grams  of  the  material,  weighed  into  an 
iron  crucible  with  50  c.c.  of  an  aqueous  solution  containing  160  grams 
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of  sodium  hydroxide,  and  100  grams  of  sodium  carbonate  per  litre, 
adding  75  c.c.  of  alcohol  (95%),  evaporating  carefully  to  dryness  with 
continual  stirring,  slowly  raising  the  temperature  to  about  160°,  and 
6nally  igniting  in  a  muffle  until  all  volatile  matter  is  removed. 

The  fused  mass  is  transferred  to  a  beaker,  and  evaporated  with  50  c.c. 
of  concentrated  sulphuric  acid  and  30  c.c.  of  nitric  acid  (D  1*42) 
until  fumes  of  sulphur  trioxide  are  apparent ;  the  mixture  is  cooled, 
diluted,  almost  neutralised  with  ammonium  hydroxide,  and  treated 
with  hydrogen  sulphide  ;  the  collected  precipitate  is  washed  with  a 
mixture  of  ammonium  acetate  and  dilute  acetic  acid,  the  tin  re- 
dissolved  by  boiling  with  sodium  hydroxide,  and  after  separation  from 
other  substances  which  may  be  present,  it  is  finally  re-precipitated, 
collected,  ignited,  and  weighed  as  stannic  oxide.  F,  M.  O.  M. 

Separation  of  Zirconium  from  Iron  and  Aluminium  and 
the  Analysis  of  Ferrozirconium.  M.  Wunder  and  B.  Jeannebbt 
{Zeitsch.  anal.  Chem.,  1911,  60,  733 — 735). — Separation  of  Zirconium ^ 
Iron,  and  Aluminium. — About  1  gram  of  the  mixed  oxides  is  fused  in 
a  platinum  crucible  with  6  gram:^  of  sodium  carbonate,  the  mass  is 
taken  up  with  water,  and  after  addition  of  1  gram  of  sodium  carbonate, 
boiled  for  a  few  minutes.  The  filtrate  contains  the  aluminium  (also 
any  chromium),  from  which  the  alumina  may  be  precipitated  by  adding 
excess  of  ammonium  nitrate.  If  much  is  present,  it  is  advisable  to 
submit  the  insoluble  mass  to  a  second  fusion  with  sodium  carbonate. 

The  iron  is  dissolved  by  hot  dilute  hydrochloric  acid  (1:1),  and 
estimated  as  usual.  The  undissolved  zirconium  oxide  is  ignited,  and 
weighed  as  such. 

Analysis  of  Ferrozirconium. — The  alloy  is  heated  on  the  water-bath 
with  hydrochloric  acid  and  bromine,  when  the  zirconium  and  the  iron 
pass  into  solution,  whilst  the  silicon  is  converted  into  oxide.  After 
adding  a  little  nitric  acid,  the  whole  is  evaporated  to  dryness,  and 
finally  heated  in  an  air-bath  at  110°,  The  mass  is  then  dissolved 
in  dilute  hydrochloric  acid,  and  the  silica  is  collected  and  ignited. 
From  its  weight  should  be  deducted  the  small  amount  of  zirconium 
oxide  which  is  left  after  the  usual  treatment  with  hydrofluoric  and 
sulphuric  acid. 

The  filtrate  from  the  silica  is  precipitated  with  ammonia,  and  the 
oxides  are  then  submitted  to  the  fusion  with  sodium  carbonate  as 
described.     The  process  may  be  also  applied  to  zirconium  carbides. 

L,  DE  K. 

A  Volumetric  Method  for  Estimating  Antimony  in  Alloys. 
George  S.  Jamieson  {J.  Ind.  Eng.  Chem.,  1911,  3,  250 — 251). — An 
application  of  Andrews'  (Abstr.,  1903,  ii,  686)  iodate  method  to  the 
estimation  of  antimony  in  alloys,  especially  "  hard  leads  "  and  solders ; 
it  is  claimed  to  be  rapid,  accurate,  and  admissible  in  the  presence  of 
copper  and  iron. 

Two  other  methods  have  been  studied  comparatively  by  the  author, 
the  first,  which  is  based  on  getting  the  antimony  into  the  quinquevalent 
form  in  dilute  hydrochloric  acid  solution,  adding  potassium  iodide, 
and   titrating  with  sodium  thiosulphate,  gave   good    results  only  in 
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the  absence  of  copper  or  iron ;  the  second  method  depends  on 
getting  the  antimony  into  the  tervalent  condition  in  sodium  hydrogen 
carbonate  solution,  and  titrating  with  iodine  gave  unsatisfactory 
results  in  the  presence  of  lead,  owing  to  the  co-precipitation  of 
antimony  which  was  found  to  take  place  even  in  the  presence  of 
tartaric  acid. 

About  1  gram  of  an  alloy  containing  less  than  2%  of  antimony 
is  weighed  into  a  200  c.c.  Erlenmeyer  flask,  and  heated  with  10  c.c.  of 
concentrated  sulphuric  acid  until  decomposition  is  complete,  boiled 
gently  for  about  two  minutes  after  the  lead  sulphate  has  become 
white,  cooled,  and  diluted  with  15  c.c.  of  water;  15  c.c.  of  dilute 
hydrochloric  acid  (1:1)  are  then  added,  the  mixture  vigorously  shaken, 
and  the  lead  sulphate  collected  on  a  Gooch  crucible  and  wasluul  with 
hydrochloric  acid  of  the  same  concentration.  The  filtrate  is  transferred 
to  a  glass- stoppered  bottle  of  about  250  c.c.  capacity,  5  c.c,  of  chloro- 
form, 15  c.c.  of  concentrated  hydrochloric  acid,  and  5  c.c.  of  a  solution 
of  iodine  monochloride  added ;  the  bottle  is  shaken,  and  after  about  five 
minutes  the  liberated  iodine  titrated  with  standard  potassium  iodate 
until  the  chloroform  in  just  decolorised  after  a  vigorous  shaking 
(which  should  be  repeated  in  about  a  minute  to  ensure  obtaining  the 
correct  end-point) ;  the  liquid  can  be  poured  off,  and  the  chloroform 
employed  for  further  titrations. 

The  concentration  of  the  hydrochloric  acid  in  the  solution  is  of 
importance,  and  the  above  quantities  should  be  adhered  to  carefully. 
The  iodine  monochloride  solution  is  prepared  by  dissolving  10  grams 
of  potassium  iodide  and  6"44  grams  of  potassium  iodate  in  75  c.c. 
of  water,  adding  75  c.c.  of  concentrated  hydrochloric  acid  and  a  globule 
of  chloroform,  and  adjusting  exactly  to  a  faint  iodine  colour  by  shak- 
ing and  adding  minute  quantities  of  potassium  iodide  or  iodate  until 
the  required  condition  is  obtained.  F.  M.  G.  M. 

The  Geo-chemical  Interpretation  of  Water  Analyses. 
Chase  Palmer  (Bull.  U.S.  Geol  Survey,  479  ;  a  Reprint,  31  pp.). — 
A  record  of  a  large  number  of  analyses  of  waters  from  American 
rivers.  The  results,  however,  are  not  given  in  terms  of  definite  salts, 
but  as  follows :  First,  the  properties  of  the  solution  in  %  proportions 
[primary  salinity,  secondary  salinity,  tertiary  salinity  (acidity), 
primary  alkalinity,  secondary  alkalinity]  ;  second,  the  percentage  of 
reacting  values  of  co-ordinate  radicles,  from  which  the  properties  of 
reaction  may  be  directly  derived  accompanied  by  a  statement  of 
concentration  values  in  parts  per  million ;  third,  the  character 
formula  (the  percentage  of  reacting  values  of  the  individual  radicles 
determined),  together  with  a  statement  of  the  concentration  value ; 
fourth,  the  base  analyses. 

(1)  Primary  salinity  (alkali  salinity)  is  salinity  not  to  exceed  twice 
the  sum  of  the  reacting  values  of  the  radicles  of  the  alkalis ;  (2) 
secondary  salinity  (permanent  hardness)  is  the  excess  (if  any)  of 
salinity  over  primary  salinity  not  to  exceed  twice  the  sum  of  the 
reacting  values  of  the  radicles  of  the  alkaline  earths  group ;  (3)  tertiary 
salinity  (acidity)  is  the  excess  (if  any)  of  salinity  over  primary  and 
secondary  salinity;  (4)  primary  alkalinity  (permanent  alkalinity)  is 
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the  excess  (if  any)  of  twice  the  sum  of  the  reacting  values  of 
the  alkalis  over  salinity ;  (5)  secondary  alkalinity  (temporary 
alkalinity)  is  the  excess  (if  any)  of  twice  the  sum  of  the  reacting 
values  of  the  radicles  of  the  alkaline  earth  group  over  secondary 
salinity.  In  distinguishing  the  special  properties  the  values  of 
radicles  of  the  same  sign  are  doubled  ;  the  positive  and  negative 
radicles,  which  together  induce  their  special  properties,  thus  receive 
their  full  value. 

In  the  author's  opinion  this  form  of  stating  results  is  more 
comprehensive  to  the  geologist  than  the  expression  in  definite  salts, 
which  is  always  more  or  less  hypothetical.  L.  de  K. 

ColoMmetric  Estimation  of  Phenols  in  Waste  Liquors. 
Hermann  Bach  {ZeiUch.  anal.  Chem.,  1911,  50,  736— 740).— The 
process  is  based  on  the  fact  that  10  c.c.  of  a  very  dilute  solution  of 
phenol  (a  few  mg.  only)  when  heated  to  boiling  with  0*2  c.c.  of 
Millon's  reagent  and  0*1  c.c.  of  nitric  acid  ^ive,  when  allowed  to 
cool,  a  liquid  of  a  permanent  rose  or  reddish  colour,  which  may  then 
be  matched  with  a  solution  of  phenol  of  known  strength  similarly 
treated. 

In  order  to  apply  the  procees  to  waste  liquors,  1  litre  of  the  sample 
is  mixed  with  5 — 10  c.c.  of  strong  aqueous  potassium  hydroxide  and 
evaporated  in  a  dish  to  50  c.c.  The  contents  are  then  transferred  to 
a  500  c.c.  Erlenmeyer  flask  having  a  mark  at  150  c.c,  a  slight  excess 
of  sulphuric  acid  is  added,  and  when  cold  the  liquid  is  diluted  up 
to  the  150  c.c.  mark;  one  hundred  c.c.  are  then  distilled  off.  To 
this  distillate,  which  contains  the  phenol  from  one  litre,  is  then 
applied  the  above  colorimetric  test ;  if  the  colotir  should  be  a  dark  red, 
it  must  be  suitably  diluted.  L.  de  K. 

The  Estimation  of  Phenol  and  ^-Cresol  in  Mixtures  of 
the  Two.  Hugo  Ditz  and  Friedrich  Babdach  (Bioch^m.  Zeitsch., 
1911,  37,  272 — 312). — The  authors  maintain,  in  opposition  to 
Siegfried  and  Zimmermann  and  others,  that  the  original  method 
proposed  by  Ditz  and  Cedivoda,  in  1899,  for  the  estimation  of  phenol 
and  jo-cresol  in  mixtures  of  these  substances  gives  accurate  results, 
provided  that  the  details  given  in  the  description  of  the  process 
are  strictly  adhered  to.  The  method  depends  on  the  principal  of 
estimating  the  amount  of  bromine  taken  up  by  the  mixture,  and  the 
success  of  the  process  depends  on  using  the  right  excess  of  bromate 
and  bromide  mixture  and  of  hydrochloric  acid,  and  on  other  details. 
The  paper  is  largely  controversial,  and  the  various  points  insisted  on 
by  the  authors  are  illustrated  by  a  large  number  of  analyses  of 
mixtures  containing  known  quantities  of  the  two  phenols.     S.  B.  S. 

Two  Modifications  of  Fehling's  Solution.  Edward  Frank 
Harrison  {Pharm.  J.,  1911,  [iv],  33,  746— 747).— Benedict  has 
suggested  recently  that  in  the  use  of  Fehling's  solution  for  the  detec- 
tion and  estimation  of  dextrose,  the  actual  reduction  is  effected  by  a 
substance  resulting  from  the  action  of  the  alkali  hydroxide  on  the 
sugar,  and  that  this  change  may  proceed  further,  especially  in  presence 
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of  substances  which  retard  the  normal  action,  and  give   rise  to  non- 
reducing  products. 

The  reducing  substance  is  produced  more  slowly  by  alkali  carbonates, 
but  these  have  little  or  no  further  action,  and  consequently  Benedict 
has  proposed  two  modified  forms  of  Fehling's  solution  for  qualitative 
and  quantitative  use  respectively,  in  which,  among  other  changes, 
sodium  hydroxide  is  replaced  by  sodium  carbonate  (Journ.  Amer.  Med. 
Ass.,  1911,  Oct.  7).  The  preparation  and  application  of  these  solutions 
to  the  detection  and  estimation  of  dextrose  in  urine  are  described 
and  critically  examined  in  this  paper.  The  author  considers  that 
Benedict's  claim  that  his  first  solution  is  a  far  more  delicate  reagent 
for  dextrose  in  urine  than  Fehling's  solution,  is  justified.  The 
solution  for  quantitative  use  is  shown  to  give  good  results  with 
solutions  of  dextrose  in  water,  but  is  less  satisfactory  when  used  for 
urine  containing  dextrose.  T.  A.  H. 

Rapid  Volumetric  Estimation  of  Sugar.  Walter  F.  Sutherst 
{J.  Ind.  Eng.  Chem.,  1911,  3,  256). — The  following  is  stated  to  be  a 
convenient  method  of  indicating  the  end-point  when  estimating  sugar 
with  Fehling  solution.  The  Fehling  solution  is  heated  to  boiling,  and 
the  sugar  added  until  a  faint  blue  colour  is  apparent  at  the  edge  of 
the  porcelain  vessel  employed.  As  further  sugar  is  added,  a  drop  of 
the  mixture  is  placed  on  the  top  side  of  a  filter  paper  folded  in  half, 
the  filtrate  passes  through,  and  the  spot  is  treated  with  a  drop  of  a 
dilute  acetic  acid  solution  of  1%  potassium  ferrocyanide ;  on  holding 
up  to  the  light,  the  faintest  trace  of  copper  ferrocyanide  is  plainly 
seen,  and  the  end  of  the  reaction  readily  indicated.  F.  M.  G.  M. 

The  Physiology  and  Pathology  of  Carbohydrate  Metabolism 
[Oolorimetric  Estimation  of  Small  Amounts  of  Sugar].  Karl* 
Eeicher  and  E.  H.  Stein  {Biochem.  Zeitach.,  1911,  37,  321— 344).— A 
method  for  estimating  colorimetrically  small  quantities  of  sugar  by  means 
of  the  Molisch  reaction  is  described.  Ten  c.c.  of  concentrated  sulphuric 
acid  are  placed  in  a  graduated  cylinder  with  glass  stopper,  and  to  this 
a  tablet  containing  0*05  gram  of  a-naphthol  is  added,  and  then  2  c.c. 
of  the  solution  to  be  investigated.  Under  these  conditions,  the  correct 
temperature  for  the  development  of  the  colour  is  attained.  After 
gently  mixing,  so  that  the  colour  is  uniformly  distributed,  the 
mixture  is  allowed  to  cool,  and  is  then  diluted  to  20  c.c.  The  colour 
is  compared  by  means  of  a  Plesch  colorimeter,  or  a  Stein  chromoscope, 
with  a  solution  prepared  in  a  similar  way  with  0*02%  dextrose 
solution.  This  is  the  most  convenient  strength  when  the  sugar  in 
blood  is  to  be  estimated.  For  the  estimation  of  sugar  in  this  fluid, 
2  c.c.  of  serum  are  taken  and  diluted  to  10  c.c.  with  water,  and  then 
1 — 2  c.c.  of  concentrated  potassium  sulphate,  6  to  7%  of  dialysed  ferric 
hydroxide  solution  (the  method  of  preparing  which  is  given  in  detail), 
and  water  up  to  the  total  volume  of  20  c.c.  are  added.  Two  c.c.  of 
this  filtered  solution  are  employed  for  each  test.  S.  B.  S. 

The  Estimation  of  Sugars  in  Natural  Products.  Carl 
Neuberg  and  Migaku  Ishida  [Biochem.  Zeitsch.,  1911,  37,  142 — 169). 
— By  precipitation  with  50%  mercuric  acetate  solution,  followed   by 
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precipitation  with  25%  phosphotungstic  acid  solution,  all  optically 
active  derivatives  of  proteins,  as  well  as  the  proteins  themselves, 
nucleoproteins,  lecithin,  and  other  substances  can  be  precipitated. 
The  su<;ar8  remain  in  solution,  and  can  be  accurately  estimattid  polari- 
metrically  in  the  filtrate,  Glycosamine  as  well  as  the  other 
carbohydrntes  can  ftlso  be  estimated  in  this  way.  The  metl'.od  is 
illustrated  by  a  large  number  of  examples  of  analyses  of  mixtures  of 
known  sugar  content,  with  different  varieties  of  sugar-s.  A.  method  is 
also  given  for  preparing  the  phosphotungstic  acid  reagent  directly 
fi  cm  sodium  tungstate,  phosphoric  and  sulphuric  acids.  S.  B.  S. 

Estimation  of  Sugar  in  the  Blood.  Denoo  Takahashi  {Biochem. 
ZeiUeh.,  1911,  37,  30 — 33). — The  sugar  in  dog's  blood  was  estimated 
polarimetricaliy,  and  after  yeast  fermentation,  both  polarimetrically 
and  by  the  methods  of  Bang  and  Bertrand.  in  all  cases,  no  fiugar 
was  found  after  fermentation.  The  total  sugar  in  dog's  blood  was 
nlso  estimated  polarimetricjilly  and  by  the  methods  of  Kumagawa  Suto, 
Bertrand,  and  of  Bang.  The  results  by  the  first  two  methods  agreed 
well  with  another,  and  were  always  somewhat  lower  than  the  results 
obtained  by  Bang's  method.  S.  B.  S. 

The  Estimation  of  Dextrose  in  Urine  and  Blood.  Bebthold 
Oppler  {Zeilsch.  phyaiol.  Chem.,  1911,  75,  71 — 134). — In  order  to 
estimate  dextrose  in  the  urine  polarimetrically  before  and  after 
fermentation,  the  urine  was  treated  with  phosphotungstic  acid,  lead 
acetate,  and  hydrogen  sulphide;  this  excludes  pigment,  other  reducing 
substances,  and  Isevorotatory  materials.  Estimation  by  reduction  gives 
too  high  a  result.  The  existence  of  physiological  glycosuria  is  very 
doubtful ;  any  sugar  found  in  normal  urine  probably  arises  from  other 
sources,  especially  glycuronic  acid.  Similar  conclusions  are  arrived 
at  in  respect  to  the  best  method  for  estimating  dextrose  in  blood. 

W.  D.  H. 

[Detection  and]  Estimation  of  Dextrose  in  Urine.  G.  A. 
Stutterheim  {Fluirm.  WeeMlad,  1911,  48,  1201  — 1204).— The  author 
uses  an  alkaline  copper  Rolution  made  as  follows:  17'32  grams  of 
copper  sulphate,  100  grams  of  glycerol,  20  grams  of  sodium  hydroxide, 
and  water  up  to  250  c.c.  This  solution  should  be  kept  in  brown 
bottles.  When  testing  urine  for  dextrose,  5  c.c.  of  the  reagent  are 
diluted  with  5  c.c.  of  water,  heated  to  boiling  in  a  test-tube,  and  set 
aside.  Five  c.c.  of  the  urine  mixed  with  5  c.c.  of  water  are  also  heated 
to  boiling,  and  then  at  once  added  to  the  copper  solution.  If  dextrose 
is  present,  the  red  copper  reduction  will  be  noticed  at  the  top  of  the 
liquid  within  one-half  to  one  minute  ;  0*5%  of  dextrose  may  thus  be 
readily  detected  even  when,  as  frequently  occurs,  the  urine  contains 
substances  which  interfere  with  the  ordinary  Fehling  test. 

When  estimating  dextrose  in  urine  by  the  iodometric  method,  the 
author  recommends  making  an  allowance  of  -  0*15%  on  account  of 
dextrose  occurring  naturally.  L.  de  K. 
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The  Detection  and  Estimation  of  Sugar  in  the  Urine. 
A.  C.  Andersen  (^loc/iem.  Zeitsch.,  1911,  37,  262 — 265). — It  was  found 
that  the  clarification  of  urine  by  charcoal  in  the  presence  of  5%  hydro- 
cliloric  acid,  according  to  the  method  of  Bang  and  Bohmannson,  leads 
to  errors  in  the  estimation  of  sugar,  owing  to  adsorption  by  the 
charcoal,  especially  when  blood-charcoal  is  used.  If,  however,  the 
clarification  is  carried  out  by  charcoal  in  the  presence  of  10%  of  acetic 
acid  (lOcc.  urine, diluted  to  50  c.c.  with50%  acetic  acid, and  the  mixture 
shaken  with  4  grams  of  blood-charcoal  for  ten  minutes),  a  perfectly 
clear,  colourless  solution  is  obtained,  which,  on  polarisation,  gives  the 
correct  sugar  values.  S.  B.  S. 

Colorimetrio  Estimation  of  Sugar,  Creatine,  and  Creatinine 
in  Urine.  Wilhelm  Autenrieth  and  GtErhard  Muller  (Miinch. 
med.  Woch.,  1911  ;  Reprint,  12  pp.). — Whilst  the  process  described  by 
Autenrieth  and  Tesdorpf  (Abstr.,  1911,  ii,  159)  yields  trustworthy 
results  when  applied  to  colourless  urines,  it  is  recommended  that  dark- 
coloured  urine  should  be  treated  with  blood-charcoal  free  from  iron 
after  the  diluted  urine  has  been  boiled  with  Bang's  copper  solution. 
The  blood-charcoal,  when  free  from  iron,  does  not  retain  any  of  the 
copper.  .  W.  P.  S. 

Colorimetrio    Estimation   of  Lactose   in  Urine   and  Milk. 

AVilhelm  Autenrieth  and  Albert  Funk  [Miinch.  med.  Woch.,  1911, 
Reprint,  8pp.). — The  presence  of  lactose  in  urine  may  be  ascertained 
by  means  of  the  test  described  by  Wohlk  (Abstr.,  1906,  ii,  122); 
dextrose,  when  present  to  the  extent  of  not  more  than  1%,  does  not 
yield  a  coloration  with  the  test,  neither  does  it  interfere  with  the 
lactose  reaction.  For  the  estimation  of  lactose,  1 0  c.c.  of  the  diluted 
urine  (containing  not  more  than  0'04  gram  of  the  sugar)  are  boiled 
for  three  minutes  with  50  c.c.  of  Bang's  copper  solution,  cooled, 
diluted  with  potassium  thiocyanate  solution  to  a  volume  of  50  c.c, 
0*5  gram  of  blood-charcoal  free  from  iron  is  added,  the  mixture  is 
shaken  for  five  minutes,  and  filtered.  The  quantity  of  unreduced 
copper  in  the  filtrate  is  then  estimated  by  comparison  with  standard 
solution  in  a  colorimeter  (compare  Abstr.,  1911,  ii,  159).  In  the 
case  of  milk,  25  c.c.  of  the  sample  are  diluted  with  400  c.c.  of  water, 
acetic  acid  is  added,  the  mixture  is  boiled,  and  diluted,  when  cold,  to 
a  volume  of  500  c.c.  After  filtration,  10  c.c.  of  the  filtrate  are  boiled 
with  50  c.c.  of  Bang's  solution  as  described  above.  W.  P.  S. 

Estimation  of  Sucrose,  and  the  {Detection  of  Dextrin  in 
Foods.  Andre  F.  Vollant  {Ann.  Falsif.,  1911,  4,  504— 509).— A 
method  proposed  by  Lemeland  (Abstr.,  1910,  ii,  1006),  which  is  based 
on  the  destruction  of  the  reducing  and.  rotatory  powers  of  arabinose, 
dextrose,  laevulose,  galactose,  and  lactose  when  these  sugars  are  heated 
with  manganese  dioxide  and  alkaline  hydrogen  peroxide  solution, 
whilst  sucrose  is  not  affected,  may  be  employed  for  the  estimation  of 
sucrose  in  commercial  sugars,  syrups,  confectionery,  dried  milks,  and 
honey.  The  results  obtained  are  trustworthy.  It  is  pointed  out  that 
acetic  acid  should  be  used  for  neutralising  the  sugar  solution  after 
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treatment,  and  not  nitric  acid  as  prescribed  in  the  original  paper. 
After  clarification,  the  solution  must  be  aciditied  by  acetic  acid  before 
being  examined  in  the  polarimeter.  Dextrin  may  be  detected  when 
mixed  with  other  sugars  by  inverting  the  sucrose  present,  and  then 
subjecting  the  solution  to  the  above-mentioned  treatment ;  any  optical 
activity  exhibited  by  the  resulting  solution  is  due  solely  to  the  presence 
of  dextrin.  W.  P.  S. 

Approximate  Estimation  of  Starch  by  Iodine.  Lester  Reed 
{Chem.  Ne%D»,  1911,  104,  271). — A  quantity  of  the  substance,  con- 
taining about  0*1  gram  of  starch,  is  heated  with  5  c.c.  of  glycerol  to  a 
temperature  of  190°  for  five  minutes;  the  mixture  is  then  diluted  to 
a  volume  of  about  50  c.c,  and  filtered.  To  the  filtrate  when  cold  is 
added  concentrated  iodine  solution  (in  j)otassium  iodide),  the  precipi- 
tated starch-iodine  compound  is  collected  on  a  filter,  washed  with 
boiling  90%  alcohol,  and  then  rinsed  into  a  platinum  basin  with  a  jet 
of  boiling  water.  The  contents  of  the  basin  are  boiled  to  expel  iodine, 
then  evaporated,  dried,  and  weighed.  Allowance  is  made  for  mineral 
matter  present.  The  process  cannot  be  applied  to  bread  or  cocoa,  or  to 
substances  in  which  the  starch  has  been  heated  previously.  In  the 
case  of  cocoa,  theobromine  or  some  other  substance  is  precipitated 
together  with  the  starch.  W.  P.  S. 

Estimation  of  the  Acidity  of  Wine.  Fernand  Repiton  {Ann. 
.Fa/«/.,  1911,  4,  578 — 580). — The  following  method  is  recommended 
for  the  estimation  of  the  total  acidity  of  red  wine.s  :  Five  c.c.  of  the 
wine  are  placed  in  a  large  beaker,  5  drops  of  a  cold  saturated  alcoholic 
phenolphthalein  solution  and  3  drops  of  a  12%  alcoholic  fluorescein 
solution  are  added,  and  the  mixture  is  heated  just  to  boiling ;  5  c.c.  of 
cold  water  are  then  added,  and  the  solution  is  titrated  with  iV720- 
alkali  solution.  The  red  colour  of  the  wine  changes  gradually  to  green 
during  the  titration,  and  the  end'^point  is  taken  when  the  red  colour  of 
the  indicator  appears  in  the  green  solution.  This  point  is  readily  seen 
if  a  white  tile  is  placed  under  the  beaker.  W.  P.  S. 

Estimation  of  the  Acidity  of  Milk.  0.  Rammstedt  {Chem.  Zeit., 
1911,  35,  1218— 1219).— Soxhiet's  method  (titration  of  50  c.c.  of  milk 
with  iV74-sodium  hydroxide  solution,  using  phenolphthalein  as  indicator) 
is  the  most  trustworthy  of  the  many  processes  which  have  been 
proposed  for  the  estimation  of  the  acidity  of  milk.  In  the  case  of 
Thorner's  method  (titrating  a  mixture  of  10  c.c.  of  the  milk  and  20  c.c. 
of  water  with  iV/lO-sodium  hydroxide),  the  results  obtained  are  lower 
than  those  yielded  by  Soxhiet's  method  when  both  sets  of  results  are 
calculated  to  the  same  basis ; .  this  lower  result  is  due  to  the  presence 
of  the  added  water,  and  the  loss  increases  with  the  quantity  of  water. 

W.  P.  S. 

Estimation  of  Benzoic  Acid.  Eduard  Remy  {Chem.  Zentr.,  1911, 
ii,  1379— 1380;  from  Apoth.  Zeit.,  1911,  26,  835— 836).— An  iodo- 
metric  method  is  described.  The  benzoic  acid  is  dissolved  in  50% 
alcohol,    and    the  solution  is  treated   with  5%  potassium  iodide  and 
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potassium  iodate  solutions ;  the  benzoic  acid  is  converted  into  mono- 
iodobeozoic  acid,  and  an  equivalent  quantity  of  iodine  is  liberated. 
This  free  iodine  is  then  titrated  with  thiosulphate  solution ;  1  -22  grams 
of  benzoic  acid  liberate  1"269  grams  of  iodine.  W.  P.  S. 

Estimation  of  Oinnamic  Acid  in  Aqueous  Solutions  by 
means  of  Bromine.  Anne  W.  K,  de  Jong  (Rec.  trav.  chim.,  1911, 
30,  223 — 224). — The  cinnamic  acid  is  obtained  in  a  finely  divided 
state  by  solution  in  sodium  hydroxide  and  precipitation  by  hydrochloric 
acid.  Bromine  water  (iVyiO)  is  then  added  until  the  solution  does 
not  decolorize  after  five  minutes.  Potassium  iodide  is  added,  and  the 
liberated  iodine  estimated  by  titration.  From  this  is  calculated  the 
amount  of  bromine  used,  and  thus  the  amount  of  cinnamic  acid  in  the 
solution.  W.  G. 

Estimation  of  Uric  Acid  by  means  of  Iodine  and  the  Action 
of  Iodine  on  Creatinine.  C.  J.  Reichardt  {Pharm.  Zeit,  1911,  56, 
922). — In  the  method  described  by  Pizzorno  (Abstr.,  1911,  ii,  667) 
care  must  be  taken  in  heating  the  urine  with  sodium  carbonate,  as  uric 
acid  is  converted  into  glyoxylic  acid  when  boiled  with  alkalis.  When 
the  urine  contains  creatinine,  this  is  changed  into  creatine  by  the 
treatment  prescribed.  The  author  finds  that  creatinine  is  converted 
into  creatine  by  the  action  of  iodine  j  in  this  reaction  the  iodine  at 
first  combines  with  the  creatinine,  and,  only  after  the  lapse  of  some 
length  of  time,  is  hydrogen  iodide  liberated  with  the  formation  of 
methylguanidineacetyl  iodide.  W.  P.  S. 

Estimation  of  Formaldehyde.  Elias  Elvovk  {Amer.  J.  Pharm., 
1911,  83,  455 — 471). — The  cyanide  process  was  found  to  be 
trustworthy  provided  that  an  excess  of  cyanide  is  employed ;  when 
this  excess  is  not  less  than  one-half  equivalent,  the  reaction  is  not 
influenced  by  moderate  variations  in  temperature,  neither  does  the  time 
during  which  the  mixture  is  left  appreciably  affect  the  results  obtained. 
This  process  is  considered  to  be  preferable  to  the  hydrogen  peroxide 
method  both  for  dilute  and  concentrated  formaldehyde  solutions 
(compare  Abstr.,  1904,  ii,  98),  W.  P.  S. 

Presence  of  Purfuraldehyde  as  an  Indication  of  Adulter- 
ation in  Some  Fermented  Alcoholic  Beverages.  Y.  Pasquero 
and  A.  Cappa  {Gazzetta,  1911,  41,  ii,  349 — 358). — Beer  or  wine  gives 
a  distillate  which  usually  contains  traces  of  furfuraldehyde,  as 
indicated  by  the  coloration  with  aniline  acetate.  If,  however,  the 
beverage  has  previously  been  neutralised  with  magnesium  carbonate, 
the  distillate  no  longer  shows  a  furfuraldehyde  reaction.  The  distillate 
from  a  neutralised  wine  or  beer  to  which  caramel  or  commercial 
alcohol  has  been  added  does  give  the  furfuraldehyde  reaction,  so  that 
an  indication  of  the  presence  of  these  adulterants  can  be  obtained  by 
neutralising  the  beverage  with  magnesium  carbonate  and  testing  the 
distillate  with  aniline  acetate.  R.  V,  S. 
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Microchemical  Analysis  of  Plants.  III.  Detection  of 
^sculin  by  Micro-sublimation  in  the  Examination  of 
Rhizoma  Gelsemii.  O.  Tunmann  {Chem.  Zentr.,  1911,  ii,  1384; 
from  Apoth.  Zeit.,  1911,  26,  812—814.  Compare  Ahstr.,  1911,  ii, 
669,  1022,  1023). — ^sculin  may  be  detected  in  the  bark  of  JUaculMa 
Hippocastanum  by  means  of  the  sublimation  test  described  by  the 
author  {loc.  cit.) ;  the  spring  is  the  only  time  of  the  year  when  the 
bark  contains  the  substance.  The  latter  is  more  readily  obtained  from 
Gelsemium  sempervirens.  The  temperature  employed  for  the  sublima- 
tion should  be  from  50°  to  60°,  when  the  glucoside  is  obtained  in  the 
form  of  prisms  or  rods  with  square  ends.  The  crystals  are  soluble  in 
warm  water,  alcohol,  and  ether,  and  the  aqueous  solution  exhibits 
a  bluish-green  fluorescence  which  disappears  on  the  addition  of  hydro- 
chloric acid.  Chlorine  colours  the  aqueous  solution  light  red,  but  the 
glucoside  is  best  identified  by  di8>olving  the  crystals  in  2  drops  of 
ammonia  and  adding  1  drop  of  nitric  acid,  when  a  bluish-red  coloration 
appears  at  the  point  of  contact.  ./Eaculetin  could  not  be  detected  in 
Radix  Belladonnae,  but  the  8eed8  of  Euphorbia  Lathyria  yielded  a 
granular  sublimate  which  became  crystalline  alter  about  ten  days. 
The  subterranean  portions  of  Gelsamium  elegans,  which  are  sometimes 
sold  as  a  substitute  for  Rhizoma  Gehemii,  yielded  neither  sesculin  nor 
gelsemic  acid.  W.  P.  S. 

Detection  and  Identification  of  "  Saccharin  "  and  "  Dulcin  " 
in  Beverages,  Foods,  Drugs,  Cosmetics,  etc.  Stefano  Camilla 
and  C.  Pehtusi  {C/iem.  Zentr.,  1911,  ii,  1269—1270;  from  Giorn. 
Farm.  Chim.,  1911,60,  285— 293).— *' Saccharin  "  (o-benzoicsulphinide) 
and  "dulcin"  (/>-pbenetolecarbamide)  may  be  detected  in  solid  sub- 
stances by  heating  about  30  grams  of  the  sample  with  1  gram  of 
barium  hydroxide  and  50  c.c.  of  water,  filtering  the  mixture,  and 
extracting  the  acidified  filtrate  with  a  mixture  of  ether  aud  benzene. 
On  evaporating  the  solvent,  the  two  sweetening  materials  are  obtained 
as  a  crystalline  residue.  Liquids  must  be  evaporated  before  l)eing 
tested.  "Saccharin"  and  "dulcin"  may  be  identified  as  follows: 
100  c.c.  of  the  liquid,  or  10  grams  of  the  solid  substatice,  under 
examination  are  mixed  with  5  grams  of  magnesium  oxide  (in  the  case 
of  solid  substances,  10  c.c.  of  water  are  also  added),  and  the  mixture  is 
evaporated  to  dryness.  The  residue  is  extracted  with  acetone  contain- 
ing 10%  of  water,  the  extract  is  evaporated  to  remove  the  acetone,  and 
the  residual  aqueous  solution  is  shaken  with  ether ;  "  dulcin "  goes 
into  solution  in  the  ether.  The  "  saccharin  "  is  obtained  by  shaking 
the  acidified  aqueous  solution  with  a  mixture  of  ether  and  light 
petroleum  after  the  "  dulcin "  has  been  removed.  Should  salicylic 
acid  also  be  present  in  the  sample,  the  residue  of  "  saccharin  " 
obtained  on  evaporating  the  ether-light  petroleum  solution  is  di.s- 
solved  in  dilute  sulphuric  acid,  treated  with  an  excess  of  potassium 
permanganate  in  order  to  destroy  the  salicylic  acid,  and  the  "  saccharin  " 
then  separated  by  again  shaking  the  solution  with  a  mixture  of  ether 
and  light  petroleum.  W.  P.  S. 

Estimation  of  Carbamide.  Alexandre  Desgbez  and  Feuillie. 
(Compt.  rend.,  1911,  153,  1007— 1010).— A  modification  of  Bouchard's 
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method  is  described.  The  ureometer  consists  of  a  wide-stemmed 
pipette  having  the  bulb  near  the  point  and  a  tap  at  the  other  end. 
The  pipette  is  plunged  into  a  narrow  jar  containiug  chloroform,  when 
the  lower  part  becomes  filled,  and  then  1  c.c.  of  urine,  5  c.c.  of  water, 
and  8 — 10  c.c.  of  Millon's  reagent  are  introduced  through  the  tap.  The 
chloroform  is  warmed  to  30 — 35°  by  heating  a  metal  collar  passing 
round  the  jar.  After  twenty  to  twenty-five  minutes,  reaction  is 
complete,  the  pipette  is  transferred  to  another  vessel,  and  the  liquid 
displaced  by  water,  then  by  sodium  hydroxide  solution,  and  finally  by 
water,  after  which  the  volume  of  the  gas  is  measured.  Under  these 
conditions,  the  ammonium  salts,  uric  acid,  amino-acids,  purine  deriv- 
atives, and  undialysable  substances  in  the  urine  are  not  decomposed. 
Allantoin  is  slowly  decomposed,  but  the  amount  of  nitrogen  from  this 
source  is  insufficient  to  affect  the  accuracy  of  a  urine  analysis. 

W.  O.  W. 

Estimation  of  Amino-nitrogen  in  Polypeptides  by  van 
Slyke's  Method.  Emil  Abderhalden  and  Donald  D.  van  Slyke 
(Zeitsch.  physiol.  Chem.,  1911,  74,  505 — 508). — Determinations  of  the 
amino-acid  nitrogen  in  a  number  of  polypeptides  have  been  made  by 
van  Slyke's  method  ;  these  are  in  agreement  with  the  theoretical  values, 
except  in  those  cases  in  which  the  amino-group  is  present  as  glycine. 
When  the  values  for  the  amino-nitrogen  in  glycyi  polypeptides  are 
multified  by  the  factor  0"8,  values  more  in  accordance  with  the 
calculated  are  obtained.  "         E.  F.  A. 

The  Toxicological  Detection  of  Aconitine.  Hermann  Fuhner 
{Arch.  exp.  Path.  Fharm.,  1911,  66,  178— 190).— Chemical  methods 
for  the  detection  of  aconitine  give  results  which  are  not  altogether 
satisfactory  in  forensic  cases ;  the  taste  is  characteristic,  but  veratrine 
produces  a  very  similar,  although  weaker,  effect  on  the  tongue.  The 
alkaloid  can,  however,  be  identified  with  certainty  by  its  action  on 
the  isolated  frog's  heart,  and  0*0005  mg.  gives  the  effect.  The  effect 
in  (juestion  is  a  characteristic  peristalsis  of  which  some  tracings  are 
given.  W.  D.  H. 

Reaction  of  Quinine  and  Other  Alkaloids  with  Calomel. 
E.  Baroni  and  O.  Borlinetto  {Chem.  Zentr.,  1911,  ii,  392 — 393; 
from  Giorn.  Farm.  Chim.,  1911,  60,  241 — 244). — Various  salts  of 
quinine  give  a  brown  colour  when  rubbed  together  with  moist 
mercurous  chloride.  The  free  base  does  not  give  the  reaction. 
Hydrastine  and  heroine  hydrochlorides,  pilocarpine,  cocaine  in  the 
presence  of  ether,  and  heroine  in  the  presence  of  dilute  alcohol  give 
the  same  reaction.  S.  B.  S. 

Estimation  of  Hydrastine  in  Hydrastis  Extract.  A.  W.  van 
der  Haar  {Pharm.  Weekblad,  1911,48,1302— 1307).— After  criticising 
the  official  methods,  the  author  proposes  the  following  process :  10 
grams  of  the  extract  are  mixed  with  20  c.c.  of  water,  and  then  boiled 
in  a  flask  until  the  weight  of  the  solution  amounts  to  about  10  or  11 
grams.  Four  c.c.  of  dilute  hydrochloric  acid  are  added,  and,  when  cold, 
the  liquid  is  diluted  to  20  grams.     The  liquid  is  then  shaken  with 
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1  gram  of  talc  and  filtered.  Ten  grams  of  the  filtrate  are  placed  in  n 
100  c.c.  flask,  7  c.c.  of  ammonia  are  added,  and  also  25  c.c.  of  ether, 
when  the  whole  is  shaken  for  two  minutes.  Twenty-five  e.c.  of  light 
petroleum  (b.  p.  60 — 80°)  are  now  added,  and,  after  shaking  for  half  a 
minute,  two  grams  of  powder  of  tragacanth  are  introduced,  and  the 
whole  is  again  thoroughly  shaken.  Forty  c.c.  are  now  taken  off,  an»l 
after  adding  another  5  c.c.  of  light  petroleum,  the  .solution  is  submitted 
to  distillation  until  35  c.c.  have  passed  over.  The  flask  is  then  put 
for  eighteen  to  twenty-four  hours  in  a  cool  place,  and  after  pouring 
off  the  liquid  and  washing  the  crystals  with  2  c.c.  of  light  petroleum, 
they  are  dried  on  the  water-bath  and  weighed.  L.  de  K. 

Alkaloid  Reactions  (Hydrastinine).  C.  Reichard  (Phami. 
Zentr.-h.,  1911,  52,  1253 — 1260). — A  large  number  of  reactions  for 
hydrastinine  are  communicated,  of  which  the  two  following  ones  are 
the  most  characteristic,  and  establish  the  identity  of  the  alkaloid.  A 
few  particles  of  the  hydrochloride  are  triturated  with  a  minute  crystal 
of  potassium  ferro-  or  ferri-oyanide,  and  a  drop  of  water  is  then  added. 
With  ferricyanide  a  splendid  reddish-green  precipitate  is  obtained, 
which  is  characterised  by  its  dichroism.  The  crystals  form  elongated 
prisms,  and  are  beautifully  developed.  When  held  up  to  the  light,  they 
appear  bluish  dark  green,  with  total  reflexion  of  the  light  ;  the  colours 
are  permanent.  With  the  ferrocyanide, crystals  are  obtained  resembling 
mother-of-pearl  ;  these  are  particularly  characteristi*:  for  hydrastinine. 
Sodium  nitroprusside  gives  a  compound  not  unlike  the  ferricyanide. 

The  behaviour  of  sulphuric  acid  is  also  noteworthy,  as  the  yellow 
colour  given  on  warming  again  disappears  on  cooling,  and  the  test  may 
be  repeated  over  and  over  again.  L.  db  K. 

Estimation  of  Morphine  in  Opium.  H.  Wiebeutz  {Chem. 
Zentr.,  1911,  ii,  1383—1384;  from  Apoth.  Zeit.,  1911,  26,  824).— 
The  alkaloid  separated  by  the  process  described  by  Frerichs  and 
Mannheim  may  be  estimated  volumetrically  by  dissolving  the  moist 
precipitate  in  25  c.c.  of  ^/10-hydrochloric  acid,  washing  the  precipitate 
until  the  filtrate  and  washings  amount  to  100  c.c,  and  titrating 
50  c.c.  of  this  solution  in  the  usual  way.  W.  P.  S. 

Colorimetric  and  Physiological  Estimation  of  the  Active 
Principle  of  the  Suprarenal  Gland.  Wobth  Hale  and  Atherton 
Seidell  {Amer.  J.  Pharm.,  1911,  83,  551 — 558). — Of  the  various  colour 
reactions  of  adrenaline,  that  with  iodic  acid,  which  has  been  described 
by  Krauss,  and  independently  by  Frankel  and  Allers  (Abstr.,  1909, 
ii,  628),  is  the  most  trustworthy  for  the  colorimetric  estimation  of 
this  substance.  The  addition  of  phosphoric  acid,  as  recommended  by 
Frankel  and  Allers,  is  however,  not,  advisable,  as  it  causes  the  colour 
to  fade.  With  specimens  of  the  gland  containing  from  0*2  to  0-8%  of 
adrenaline,  a  quantity  of  O'Ol  gram  is  heated  just  to  boiling  with  5  c.c. 
of  dilute  hydrochloric  acid  (2  5  c.c.  of  jV/1-acid  per  100  c.c.)  and  5  c.c. 
of  0'2%  potassium  iodate  solution.  After  fifteen  minutes,  the  mixture 
is  filtered,  and  the  colour  produced  compared  with  a  series  of  standards 
containing  from  001  to  O'l  mg.  of  adrenaline  per  c.c.  The  standard 
solutions  may  also  be  prepared  by  mixing  1   volume  of  a  solution 
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containing  20  grams  of  potassium  platinichloride  and  100  c.c.  of  hydro- 
chloric acid  per  litre  with  3  volumes  of  a  solution  containing  12  grams 
of  crystallised  cobaltous  chloride  and  100  c.c.  of  hydrochloric  acid 
per  litre ;  quantities  of  this  mixture  are  diluted  so  as  to  yield  colora- 
tions corresponding  with  those  given  by  definite  amounts  of  adrenaline. 
The  results  obtained  by  this  colorimetric  process  are  lower  than  those 
found  by  determining  the  relative  rise  in  blood-pressure  as  compared 
with  that  produced  by  a  given  amount  of  the  pure  substance,  when 
the  solubions  were  injected  into  dogs,  W.  P.  S. 

Catalytic  Action  of  Light  in  the  Oxidation  of 
Phenolphthalin  to  Phenolphthalein.  Giuseppe  Rossi  {Ghem. 
Zentr.,  1911,  ii,  1659;  from  Giorn.  Farm.  Ghim.,  1911,  60,  433—436), 
— Phenolphthalein  is  reduced  to  phenolphthalin  by  the  action  of 
nascent  hydrogen,  whilst  the  reverse  reaction  takes  place  in  the 
presence  of  hydrogen  peroxide,  and  may  be  employed  for  the  detection 
of  blood.  In  the  absence  of  the  latter,  the  oxidation  proceeds  very 
slowly  and  may  take  days,  but  when  blood  is  present  the  action  is 
much  more  rapid.  The  test  is  carried  out  as  follows  :  An  alkaline 
solution  of  phenolphthalein  is  shaken  with  zinc  dust  until  colourless, 
filtered,  and  the  filtrate  mixed  with  the  solution  to  be  tested,  to  which 
a  few  c,c.  of  12%  hydrogen  peroxide  have  been  added  previously.  If 
blood  is  present,  a  red  coloration  develops  within  three  hours  (compare 
Abstr.,  1909,  ii,  195).  Exposure  to  bright  light,  such  as  an  arc-light, 
also  increases  the  rapidity  of  the  oxidation  of  phenolphthalin. 

W.  P.  S, 

Estimation  of  Methaemoglobin.  Joseph  Barcbopt  and  Franz 
MtJLLER  (Proc.  physiol.  Soc,  1911,  xx ;  J.  Physiol.,  43). — See  this 
vol.,  i,  58. 

Use  of  Aniline  Dyes  as  Reagents  for  Bile  Pigments 
in  Urine.  Otto  V,  C.  E.  Petersen  {Ghem.  Zentr.,  1911,  ii,  1490; 
from  Deutsch.  med.  Woch.,  1911,  37,  1891— 1892).— Methyl-violet, 
methylene-blue,  Nile-blue,  as  well  as  indigo-carmine  and  Prussian-blue, 
yield  a  green  coloration  when  added  to  urine  containing  bile  pigments. 
The  green  coloration  is  also  obtained  in  the  case  of  urine  free  from 
bile  pigments,  and  the  intensity  of  the  colour  increases  with  the 
quantity  of  urine  used.  The  test  is,  therefore,  not  a  chemical  reaction, 
but  the  result  of  mixing  blue  and  yellow  colouring  matters  ;  it  is  not 
very  sensitive,  but  as  a  rough  test  a  dye  solution  containing  1  part  in 
10,000  may  be  employed.  W.  P.  S. 

Detection  of  Albumoses  in  Urine.  Emil  Hugo  Fittipaldi 
{Ghem.  Zentr.,  1911,  ii,  1489—1490;  from  Deutsch.  med.  Woch.,  1911, 
37,  1890— 1891).— Twenty  c.c.  of  the  urine  are  mixed  with  120  c.c.  of 
absolute  alcohol,  and,  after  the  lapse  of  twenty-four  hours,  the 
precipitate  formed  is  collected  on  a  filter;  the  precipitate  is  then 
dissolved  in  the  least  possible  quantity  of  32%  sodium  hydroxide 
solution,  and  treated  with  freshly-prepared  ammoniacal  nickel  solution 
(equal  volumes  of  ammonia  and  5%  nickel  sulphate  solution).  If 
albumoses  or  peptones  are  present  in  the  urine,  a  reddish-orange  colora- 
tion develops  immediately.     Other  proteins,  uric  acid,  cyanuric  acid. 
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xanthine,  hypoxanthine,  sarcosine,  and  urobilin  do  not  give  a  reaction. 
The  test  may  also  be  used  for  the  detection  of  albumoses  in  blooJ  after 
the  latter  has  been  heated  with  animal  charcoal,  cooled,  and  filtered. 

W.  P.  S. 

The  Different  Methods  for  Bstimating  Pepsin  and  Trypsin, 
with  a  Description  of  a  New  Simple  Method.  Wilhelm  Wald- 
sciiMiDT  {Pjliiytr'ti  Archiv,  1911,  143.  189 — 229). — The  very  numerous 
methods  devised  for  the  purpose  are  described,  discussed,  and  classified. 
The  new  method  is  a  modification  of  Griitzner's  carmine-fibrin  process  ; 
if  diphenylrosaniline  (spirit-blue)  is  substituted  for  carmine,  the  fibrin 
so  stained  can  be  employed  for  the  estimation  of  both  pepsin  and 
trypsin.  W.  D.  H. 

New  Method  for  the  Physical  Analysis  of  Soil.  J.  Dumont 
{Compt.  rend.,  1911,  153,  889 — 891). —  I'he  following  method  is  stated 
to  be  rapid  and  accurate.  Two  to  five  grams  of  the  dried  soil  are 
treated  with  about  an  equal  weight  of  oxalic  acid  ;  the  volume  of 
carbon  dioxide  liberated  gives  the  amount  of  carbonate  present.  The 
mixture  is  diluted  until  the  solution  contains  2%  of  acid,  boiled  for 
thirty  minutes,  filtered,  the  residue  washed  with  dilute  nitric  acid,  and 
finally  with  water.  Calcium,  etc.,  may  be  estimated  in  the  filtrate. 
The  residue  is  washed  with  75 — 80  c.c.  of  dilute  ammonia,  and  boiled 
with  20  c.c.  of  ammonia  to  remove  humic  acid.  After  two  hours  the 
liquid  is  decanted,  the  residue  suspended  in  dilute  ammonia,  and  the 
coarse  sand  separated  by  centrifugation  and  weighed.  The  colloidal 
clays  in  the  decanted  liquid  are  again  centrifugated  at  two  different 
Kpeeds,  in  order  to  separate  two  deposits  of  different  degrees  of 
coarseness. 

('olloids  remaining  in  suspension  are  coagulated  by  ammonium 
carbonate  and  removed  after  a  third  centrifugation.  The  final  liquid 
ifi  employed  for  determination  of  soluble  extract  and  ash. 

W.  0.  W. 

The  Application  of  Bio-chemical  Methods  in  the  Analysis 
of  the  Bilberry  (Whortleberry).  (Mile.)  A.  Ficiitenholz  {J.  PImtvi. 
Chtm.,  1911,  [vii],  4,  441 — 446). — Theglucosides  arbutin  and  methyl- 
arbutin  are  estimated  in  the  dried  leaves  of  the  bilberry  [Arctoataphyloa 
Uva  ursi)  by  the  changes  in  rotation  and  reducing  power  produced 
by  the  action  of  emulsin  on  an  extract  of  the  leaves,  allowance  being 
made  for  the  reducing  power  of  the  quinol  and  methylquinol  also  pro- 
duced by  the  hydrolysis.  The  dried  and  powdered  material  is 
repeatedly  extracted  with  boiling  90%  alcohol,  and  the  extract,  after 
evaporating  oS  the  alcohol  and  dissolving  in  water,  purified  with  basic 
lead  acetate,  the  excess  of  lead  removed,  and  the  liquid  made  to 
a  known  volume. 

It  is  then  treated  with  yeast  invertase  for  several  days  to  remove 
the  sucrose,  the  amount  of  this  eubstance  present  being  determined  by 
the  change  in  rotation  and  reducing  power  which  the  liquid  undergoes 
during  this  time.  The  invertase  is  then  destroyed  by  boiling,  a  pre- 
paration of  emulsin  is  added,  and  the  rotation  and  reducing  power 
determined  at  intervals  of  several  days  until  hydrolysis  is  complete,  (f" 

W.  J.  Y. 
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Spectrochemistry  of  Unsaturated  Compounds.  Kahl 
AuwEBS  {Ber.,  1911,  44,  3679—3692.  Compare  Eisenlohr,  this  vol., 
ii,  2). — In  part  polemical.  Eisenlohr  has  failed  to  acknowledge 
sufficiently  the  work  of  Brlihl  on  the  influence  of  conjugation  on 
optical  properties.  Exception  is  taken  to  the  statement  that  the 
introduction  of  several  disturbing  groups  turns  an  optical  exaltation 
into  a  depression,  which  is  claimed  to  be  especially  the  case  in  crossed 
conjugations  ;  the  experimental  evidence  is  not  considered  sufficient  to 
justify  this  view. 

The  optical  effect  when  a  simple  conjugation  is  converted  into  a 
crossed  conjugation  depends  on  two  factors  :  the  depression  produced 
by  the  influence  of  the  entering  group  on  the  conjugation,  and  the 
exaltation  due  to  the  new  double  bond.  The  final  result  depends  on 
the  magnitude  of  each  of  the  opposing  factors.  In  the  case  of  crossed 
conjugations  with  partial  valencies  the  new  valencies  compensate  to 
some  extent  for  the  disturbing  influence  of  the  substituent. 

The  original  must  be  consulted  for  the  fux-ther  criticisms  of 
Eisenlohr's  argument.  E.  F.  A. 

Refractive  Indices  of  Mixed  Liquid  Crystals.  Paul  Gaubert 
{ComiJt.  rend.,  1911,  153,  1158—1160.  Compare  Abstr.,  1911,  ii, 
949). — The  refractive  indices  of  optically  positive  mixed  liquid  crystals 
follow  fairly  closely  the  ordinary  j,law  of  mixtures  fur  isomorphous 
solids.  j9-Azoxyphenetole  and  jtj-azoxyanisole  influence  in  the  same 
way  the  values  of  the  indices  for  cholesterol  octoate.  Anomalous 
results  with  optically  negative  crystals  are  explained  by  supposing 
that  these  two  substances  exist  in  a  hitherto  unknown  negative  phase, 
and  that  crystals  of  the  latter  form  mixtures  with  negative  crystals  of 
cholesterol  salts.  W.  O.  W. 

Heterogeneous  Structure  of  "  Fluid  Crystals "  of  Par- 
azoxyphenetole.  Helene  Deischa  {Zeitsch.  Kryst.  Min.,  1911,  50, 
24 — 32). — The  pecularities  of  structure  and  the  birefringence  shown 
by  fused  parazoxyphenetole  under  the  microscope  are  regarded  as  due, 
not  to  any  crystalline  structure,  but  to  the  capillary  attractions  and 
tensions  in  a  colloidal  solution  forming  a  frothy  mass  or  emulsion. 

L.  J.  S. 

[Spectroscopy  of  Oxygen.]  Walter  Steubing  (Ann.  Physik, 
1911,  [iv],  36,  1077— 1080).— Polemical  against  Kayser  (Abstr.,  1911, 
ii,  785).  H.  M.  D. 

Line  Spectrum  of  Nitrogen  in  a  Geissler  Tube.  C.  Porlezza 
{Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  584 — 587). — The  paper  gives 
the  results  of  the  author's  measurements  of  the  line  bpectrum  of 
nitrogen  from  the  red  to  the  green,  the  nitrogen  being  enclosed  in 
Geissler  tubes  at  a  pressure  of  about  100  mm.  R.  V.  S. 
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Line  Spectrum  of  Nitrogen  in  a  Geissler  Tube.  C.  Porlezza 
{Aui  B.  Accad.  Lincei,  1911,  [v],  20,  ii.  642—645.  Compare 
preceding  abstract). — The  author  concludes  his  tables  of  wave-lengths 
for  this  spectrum,  giving  here  those  of  the  blue  and  ultra-violet 
regions.  R.  V.  S. 

Spectrum  of  Boron.  Sib  William  Crookes  {Proo.  Boy.  Soe., 
1911,  A,  86,  36 — 41). — The  spectrum  of  the  spark  parsing  between 
electrodes  of  crystalline  boron  has  been  examined.  Certain  lines  on 
the  photographs  have  been  traced  to  calcium  and  aluminium,  and 
when  theee  are  eliminated  it  ia  found  that  the  ultra-violet  spectrum 
of  boron  consists  of  three  lines  of  wave-lengths  X  =  3451*50,  2497*83, 
and  2496*89.  The  fourteen  other  lines  given  by  £der  and  Yalenta, 
and  the  five  other  lines  recorded  by  Exner  and  Haschek,  could  nut  be 
detected  on  any  of  the  photographs  in  spite  of  excessively  long 
exposures.  H.  M.  D. 

Spectrum  of  the  Magnesium  High-ft'equency  Arc.  Ellen 
O'Connor  (/'At/.  Mctg.,  1912,  [vi],  23,  94— 101).— The  spectrum 
obtained  from  an  arc  between  magnesium  electrodes  has  been 
examined  with  a  high-frequency  oscillatory  discharge  consisting  of 
undamped  oscillations.  Photographs  have  been  obtained  which  show 
the  influence  of  the  inductance,  capacity,  and  frequency  on  the  nature 
of  the  spectrum.  A  comparison  of  these  indicates  that  the  spectrum 
becomes  richer  in  lines  as  the  frequency  increases,  and  the  continuous 
background,  which  is  seen  in  the  case  of  th«  low-frequency  discharge, 
gradually  disappears  aa  the  frequency  is  increased.  H.  M.  D. 

Measurements  of  the  Wave-lengths  of  Normal  Lines  in  the 
Iron  Spectrum.  P.  Evxrshxim  {Arm.  rhysik,  1911,  [iv],  36, 
1071—1076.  Compare  ibid.,  1909,  [iv],  30,  815).— Further  measure- 
ments of  wave-lengths  of  iron  lines  have  been  made  between  \  =  4282 
and  A  =  3371.  The  data  are  in  excellent  agreement  with  the  corrnxpond- 
ing  measurements  made  by  Fabry  and  Buisson,  the  maximum  differ- 
ence amounting  to  0*003  Angstrom  units.  U.  M.  D. 

Influence  of  the  Solvent  on  the  Position  of  Absorption 
Bands  in  Solutions.  T.  H.  Havelock  {Proc.  Roy.  Hoc,  1911, 
A,  86,  15 — 20). — An  attempt  has  been  made  to  measure  the  effects 
which  can  be  at^cribed  to  the  operation  of  Kundt's  rule  in  reference  to 
the  displacement  of  the  absorption  bands  of  dissolved  substancus 
towards  the  longer  wave-lengths  in  virtue  of  the  refractive  or 
dispersive  power  of  the  solvent.  U.  M.  D. 

Absorption  Spectra  of  Phosphorescent  Substances.  Bern- 
hard  Walter  (Fhysikal.  Zeitach.,  1912,  13,  6 — 11). — Photographs 
have  been  obtained  of  the  absorption  spectra  of  the  phosphorescent 
alkaline  earth  metal  sulphides  containing  bismuth  as  "active 
impurity."  The  spectra  are  characterised  by  strong  absorption  bands, 
and  it  has  been  found  that  only  those  lines  which  are  absorbed  are 
capable  of  producing  a  well  developed  phosphorescence  effect. 
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By  reference  to  Lenard's  observations,  it  is  shown  that  the  wave- 
lengths of  those  rays  which  excite  the  phosphorescence  of  the  alkaline 
earth  metal  sulphides  are  nearly  independent  of  the  nature  of  the 
active  metallic  impurity,  but  vary  considerably  according  to  the 
particular  alkaline  earth  metal  present.  This  cannot  be  reconciled 
with  Lenard's  electronic  explanation  of  phosphorescence,  but  appears 
to  favour  the  older  chemical  theory.  H.  M.  D. 

The  Fluorescence  of  Anthracene.  Louisa  Stone  Stevenson 
(/.  Fhysical  Chem.,  1911,  15,  845 — 865). — From  a  chemical  point  of 
view  the  fluorescence  of  anthracene  may  be  due  to  the  following 
circumstances  :  (1)  A  continuous  reaction  generating  a  small  amount  of 
light,  the  intensity  or  wave-length  of  which  is  sufficiently  altered  by 
incident  light  to  render  the  emitted  light  invisible.  (2)  Tautomeric 
change,  incident  light  being  absorbed  and  fluorescent  light  emitted 
during  the  formation  of  one  or  both  isodynamic  forms.  (3)  Dissocia- 
tion under  the  influence  of  light,  fluorescent  light  being  generated 
either  in  the  dissociation  or  in  the  re-association  of  the  molecule. 

A  number  of  highly  fluorescent  substances  in  solution  failed  to 
produce  any  effect  on  the  photographic  plate  under  the  most  favourable 
conditions.  Hence  the  conclusion  is  drawn  that  explanation  (1)  is 
improbable,  although  the  plate  Avas  also  unaffected  by  the  gradual 
dehydration  of  quinine  sulphate  in  which,  it  is  supposed,  light  of  very 
low  intensity  is  emitted. 

The  tautomeric  hypothesis  (2)  in  the  form  suggested  by  Hewitt  is 
discredited  by  the  fluorescence  of  dihydroanthracene,  which  has  no 
para-bond.  A  consideration  of  all  the  known  anthracene  derivatives 
shows,  however,  that  the  meso-ring  is  undoubtedly  concerned  with  the 
fluorescence.  Anthraquinone  and  its  derivatives  are  not  fluorescent, 
but  oxanthrol  derivatives  may  exhibit  fluorescence.  A  tautomerism 
due  to  the  oscillation  of  an  hydrogen  atom  or  equivalent  group  between 
the  y-position  and  some  other  part  of  the  molecule  is  considered 
improbable  in  the  case  of  dichloroanthracene  tetrachloride,  where  all 
the  immediately  available  positions  for  chlorine  atoms  are  tilled. 

Hypothesis  (3)  can  be  applied  to  all  the  known  fluorescent  derivatives 
of  anthracene.  The  author  finds  that  the  chlorination  of  molten 
anthracene  to  y-dichloroanthracene  is  accompanied  by  the  emission  of 
a  bluish-white  light.  The  marked  fluorescence  of  y-dichloro- 
anthracene  is  well  explained  by  the  dissociation  of  the  compound  with 
absorption  of  light  and  its  re-formation  with  emission  of  light  of 
a  different  wave-length.  Tesla  rays  and  /S-rays  from  radium  excite 
anthracene,  dichloroanthracene,  and  dihydroanthracene  to  luminescence, 
whilst  even  anthraquinone  may  be  rendered  fluorescent  in  a  powerful 
cathode  beam. 

The  formation  of  dianthracene  under  the  influence  of  light  probably 
has  no  connexion  with  the  fluorescence  of  anthracene. 

Anthracene  derivatives  which  have  no  para-bond  and  which  cannot 
polymerise  to  dianthracenes  are  often  fluorescent.  Light  has  no 
appreciable  influence  on  the  oxidation  of  anthracene  at  140—150°  by 
gaseous  oxygen. 

The  chlorination  of  anthracene  in  the  dark  yields  dichloroanthra- 

8—2 
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cene.  In  presence  of  iron  filingK,  dichloroauthraceue  tetrachloride  in 
produced.  lu  direct  sunlight,  with  or  without  halogen  carrier,  the 
product  is  hexachloroanthracene  tetrachloride.  The  same  product  is 
obtained  in  the  dark  with  red  phosphorus  as  catalytic  agent. 

R.  J.  C. 

CrystalliDe Liquids.  H.vok  WARTKNBKao  (Phygikal. ^eittcL,  I9l\, 
12,  1230.  Compare  Abstr.,  1911,  ii,  952).— The  fact  that  crystalline 
liquids  behave  like  uniaxial  crystals  when  examined  in  an  electrical 
field  at  right  angles  to  the  lines  of  force  has  also  been  demonstrated  by 
Mauguin  (Cowpt.  rend.,  1911,  152,  1680).  H.  M.  D. 

Chemical  Action  of  Ultra- violet  Rays :  Synthesis  and 
Decomposition  of  Water.  Iwan  I.  Andueeff  (/.  Hues.  Phya. 
Cfiem.  iioc.f  1911,  43,  1342 — 1364) — After  discussing  recent  work  on 
the  chemical  effects  of  ultra-violet  light,  the  author  debcribes  his  own 
experiments,  which  have  been  carried  out  with  a  mercury  lamp  at 
various  voltages  and  currents. 

With  a  voltage  of  220,  hydrogen  and  oxygen  combine  to  form  water 
with  moderate  rapidity.  The  velocity  of  the  reaction,  which  terminates 
in  from  five  to  twenty  hours,  is  independent  of  the  concentrations  of 
the  reacting  substances,  and  is  in  good  agreement  with  the  expression 
dxldt  =  C  ;  it  increases  almost  proportionately  with  the  intensity  of 
the  light.  The  mean  value  of  the  temperature-coefficient  of  the 
reaction  is  I'l. 

Also,  water  decomposes  under  the  influence  of  ultra-violet  light,  in 
the  field  of  action  of  which  an  equilibrium  is  established  between 
hydrogen,  oxygen,  and  water,  this  equilibrium  differing  from  the 
thermal  equilibrium  at  the  corresponding  temperature.  When  the 
initial  product  is  a  mixture  of  hydrogen  (2  vols.)  and  oxygen  (1  vol.), 
the  final  position  of  equilibrium  is  the  same  as  when  water  is 
employed. 

With  increase  of  the  intensity  of  the  ultra-violet  light,  the  equi- 
librium is  displaced  in  the  direction  of  the  dissociation,  and  the 
percentage  of  water  decomposed  increases  proportionately  with  the 
increase  of  intensity.  T.  H.  P. 

Action  of  Ultra-violet  Light  on  Sodium  Thiosulphate. 
Louis  Marmiek  (Compt.  rend.,  1912,  154,  32 — 33). — After  exposing  a 
solution  of  sodium  thiosulphate  to  the  rays  from  a  quartz-mercury 
lamp  for  five  minutes,  sulphur  is  deposited,  and  the  liquid  found  to 
contain  sodium  hyposulphite.  The  latter,  however,  is  completely 
destroyed  after  a  further  exposure  of  seventy  minutes.  The  formation 
of  a  hyposulphite  can  only  be  detected  in  solutions  containing  less  than 
0-6%  of  thiosulphate.  W.  0.  W. 

Biochemical  Reactions  in  Light.  Hans  Euler  {Arkiv.  Kein. 
Min.  Geol.,  1911,  4,  No.  8,  1 — 10). — The  degradation  of  lactic  acid  to 
carbon  dioxide  and  alcohol  takes  place  in  pure  aqueous  solution  under 
the  influence  of  ultra-violet  radiations.  The  rate  of  decomposition  of 
ihe  lactic  acid  does  not  depend  on  the  concentration  of  the  acid  within 
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the  limits  studied,  0*25iVto  J^.  The  condensation  of  acetaldehyde  to 
aldol  also  takes  place  without  a  catalyst  on  exposure  to  ultra-violet 
light.  The  bearing  of  these  results  on  the  degradation  and  synthesis 
of  plant  acids  is  discussed.  E.  F.  A. 

The  a-Particles  Emitted  by  the  Active  Deposits  of  Thorium 
and  Actinium.  E.  Marsden  and  T.  Barratt  [Proc.  Physical  Soc, 
1911,  24,  i,  50 — 61.  Compare  this  vol.,  ii,  6). — Probability  con- 
siderations have  been  applied  to  the  a-particles  emitted  by  the 
C-members  of  the  thorium  and  actinium  active  deposits.  For  a  single 
disintegration,  the  probability  of  occurrence  of  a  time  interval  of 
length  between  t  and  t  +  8t  is  /ue~'^*8<,  where  the  a-particles  are  emitted 
at  the  mean  rate  of  /x  per  second.  If  more  than  one  a-particle  is 
emitted  simultaneously,  or  if  a  product  of  very  short  period  exists, 
there  will  be  an  excess  of  short  intervals  above  that  calculated  from 
the  formula.  The  method  of  two  observers  simultaneously  observing 
two  zinc  sulphide  screens,  between  which  the  radioactive  substance 
was  placed,  or,  in  the  case  of  an  emanation,  diffused,  was  adopted, 
each  observer  recording  the  observations  seen.  For  the  actinium 
active  deposit,  the  agreement  between  the  observed  and  calculated 
intervals  was  good,  the  short  intervals  being  only  about  1%  of  the 
whole  in  excess. 

With  the  thorium  active  deposit  good  agreement  was  also  obtained, 
and,  as  before,  only  a  slight  excess,  in  this  case  about  2%  of  the  whole, 
of  short  intervals  occurred.  It  is  possible  that  this  may  be  explained 
by  imperfections  in  the  experimental  arrangement.  A  determination 
of  the  number  of  scintillations  from  thorium-C  of  ranges  4*8  and 
8*6  cm.  respectively  showed  that  the  number  of  the  longer  range  is 
0*646  of  the  total,  so  that  thorium-Cg  gives  1'83  times  the 
number  of  a-particles  given  by  thorium-Cj.  This  ratio  held  unaltered 
as  the  active  deposit  decayed.  The  period  of  the  change  in  which  the 
longer  range  a-particle  is  expelled,  calculated  from  the  range,  is  only 
10  "12  second.  The  distribution  of  the  time  intervals  shows  that  if 
thorium-Cg  succeeds  thorium-Cj,  its  period  should  be  greater  than  a 
few  seconds,  and  it  should  be  separable  by  recoil  methods,  which, 
however,  fail. 

The  conclusion  is  drawn  that  thorium-C^  and  -Cg  must  be  simul- 
taneous products  of  thorium-^.  However,  there  is  the  possibility 
that  the  ratio  in  the  number  of  a-particles  given  by  the  two  C- 
members  should  be  as  2:1,  but  the  assumptions  necessary  in  this  case 
to  avoid  the  introduction  of  branch  series  seem  out  of  the  question. 
The  conclusion  of  Geiger  and  Kovarik  (Abstr.,  1911,  ii,  954)  that 
thorium-Z>  gives  two  ;8-particles  per  atom  disintegrating  depends  on  the 
assumption  that  thorium-Cj  and  -C^  give  two  a-particles  per  atom 
disintegrating,  and  is  therefore  no  longer  justified.  F.  S. 

The  j8-Rays  of  the  Radium  Family.  J.  Danysz  (Compt.  rend., 
1911,  153,  1066—1068.  Compare  Abstr.,  1911,  ii,  840;  Baeyer, 
Hahu,  and  Meitner,  ibid.,  567). — The  speeds  of  the  separate  bundles  of 
/i-rays,  from  a  tube  containing  the  emanation,  have  been  determined 
yfitih  the  greatest  po88|ib|e  |,cpurapy,  and  many  worp  have  been  recp^- 
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niMd.  The  table  gives  in  the  first  line  the  number  of  the  bundle,  in 
the  second  its  velocity  in  terms  of  that  of  light,  calculated  according 
to  the  Lorentz  formula,  and  in  the  third  the  relative  strength  of  the 
bundle  (»  =  strong,  «»  =  medium, /=  feeble,  v./.  =^  very  feeble). 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

0«15 

0-634 

0-660 

0-682 

5. 

0-705 

0-718 

T./. 

0-735 

0-748 

771. 

9. 

10. 

11. 

12. 

18. 

14. 

16. 

16. 

0-760 
f. 

17. 

0-786 

18. 

0-790 

19. 

0-862 

20. 

0  882 
f. 

21. 

0-897 
f. 

22. 

0-920 

23. 

0-940 

c. 

0  943    0-946    0*949    0  957    0  962    0  988    0  996 

f.                f.                m.                s.                 /.       _       _ 

The  seven  strong  bundles  apparently  correspond  with  those  before 
measui-ed,  the  velocities  being  more  accurately  determined.  From 
Nos.  1  to  9  the  bundles  appear  to  consist  of  rays  travelling  at  veloci- 
ties differing  by  about  1%  from  the  mean  value  on  either  Hide.  The 
more  rapid  bundles  are  perfectly  sharply  defined.  Bundle  No.  22 
consists  of  from  three  to  five  separate  bundles  travelling  with 
velocities  between  0-98  and  0-99.  These  extremely  fast  /?-rays,  like 
the  y-rays,  ouly  slightly  affect  the  photographic  plate.  The  last 
bundle,  No.  23,  is  for  this  reason  very  little  known.  The  value  given 
for  the  velocity,  0-996,  which  corresponds  with  a  value  of  Up  (//  = 
strength  of  magnetic  field,  p  =  radius  of  curvature)  of  18,100,  com- 
prises certainly  some  rays  with  a  value  of  Up  26,000  and  of  the 
velocity  0*998.  The  emanation  from  0-3  gram  of  radium  chloride 
was  employed.  F.  8. 

Radiant  Emission  from  the  Spark,  Robert  W.  Wood 
{Physikal  Zeitsch,  \0\'2,  13,  32 — 34.  Compare  Abstr.,  1910,  ii,  915). 
— Polemical  against  Steubing  (Abstr.,  1911,  ii,  838).  Further  photo- 
graphs are  reproduced  which  confirm  the  view  that  the  spectrum 
under  discussion  is  due  to  a  spectral  radiant  emission,  and  not  to  a 
scattering  of  the  light  from  the  spark  discharge  by  condensed  particles 
of  the  vapour  of  the  metal  as  maintained  by  Steubing.        H.  M.  D. 

Charges  on  Thermions  Produced  in  Air  and  Hydrogen 
at  Atmospheric  Pressure.  J.  C.  Pomkroy  (Fhil.  Mag.,  1912,  [vi], 
23,  173 — 182). — The  magnitude  of  the  charge  carried  by  the  ions 
emitted  by  a  strip  of  heated  platinum  has  been  examined  by  observa- 
tions on  the  di.sti-ibution  of  the  ions  when  subjected  to  the  action  of  a 
uniform  electric  field.  At  a  temperature  which  is  only  just  sufficiently 
high  to  give  positive  ions,  some  of  the  ions  from  a  fresh  strip  carry 
charges  which  are  double  the  atomic  charge.  When,  however,  the 
strip  is  heated  for  some  time,  a  gradual  change  takes  place,  and  as  the 
positive  leak  diminishes,  the  proportion  of  ions  carrying  a  double 
charge  gets  smaller  and  smaller,  until  a  steady  state  appears  to  be 
reachc'l  when  the  average  charge  is  nearly  equal  to  the  atomic 
charge. 

No  such  change  in  the  average  charge  occurs  in  the  case  of  the 
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negative  ions,  and  at  temperatures  which  are  sufficiently  high  to  give 
negative  ions,  it  is  found  that  the  average  charge  of  the  positive  and 
negative  ions  is  about  the  same.  This  result  suggested  that  the 
negative  ions  might  also  be  found  to  carry  single  charges  only,  if 
obtained  from  a  strip  at  a  sufficiently  low  temperature,  and  experiments 
in  hydrogen  showed  that  this  is  actually  the  case.  H.  M.  D. 

lonisation  Produced  by  Carbon  at  High  Temperatures. 
John  N.  Pring  and  A.  Parker  {Phil.  Mag.,  1912,  [vi],  23,  192—200). 
— The  emission  of  ions  by  carbon  has  been  investigated  at  tempera- 
tures between  1300°  and  2050°,  and  at  different  pressures.  The 
negative  leak  at  a  given  temperature  diminishes  with  the  progressive 
purification  of  the  carbon,  and  with  reduction  in  the  pressure. 

The  smallest  ionisation  current  obtained  at  1300°  was  l"5xl0~' 
ampere  per  square  centimetre  of  carbon  surface,  whereas  Richardson 
found  1*3  X  10~*  at  this  temperature.  Above  1800°  the  increase  in  the 
ionisation  with  the  temperature  is  very  small,  and  the  lowest  value  of 
the  current  observed  at  2000°  was  4  x  10"^  ampere.  The  data  obtained 
in  these  experiments  are  incompatible  with  Richardson's  formula,  and 
indicate  that  the  large  ionisation  currents  hitherto  obtained  with  heated 
carbon  cannot  be  ascribed  to  the  emission  of  electrons  from  the  carbon 
itself.  They  are  probably  due  to  some  interaction  between  the  carbon, 
or  the  impurities  contained  in  it,  and  the  surrounding  gases,  which 
involves  the  emission  of  electrons.  H.  M.  D. 

The  Emission  of  Positive  Charges  by  Heated  Metals. 
G.  Reboul  and  E.  Gregoire  de  Bollemont  {Le  Radium,  1911,  8, 
406 — 4:11). — Surfaces  of  copper  and  platinum  separated  to  definite 
distances  from  one  another  are  heated  to  various  temperatures  under 
various  conditions.  A  black  deposit  forms  on  the  platinum.  If  the 
copper  surface  is  in  the  shape  of  a  cross,  the  deposit  on  the  platinum 
assumes  the  same  form.  The  thickness  of  the  deposit  increases  to  a 
maximum,  and  then  decreases  as  the  time  of  heating  is  increased,  so 
that  after  a  certain  time  no  deposit  is  left.  The  maximum  deposit 
results  in  a  time  the  shorter  the  higher  the  temperature.  The  deposit 
is  most  abundant  in  oxygen,  but  occurs  and  has  a  grey  colour,  turning 
black  on  heating  in  air,  in  nitrogen  and  carbon  dioxide.  The  nature 
of  the  surface  receiving  the  deposit  is  not  of  great  importance,  and 
the  platinum  may  be  replaced  by  other  metals,  and  even  by  porcelain. 
In  addition  to  copper,  a  projection  of  metallic  particles  occurs  with 
silver,  as  may  be  put  into  evidence  by  opposing  it  with  a  gold  plate, 
which  becomes  coated  with  a  white  deposit  of  silver  of  the  form  of 
the  silver  surface.  The  maximum  in  the  amount  of  deposit  with 
copper  is  explained  by  the  •'  fatigue "  of  the  copper.  All  metallic 
surfaces  are  regarded  as  projecting  metallic  particles  when  heated, 
due  to  the  liberation  of  occluded  gas,  and  the  mechanical  carrying 
away  of  the  metal  by  the  bursting  of  the  bubbles,  a  process  wliich 
accounts  also  for  the  positive  ionisation  from  heated  metals,  which 
in  every  respect  is  analogous  to  the  phenomena  investigated.  At 
first  the  projection  from  the  copper  surface  to  the  opposed  surface  is 
regarded  as  greater  than  that  of  the  projection  of  particles  from  this 
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surface,  but  afterwards,  when  the  gas  has  been  liberated,  "fatigue" 
of  the  copper  takes  place,  and  the  deposit  on  the  opposed  surface  is 
again  removed  by  the  projection  of  particles  from  that  surface. 

F.  S. 

Positive  Thermions  from  the  Salts  of  the  Alkaline  Earths. 
Clinton  J.  Davisson  {Phil.  May.,  1912,  [vi],  23,  121— 139).-The 
nature  of  the  ions  emitted  at  high  temperatures  and  low  pressures 
by  the  chlorides,  fluorides,  sulphates,  and  phosphates  of  barium, 
strontium,  calcium,  and  magnesium  has  been  iuvestigated  by  the 
method  employed  by  Richardson.  From  observations  on  the  influence 
of  a  known  magnetic  field,  it  is  found  that  the  truly  characteristic 
thermions  emitted  by  the  salts  of  these  metals  consist  of  single  atoms 
of  the  elements  carrying  unit  positive  charges. 

Experiments  with  zinc  sulphate  lead  to  the  same  conclusion. 

H.  M.  D. 

The  Bole  Played  by  Gases  in  the  Emission  of  Positive 
Thermions  from  Salts.  Clinton  J.  Davisson  {Phil.  Afay.,  1912, 
[vi],  23,  139 — 147.  Compare  preceding  abstract). — The  emission  of 
positive  ions  by  heated  strontium  chloride,  strontium  sulphate,  and 
aluminium  phosphate  has  been  examined  with  reference  to  the  part 
played  by  gasen  in  the  phenomenon.  The  results  indicate  that  the 
increased  emission  of  thermions,  which  is  observed  when  the  heated 
substance  is  in  contact  with  air,  carbon  dioxide,  or  hydrogen,  is  not 
due  to  the  emission  of  molecules  of  the  gas  which  have  been  absorbed 
by  the  salt  and  emitted  in  a  charged  condition.  In  reference  to  the 
suggestion  that  the  traces  of  carbon  monoxide  or  dioxide  which  are 
sometimes  emitted  by  heated  salts  are  responsible  for  the  observed 
ionisation,  it  has  been  found  that  the  emitted  gas  is  not  electrically 
charged.  H.  M.  T). 

The  Production  of  Chemically  Active  Rays  in  Chemical 
Reactions.  J.  Matuschek  and  Nennino  (Chem.  Zeit.,  1912,  36, 
21). — A  beaker  containing  zinc  and  sulphuric  acid  is  placed  on  a 
photographic  plate  in  a  light-tight  case,  a  tinfoil  star  being  inter- 
posed. After  several  hours'  exposure,  a  distinct  image  is  obtained  on 
development.  The  be.st  results  are  obtained  when  the  zinc  is  in  the 
focm  of  a  sheet  with  ribs  on  the  lower  surface.  Similar  results  are 
obtained  with  hydrochloric  and  nitric  acids,  and  with  copper,  tin,  and 
lead,  the  intensity  of  the  photographic  action  varying  considerably. 
Copper  oxide  and  hydroxide  and  potassium  hydroxide  also  give 
cheuiically  active  rays  when  dissolved  in  acids.  Other  active  reactions 
are  :  the  slaking  of  lime,  the  setting  of  Portland  cement  and  plaster, 
the  decomposition  of  calcium  carbide  by  water,  and  the  formation  of 
ammonium  amalgam.  The  most  active  reaction  observed  is  that 
between  sodium  silicate  and  dilute  hydrochloric  acid,  which  gives  a 
distinct  image  in  less  than  an  hour.  C.  H.  D. 

The  Detection  of  Actinium  Emanation  in  Minerals 
containing  Actinium.  Georo  von  Hevesy  {Physikal.  Zeitsch.,  1911, 
J^   J3 1 3^-^  1^1 4). — An   investigation   has   been   mad^   of   the   point 
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noticed  by  Boltwood  (Abstr.,  1908,  ii,  454)  that  actinium  emanation 
cannot  be  detected  in  a  uranium  mineral  by  passing  air  through  its 
solution  into  an  electroscope.  It  was  found  that  by  the  use  of 
vessels  of.  sufficiently  small  capacity,  and  by  filling  these  as  com- 
pletely as  possible  with  the  solution  or  drying  liquid  employed,  the 
actinium  emanation  could  be  readily  detected  from  a  solution  of 
pitchblende.  One  gram  of  pitchblende  in  2-5  c.c.  of  solution, 
contained  in  a  washing- bottle  of  3*5  c.c.  capacity,  gave,  when  an  air 
stream  of  0  4  c.c.  per  second  was  passed  through,  a  leak  in  the 
electroscope,  due  to  actinium  emanation,  of  two  divisions  a  minute. 

F.  S. 

The  Solubility  of  Actinium  Emanation  in  Liquids  and 
Charcoal.  Georg  von  Hbvesy  {Phyaikal.  Zeitsch.,  1911,  12, 
1214 — 1224). — By  means  of  the  differences  in  the  ionisations  pro- 
duced in  an  electroscope  when  the  actinium  emanation  is  passed 
through  various  liquids  at  various  rates  on  its  way  to  the  electroscope, 
the  solubility  of  the  emanation  has  been  indirectly  calculated  in 
various  liquids.  These  show  the  same  relative  absorbing  powers  as  in 
the  case  of  the  other  emanations.  In  increasing  order  of  absorbing 
power  the  liquids  examined  were :  saturated  aqueous  potassium 
chloride  solution,  water,  sulphuric  acid,  ethyl  alcohol,  amyl  alcohol, 
acetone,  benzaldehyde,  benzene,  toluene,  petroleum,  and  carbon 
disulphide.  The  solubility  coefficient  of  actinium  emanation  in  water 
is  2,  as  compared  with  1  for  the  thorium  and  0-33  for  the  radium 
emanation.  Cocoanut  charcoal  also  absorbs  the  actinium  emanation 
strongly  at  the  ordinary  temperature.  F.  S. 

Radium  Emanation  Contained  in  the  Air  of  Various 
Soils.  John  Satterly  {Proc.  Gamh.  Phil.  Soc,  1911,  16, 
336—355.  Compare  Joly  and  Smyth  (Abstr.,  1911,  ii,  1048).— The 
radium  emanation  contained  in  the  underground  air  of  various  soils 
and  at  various  depths  in  the  neighbourhood  of  Cambridge  has  been 
found  on  the  average  to  be  2500  times  as  great  as  that  in  the 
atmospheric  air  of  the  same  locality.  Low  barometer  usually 
decreases  the  amount  in  the  air,  probably  because  of  the  rainfall 
accompanying  it,  which  chokes  the  pores  of  the  soil.  In  the  tests  of 
the  influence  of  depth,  the  greatest  amounts  of  radium  emanation  were 
found  at  the  greatest  depths.  Continuous  withdrawal  of  the  air  from 
the  ground  did  not  exhaust  the  supply  of  emanation.  F.  S. 

An  Attempt  made  to  Detect  the  Electric  Conductivity 
of  Radium- />.  L^on  Kolowrat  {Le  Radium,  191 1,  8,  401—404).— 
If  the  radium  emanation  is  stored  in  a  vessel  all  of  the  same 
potential,  it  is  to  be  expected  that  the  radium-/?  formed  will  be 
deposited  as  a  uniform  film.  From  the  manner  in  which  the  resistance 
of  films  of  platinum  or  silver  suddenly  augments  when  the  thickness 
is  decreased  between  10~^  and  10"''  cm.,  and  on  the  assumption  that 
the  density  and  electric  conductivity  of  radium-Z)  are  the  same  as  that 
of  lead,  it  is  calculated  that  the  emanation  accumulating  in  six  days 
\v9vc^  0"^5  gram  of  radium  should  |)roducp  \r\  a  papil|arj^  tifbe  5  qam. 
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long  and  0*2  mm.  diameter  a  film  of  radiam-/)  about  4xl0~'  cm. 
thick  with  a  resistance  of  40  ohms.  Capillary  tubes  of  this  size 
provided  with  two  platinum  wire  electrodes  and  silvered  internally, 
except  for  the  space  between  the  ends  of  the  electrodes,  had  an  initial 
resistance  greater  than  a  megohm.  Filled  with  the  emanation  from 
0*27  gram  of  radium,  the  silvering  was  rapidly  attacked  and  rendered 
transparent,  which  was  ascribed  to  the  presence  of  oxygen.  In  one 
experiment  a  ring  of  brown  depoAit  midway  between  the  electrodes, 
and  brilliantly  metallic  when  seen  by  reflected  light,  was  seen  three  or 
four  days  after  the  emanation  was  introduced,  but  this  depovsit  after 
three  days  more,  gradually  and  completely  disappeared,  and  was  hardly 
visible  even  under  the  micioscope.  The  deposit  is  supposed  to  have 
been  radium-/^,  oxidised  in  course  of  time  by  the  presence  of  a  trace 
of  oxygen.  In  the  second  experiment  no  deposit  formed,  but  in  a 
third,  a  non-uniform,  discontinuous  deposit  appeared.  In  all  cn^en  the 
resistance  of  the  tube  remained  greater  than  a  megohm.  The 
formation  of  the  active  deposit  appears  not  to  take  place  uniformly, 
but  over  certain  areas  determined  by  the  position  of  the  electrodes  atid 
the  shape  of  the  tube.  F.  S. 

The  Decay-constant  of  Polonium.  Erich  Rbobnbr  (B«r. 
Deut.  pfiytnkal.  G«s.,  1911,  13,  1027—1033;  Z<  Hadium,  1911,  8, 
458 — 461). — The  half-period  of  polonium,  determined  by  counting 
the  scintillations  produced  on  a  zinc  sulphide  or  diamond  screen,  was 
129*5  days,  the  total  number  of  scintillations  counted  being  16,800. 
This  period  is  less  than  that  usually  given,  which  varies  in  different 
measurements  from  134*5  to  143  days.  An  examination  was  made  of 
the  effects  of  unsaturation  on  the  period  of  decay  in  ionisation  measure- 
ments. The  ionisation  of  a  strong  polonium  preparation  was  measured 
by  a  galvanometer  at  different  voltages  over  a  period  of  nearly  a  year. 
At  insufficient  voltage  to  produce  saturation  the  period  found  was 
higher  than  when  higher  voltages  were  employed.  The  true 
half-period  deduced  from  these  measurements  was  136  days  (±05 
day).  F.  S. 

Radioactivity  of  Marsh  Gas.  John  Satterly  (Proe.  Ccunb. 
Phil.  Soc,  1911,  16,  356 — 359). — The  inflammable  gas  drawn  from 
stagnant  backwaters  and  ditches  around  Cambridge  during  a  long 
spell  of  fine  weather  was  rich  in  radium  emanation,  to  the  same  extent 
approximately  as  the  air  drawn  from  depths  of  three  to  five  feet  in  the 
soil  of  the  same  locality.  F.  S. 

The  Radium  Content  of  Various  Fresh  and  Sea  Waters, 
and  Some  Other  Substances.  John  Satterly  (Proo.  Camh. 
Phil.  Soc.,  1911,  16,  360 — 364). — The  amount  of  radium  present  in 
various  fresh  waters  in  the  neighbourhood  of  Cambridge  was  usually 
less  than  10"'^  gram  of  radium  per  litre,  which  is  some  hundreds  of 
times  less  than  accounts  for  the  quantity  of  emanation  found  in  the 
water  in  the  case  of  the  tap  water  and  spring  waters.  The  water 
of  the  Cam  contains  much  less  dissolved  emanation  than  these.  Three 
specimens  of  coastal  sea  water  contaiued  about  10~^^  gram  of  radium 
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per  litre,  which  is  in  agreement  with  Eve's  and  much  smaller  than 
Joly's  results.  F.  S. 

The  Apparatus  Used  for  the  Determination  of  the  Radio- 
activity of  Springs.  Ferdinand  Henrich  and  Fritz  Glaser 
(Zeitsch.  angew.  Chem.,  1912,  25,  16 — 19). — The  "  fontaktoscope  "  of 
Engler  and  Sieveking,  has  been  compared  with  its  improved  form,  the 
"  fontaktometer "  of  Mache  and  St.  Meyer.  Similar  results  were 
obtained  with  the  two  instruments,  and  it  is  held  that  the  former 
is  advantageous  on  account  of  its  cheapness,  its  ease  of  working,  and 
its  transportability.  F.  S. 

Electrical  Resistance  of  Special  Steels.  Octave  Boudouard 
(Compt.  rend.,  1912,  154,  1475— 1478).— The  influence  of  different 
percentages  of  carbon  on  the  electrical  conductivity  of  nickel, 
manganese,  chromium,  and  tungsten  steels  of  varying  composition  is 
shown  in  tabular  form.  In  nickel  steels  the  coefficient  of  resistance 
increases  with  the  percentage  of  carbon.  The  curve  showing  the 
variation  of  the  coefficient  with  the  proportion  of  manganese  shows  a 
maximum  corresponding  with  the  compound  NiFcg.  In  manganese 
steels  the  resistance  shows  a  maximum  when  12 — 13%  of  manganese  is 
present,  the  amount  of  carbon  having  little  influence  on  the  value. 
The  resistance  varies  in  a  very  irregular  way  with  chromium  steels, 
whether  they  are  rich  or  poor  in  carbon.  Tungsten  steels  show 
an  increase  up  to  a  certain  concentration,  then  a  minimum,  followed  by 
a  further  increase.  Benedick's  formula  for  the  conductivities  of  steel, 
expressing  the  conductivity  as  a  linear  function  of  the  sum  of  the 
concentrations  of  the  different  elements  present  expressed  in  terms  of 
their  carbon  equivalents,  is  found  to  hold  good  for  the  special  steels 
studied.  W.  O.  W. 

Conductivity  of  Pure  Ethyl  Ether.  J.  Caevallo  (Compt.  rend., 
1911,  153,  1144 — 1145). — The  author  considers  that  the  ether 
employed  in  Schroder's  experiments  (Abstr.,  1909,  ii,  462)  was  not 
pure,  and  that  his  values  for  the  conductivity  were  too  high.  With 
ether  purified  over  sodium,  and  in  the  absence  of  air,  a  current  of 
0'93  X  10"^"  amperes  traversed  the  liquid  on  establishing  a  difference 
in  potential  of  425  volts,  but  this  diminished  progressively  owing 
to  the  experiment  being  conducted  in  glass  vessels.  It  will  be  neces- 
sary to  employ  metallic  apparatus  with  paraffin  insulation  to  obtain 
accurate  values.  W.  O.  W. 

Influence  of  Temperature  on  the  Density  and  Electrical 
Conductivity  of  Aqueous  Salt  Solutions.  Heinrich  Clausen 
(Ann.  Fhysik,  1912,  [ivj,  37,  51 — 67.  Compare  Heydweiller,  Abstr., 
1910,  ii,  106,  398). — The  influence  of  temperature  on  the  increase  of 
density  due  to  the  ionised  and  un-ionised  portions  of  the  electrolyte 
has  been  examined  in  the  case  of  aqueous  solutions  of  twelve  salts 
and  of  nitric  acid  by  measurements  of  density  and  electrical  conduct- 
ivity at  6°,  18°,  and  30°.  From  these  data  the  constants  Ag  and  Bg  in 
the  formula  A«=i4gi+ 5«(1 -t)   have  been  calculated,  A«  being   the 
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difference  between  the  density  of  the  solution  and  that  of  water,  and  t 
the  degree  of  ionisation. 

The  constant  A,  decreases  with  rising  temperature,  whilst  Bg  also 
decreases  for  most  of  the  salts  examined,  but  to  a  much  smaller 
extent.  In  the  case  of  potassium  chloride,  bromide,  and  iodide,  and 
of  nitric  acid,  B,  increases  as  the  temperature  rises.  From  this  it 
follows  that  the  influence  of  the  ionisation  on  the  change  in  density 
diminishes  as  the  temperature  is  raised,  and  the  alteration  is  such  that 
the  values  of  A,  -  B,  for  the  different  electrolytes  become  more  nearly 
equal.  H.  M.  D. 

Dependence  of  the  Conductivity  of  Binary  Normal  Electro- 
lytes on  the  Concentration.  Paul  Hertz  (An?*.  Physik,  1912,  [iv], 
37,  1 — 28). — A  theoretical  paper  in  which  the  author  deduces  a 
relationship  between  the  conductivity  and  the  concentration  of  the 
form  A<,  -  \  —  function  of  ^/c,  where  X  is  the  molecular  conductivity  of 
the  electrolyte  at  concentration  c,  and  \  the  conductivity  at  infinite 
dilution.  By  suitable  variation  of  the  dimensions  of  the  system  of 
co-ordinates  from  case  to  case,  it  is  shown  that  the  relationship 
between  conductivity  and  concentration  can  be  represented  for  all 
binary  electrolytes  by  a  single  curve.  H.  M.  D. 

Conductivity  of  Certain  Salts  in  Methyl  and  Ethyl  Alcohols 
at  High  Dilutions.  Hknbv  R.  Kreidkr  and  Harry  C,  Jonks 
{Ainer.  C/ism.  J.,  11)11,46,  574 — 585). — In  continuation  of  earlier 
work  (Abstr.,  1911,  ii,  362)  on  the  conductivity  of  very  dilute  solutions 
of  salts  in  methyl  and  ethyl  alcohols,  measurements  have  now  been 
made  of  the  conductivities  at  0°  and  25°  of  similar  solutions  of  sodium 
bromide,  lithium  bromide,  potassium  thiocyanate,  and  cobalt  bromide. 
The  values  of  fi^  were  found  in  most  of  these  cases.  The  ratio  of 
the  value  of  fiyr,  for  a  certain  salt  in  one  solvent  to  that  for  the  same 
salt  in  another  solvent  is  nearly  constant  for  salts  which  are  solvated 
to  approximately  the  same  extent.  When  one  salt  is  solvated  very 
much  more  than  another,  the  value  of  fi^  is  generally  less  for  the 
former. 

The  ratios  of  fi^  for  certain  salts  in  two  different  solvents  deviate 
from  the  ratios  of  the  fluidities  of  the  solvents,  since  the  value  of  /a^q 
in  the  solvent  which  has  the  greater  molecular  mass  is  always  less 
than  would  be  expected  from  the  ratio  of  the  fluidities.  The  greatest 
difference  between  these  ratios  is  shown  by  the  most  highly  solvated 
salts.  K.  G. 

AflBnity  Measurements  in  Alcoholic  and  Aqueous  Alcoholic 
Solutions,  Erik  Hagglund  {Arkiv.  Kent.  Min.  Geol.,  1911,  4, 
No.  11,  1 — 31). — By  means  of  conductivity  measurements,  the  author 
has  investigated  the  ionisation  of  various  acids  and  bases  and  the 
hydrolysis  of  certain  salts  in  80  and  99-8%  alcoholic  solutions.  At 
18°,  the  mobility  of  the  ammonium  ion  was  found  to  be  17*9  in  80% 
alcohol,  that  of  the  hydroxyl  ion  26- 1  in  80%  alcohol  and  16-5  in  998% 
alcohol.  Conductivity  data  were  obtained  for  salicylic,  cinnamic,  and 
^t*i?  wid^j   a'H4   ^9*"  />^nitirophenol ;   also  for   piperiflipe,   ftmwojjia, 
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piperazine,  and  diethylamine  iu  both  80%  aud  99"8%  alcohol.  For 
small  variations  of  concentration  it  is  found  that  the  ionization  of 
both  acids  and  bases  is  in  harmony  with  the  requirements  of  the  law 
of  mass  action.  The  degree  of  hydrolysis  was  examined  in  the  case  of 
aniline  salicylate,  a-picoline  salicylate,  piperidine  salicylate,  a-picoline 
acetate,  ammonium  acetate,  and  ammonium  p-nitrophenoxide.  The 
extent  to  which  these  salts  are  hydrolysed  in  aqueous  alcoholic 
solutions  increases  with  increase  in  the  alcohol  content  of  the 
solvent. 

Conductivity  determinations  were  also  made  in  order  to  ascertain 
whether  salt  formation  occurs  when  certain  ketones  and  aromatic 
nitro-compounds  are  brought  into  contact  with  sodium  hydroxide  in 
alcoholic  solution.  In  the  case  of  ^-nitrophenylethylene,  salt  formation 
takes  place  at  a  sufficiently  slow  rate  to  allow  of  the  process  being 
followed  by  means  of  conductivity  measurements.  The  rate  of  progress 
in  80%  alcohol  indicates  that  the  reaction  is  bimolecular,  but  in  99*8% 
alcohol  the  corresponding  values  of  the  velocity  coefficient  diminish 
appreciably  as  the  reaction  progresses.  H.  M.  D. 

Measurement  of  Electrical  Conductivity.  Alfons  Klemenc 
{Chem.  Zeit.,  1911,  35,  1420). — A  rapid  and  sufficiently  accurate 
method  is  described  of  making  up  .solutions  containing  1  gram- 
equivalent  or  one  mol.  in  32,  64 litres  (the  usual  dilutions  in 

which  electrical  conductivity  data  are  tabulated).  G.  S. 

Electric  Properties  of  Substances  in  Relation  to  their 
Allotropic  State.  Nicolaus  A.  Hesehus  (•/.  Russ.  Pkys.  Chum.  Soc, 
1911,  43,  Fhys.  Fart,  365— 371).— Study  of  the  three  allotropic 
forms  of  carbon — diamond,  graphite,  and  charcoal — is  in  accord  with 
the  view  previously  advanced  (/.  Buss.  Fhys.  Chem.  Soc,  1901,  33, 
Fhys.  Fart,  19  ;  Abstr.,  1911,  ii,  13),  and  indicates  that  the  differences 
between  the  contact  electrifications  of  allotropic  forms  of  a  substance 
depend,  not  only  on  the  surface  density,  but  also  on  the  capacity  of  the 
atoms  for  ionic  dissociation.  T.  H..  P. 

Surface  Effects  between  Mercury  and  Certain  Solutions 
and  an  Electrochemical  Method  of  Estimating  Dissolved 
Oxygen.  Samuel  W.  J.  Smith  and  William  F.  Higgins  {Trans. 
Faraday  Soc,  1911,  7,  64 — 77). — The  influence  of  sodium  sulphide  on 
the  difference  of  potential  between  mercury  and  certain  salt  solutions 
has  been  investigated  (compare  Smith  and  Moss,  Abstr.,  1908,  ii,  343). 
The  cells  are  connected  in  turn  with  a  constant  electrode,  and  the  E.M.F. 
of  the  combination  determined  with  an  electrometer.  Using  iV/10- 
solutions  of  potassium  chloride,  bromide,  sulphate  and  hydroxide,  and 
pure  water,  a  sudden  change  of  slope  of  the  ^.Jf.i^.-concentration 
curve  occurs  at  about  0'00U4  equivalent  of  sodium  sulphide.  This 
break  slowly  disappears,  even  when  air  is  excluded  from  the  solutions, 
and  is  replaced  by  one  between  0*0005  and  0"0006  equivalent.  This 
is  the  point  at  which  oxygen  is  completely  removed  from  the  solution 
by  the  oxidation  of  sulphide  to  thiosulphate.  This  is  confirmed  by 
further  experiments  with  old  solutions.  The  method  may  be  used  for 
the  estimation  of  dissolved  oxygen. 
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The  initial  break  observed  at  00004  equivalent  is  attributed  to  the 
formation  of  mercury  Hulphide,  which  is  a  maximum  at  this  concen- 
tration, further  additions  of  sodium  sulphide  diminishing  the  thickness 
of  the  film.  This  is  confirmed  by  observations  of  the  colours  of  the 
tarnished  films.  The  surtaoe  adsorption  of  sodium  sulphide  must  be 
greater  than  that  of  oxygen.  G.  H.  D. 

Anode  and  Cathode  Falls  of  Potential  and  the  Minimum 
Potential  in  Chlorine.  K.  Kaisch  (Arm.  Phyxik,  1911,  [iv],  36, 
907 — 928). — Measurements  of  the  fall  of  potential  at  the  electrodes 
have  been  made  in  tubes  filled  with  chlorine  at  different  pressures,  and 
provided  with  electrodes  of  aluiuinium,  platinum,  mercury,  nnd 
magnetite.  In  the  case  of  ma/Knetite  electiodes,  which  are  only 
slowly  acted  on  by  chlorine,  the  observed  potential  differences  are  not 
much  larger  than  those  obtained  with  other  gases.  With  these 
electrodes  the  fall  of  potential  at  the  anode  was  found  to  be 
independent  of  the  strength  of  the  current,  but  increased  slightly 
with  increasing  pressure.  When  such  tubes  were  left  filled  with 
chlorine  for  several  weeks  in  an  undisturbed  condition,  the  anode 
potential  at  a  pressure  of  2*41  mm.  was  found  to  have  risen  from 
41  to  300  volts.  On  passing  a  current  through  the  tube,  the  potential 
difference  fell  rapidly,  however,  to  its  original  value.  The.se  observa- 
tions indicate  that  the  large  potential  falls,  which  are  exhibited  by 
tubes  containing  aluminium,  platinum,  or  mercury  electrodes,  are  due 
to  the  formation  of  a  surface  layer  by  the  action  of  the  chlorine  on  the 
metals.  When  such  electrodeB  are  pulverised  by  the  passage  of  a 
strong  current,  the  anode  and  cathode  falls  of  potential  are  found  to 
undergo  considerable  diminution  as  a  consequence  of  the  removal 
of  the  surface  film.  H.  M.  D. 

Deposits  Obtained  from  Flames  by  Electricity.  Bkuno 
TuiEME  {Zeitsch.  physxkal.  C/t«in.,  1912,  78,  490— 499),— When  two 
electrodes  between  which  a  considerable  difference  of  potential  subsists 
are  brought  near  together  in  a  coal  gas  or  candle  flame,  carbon  is 
immediately  deposited  on  the  cathode.  In  certain  circuuistances 
the  deposited  carbon  forms  long,  narrow  growths  extending  8omo 
distance  into  the  fiame.  The  smallest  potential  giving  rise  to  these 
strnctures  is  12  volts  3  they  increase  in  size  up  to  about  25  volts,  and 
beyond  that  point  do  not  undergo  much  further  change.  Similar 
deposits  are  obtained  when  the  electrodes  are  connected  with  an 
induction  machine  giving  a  short  spark.  When  the  poles  are  reversed, 
the  carbon  separates  in  large  flakes  from  the  electrodes.  It  in 
suggested  that  very  finely  divided  soot  might  be  prepared  in  this  way, 
and  a  continuous  arrangement  for  this  purpose  is  described. 

By  means  of  the  following  arrangement,  metals  can  be  deposited  in 
small  amount  from  their  salts.  Two  iron  wires  were  connected  with 
the  poles  of  an  induction  coil  and  held  at  right  angles  to  each  other  in 
the  flame.  A  platinum  wire  on  which  were  some  copper  sulphate 
crystals  was  held  so  as  to  touch  the  positive  pole,  and  after  the  spark 
had  passed,  metallic  copper  was  found  on  the  platinum  wire.  In  a 
similar  way  minute  amounts  of  mercury,  and  apparently  also  of  sodium, 
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have  been  obtained  from  their  salts  in  the  flame.     The  investigation 
is  being  continued,  Gr.  S. 

Potentials  of  the  Most  Important  Standard  Electrodes. 
Fbibdrich  Auehbach  (Zeitsch.  Elektrochem.,  1912,  18,  13 — 18). — As 
zero  for  electrode  potentials  should  be  taken  that  of  the  normal 
hydrogen  electrode  at  the  same  temperature  as  the  electrode  in 
question,  and  with  a  hydrogen  partial  pressure  of  1  atmosphere.  For 
the  calculation  of  the  electrode  potentials,  e^,  referred  to  the  hydrogen 
electrode  as  zero,  the  temperature-coefficients  of  the  calomel  electrode 
found  by  Kichards  (compare  Abstr.,  1898,  ii,  7)  should  not  be  used, 
more  particularly  as  they  are  of  uncertain  value  from  the  effect  of 
thermo-^.il/.i^.'s,  which  cannot  be  accurately  allowed  for.  The 
dependence  of  e^  on  the  temperature  can  be  determined  directly, 
or  can  be  calculated  from  the  heat  of  reaction  by  means  of  the 
Helmholtz  formula.  For  the  decinormal  potassium  chloride-calomel 
electrode,  i,,  is  practically  independent  of  the  temperature  between 
0°  and  30°. 

The  following  are  the  most  probable  values  of  «,,  for  the  more 
important  standard  electrodes  (concentrations  in  gram  formula  weights 
per  litre)  : 

e»  in  volts  at 


Hf 

Electrode. 
HgaCl^  1  KClO-1 

0°. 
+  0-337 
+  0-289 

+  0-130 
+  0-133 
+  0-184 

18°. 
+  0-337 
+  0-286 
+  0-68 

25°. 

+  0-337 

Hg 
Hg 
Hg 
Hg 
Hg 

HggCla  1  KCl  1-0 

+  0-285 

Hg2S04  1  H,SO4  0-l-0-5' 
HgO     KOtflO  •... 

+  0-107 

HgO     NaOHlO 

+  0-111 

HgO  1  NaOHO-1 

+  0-166 

G.  S. 

Aluminium  Anode-Films.  G.  E.  Bairsto  and  R.  Mercer 
{Trans.  Faraday  Soc,  1911,  7,  1 — 29). — An  examination  of  the 
results  of  previous  workers  shows  that  the  aluminium  anode-film  is 
made  up  of  two  layers,  an  outer  thick  conducting  film  which  varies  in 
thickness  with  the  electrolyte,  and  an  inner  thin  dielectric  film,  the 
thickness  of  which  is  independent  of  the  electrolyte. 

The  electrolytes  now  studied  include  potassium  ferro-  and  ferri- 
cyanide,  ammonium  arsenite  and  arsenate,  and  ammonium  molybdate, 
of  which  only  the  last  gives  good  results,  giving  a  high  resistance,  very 
little  affected  by  temperature.  The  capacity  in  sodium  phosphate 
solutions  decreases  with  rise  of  temperature,  whilst  in  ammonium 
borate  it  increases  considerably,  a  large  part  of  the  increase  persisting 
after  cooling.  The  addition  of  chlorides,  bromides,  and  other  salts 
which  have  little  or  no  valve  action,  to  a  phosphate  electrolyte, 
produce  a  very  large  increase  in  the  leakage  current. 

The  capacity  decreases  slowly  with  the  time  of  formation.  The 
higher  the  voltage  at  which  the  film  is  formed,  the  longer  is  the  time 
required  for  the  capacity  to  fall  to  its  minimum  value.  The  product 
of  capacity  and  voltage  of  formation  decreases  with  increasing 
voltage. 
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Experiments  with  alternating  currents,  using  an  oscillograph,  show 
that  the  asyni metrical  conductivity  only  becomes  marked  at  high 
voltages.  C  H.  D. 

Configuration  of  Equipotential  Lines  in  an  Electrolyte. 
Andh6  Brochkt  (Coinpt.  reiid.,  1911,  153,  1150—1162). — Lines  of 
equipotential  surfaces  in  a  copper  sulphate  solution  have  been  deter- 
mined, and  are  reproduced  in  the  form  of  curves.  The  method 
employed  in  mapping  them  was  to  plunge  a  copper  wire  into  the 
liquid  to  different  depths;  the  sound  being  connected  to  a  potentiometer 
was  not  travei-sed  by  a  current  so  long  as  the  fall  of  potential  between 
it  and  the  two  electrodes  was  the  same  as  the  resistances  of  the  two 
branches  of  the  potentiometer.  A  Deprez-d'Arsonval  galvanometer 
was  found  most  suitable  for  the  purpose.  W.  0.  W. 

Configuration  of  Equipotential  Lines  in  an  Electrolyte. 
J.  Dblvalez  {Coinpt.  rend.,  1912,  154,  1474 — 1475,  Compare  ibid., 
121,  492). — A  claim  for  priority  against  Brochet  (preceding  abstract). 

W.  C).  W. 

Study  of  the  Hydrogen  Electrode,  of  the  Calomel  Electrode, 
and  of  Contact  Potential.  N.  £.  Loomis  and  jSalomon  F.  Ackek 
{Amer.  Chevi.  J.,  1911,  46,  585— 620).— The  methods  usually 
employed  for  determining  hydrogen  ion  concentration  in  the  study 
of  organic  reactions,  such  as  the  hydrolysis  of  esters,  present  serious 
dilliculties  in  their  general  application.  A  study  of  the  hydrogen 
electrode  has  therefore  been  undertaken  in  order  to  ascertain  whether 
it  can  be  satisfactorily  used  for  the  purpose. 

The  relative  efficiency  of  the  various  forms  of  apparatus  hitherto 
used  has  been  investigated,  and  new  forms  have  been  devised  to 
eliminate  various  sources  of  error.  As  the  accuracy  of  the  work 
depends  largely  on  the  constancy  and  ease  of  reproduction  of  the 
calomel  electrodes  used  with  the  hydrogen  electrode,  a  large  number 
of  calomel  electrodes  have  been  prepared  and  measui'ed  against  each 
other  in  order  to  obtain  an  average  value  of  the  potential.  Many 
platinum  electrodes  have  also  been  prepared  and  compared  with  one 
another.  The  hydrogen  electrode  has  been  compared  du-ectly  with  the 
calomel  electrode,  and  experiments  have  been  made  to  determine  the 
efficiency  of  various  solutions  in  eliminating  contact  potential.  All 
the  experiments  were  carried  out  at  25°.  The  following  results  were 
obtained. 

Calomel  electrodes,  iV/10-KCl-HgCl-Hg,  can  be  prepared,  of  which 
the  variation  does  not  exceed  0*10  millivolt  during  the  first  three 
weeks,  but  afterwards  slowly  increases.  Platinum  electrodes  can  be 
prepared  which  when  used  as  hydrogen  electrodes  in  JV/lO-hydrochloric 
acid  show  a  deviation  from  the  mean  value  of  less  than  0*10  millivolt. 

The  E.M.F.  of  the  system  Hj-Pt-iV^/lO-HCl-iV/lO-KCl-HgCl-Hg 
is  0-4266. 

Potassium  chloride  was  found  to  be  by  far  the  most  efficient  of  the 
salts  tried  for  eliminating  contact  potential.  A  saturated  solution  of 
this  salt,  eliminates  almost  completely  the  contact  potential  of  systems 
consisting  of  potassium  chloride  and  hydrochloric  acid. 
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The  value  of  the  potential  of  the  electrode,  N/lO-KGl-HgGl-Hg,  is 
0*3390  if  the  dissociation  of  i\^/10-hydrochloric  acid  is  92 "2%,  as  found 
by  Noyes;  it  is  0'3372  if  the  dissociation  of  the  acid  is  86%,  and 
0*3355  if  the  contact  potential  is  assumed  to  be  0*0284,  a  value 
calculated  from  Lewis  and  E-upert's  data  (Abstr.,  1911,  ii,  364). 

E.  G. 

Application  of  the  Hydrogen  Electrode  to  the  Measure- 
ment of  the  Hydrolysis  of  Aniline  Hydrochloride,  and  the 
lonisation  of  Acetic  Acid  in  the  Presence  of  Neutral  Salts. 
N.  E.  LooMis  and  Salomon  F.  Agree  (Amer.  Cliem.  J.,  1911,  46, 
621 — 637.  Compare  preceding  abstract). — The  hydrolysis  of  aniline 
hydrochloride  has  already  been  studied  by  means  of  the  hydrogen 
electrode  by  Denham  (Trans.,  1908,  93,  48).  The  results  he  obtained 
are  now  discussed,  and  an  account  is  given  of  a  further  investigation. 

It  has  been  found  that  if  the  value  of  the  electrode,  iV/10- 
KCl-HgCl-Hg,  is  taken  as  0*339,  the  hydrolysis  of  a  A^/16-solution 
of  aniline  hydrochloride  is  2*19%  and  that  of  a  iV^^^-solution  is 
3*05%.  If  the  value  0*3355  is  employed,  the  hydrolysis  becomes 
1*81%  for  the  NjU-  and  2*56%  for  the  iV732-solution ;  these  values 
agree  closely  with  those  of  Bredig  (Abstr.,  1894,  ii,  229)  and  Tiszard 
(Trans.,  1910,  97,  2492).  It  is  evident,  therefore,  that  the  hydrogen 
electrode  is  of  service  for  the  accurate  determination  of  the  relations 
between  conductivity  and  hydrolysis. 

It  is  shown  that  the  addition  of  iV/10-potassium  chloride  to  Nji- 
acetic  acid  increases  the  hydrogen  ion  conductivity  by  about  4*5%  of  its 
original  value. 

A  bibliography  is  appended.  E.  G. 

DiflQculties  in  the  Use  of  the  Hydrogen  Electrode  in  the 
Measurement  of  the  Concentration  of  Hydrogen  Ions  in  the 
Presence  of  Organic  Compounds.  L.  Junius  Desha  and  Salomon 
F.  Agree  {Amer.  Ghem.  J.,  1911,  46,  638 — 648.  Compare  preceding 
abstracts). — When  an  oxime  is  formed  by  the  reversible  reaction 
between  a  carbonyl  compound  and  a  hydroxylamine  salt,  the  oxime 
may  exist  in  the  sotution  as  the  free  oxime,  oxime  salt,  and  oxime 
cation.  The  concentration  of  the  oxime  cation  can  be  measured  by 
determining  the  amount  of  free  hydrogen  ions  which  disappear  in  its 
formation.  Only  two  methods  seemed  likely  to  prove  satisfactory  for 
estimating  the  hydrogen  ion  concentration  during  the  reaction,  namely, 
sucrose  inversion  and  the  potential  of  the  hydrogen  electrode.  The 
former  method  has  given  good  results  in  experiments  which  will  be 
described  in  a  subsequent  paper.  An  account  is  now  given  of  the 
difficulties  attending  the  use  of  the  hydrogen  electrode. 

It  has  been  found  that  some  organic  compounds  are  decomposed  in 
presence  of  the  hydrogen  electrode,  and  especially  when  oxygen  is 
present,  and  the  E.M.F.  observed  may  not  correspond  with  the  con- 
centration of  the  hydrogen  ions  present.  In  several  cases  in  which 
hydroxylamine  hydrochloride  and  acetone  were  both  present,  the 
maximum  potential  obtained  indicated  a  hydrogen  ion  concentration 
about  twice  as  great  as  was  possible  if  the  hydroxylamine  and  acetoxime 
hydrochlorides  had  been  completely  hydrolysed. 

VOL.  Oil.  ii.  9 
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In  most  experiments  with  the  hydrogen  electrode,  the  true  E.tH.ti*. 
can  be  ascertained  within  thirty  minutes,  but  if  the  platinum 
electrode  and  the  reacting  liquid  are  previously  saturated  with 
hydrogen,  the  E.M.F.  can  be  measured  within  a  millivolt  in  five  to 
ten  minutes. 

Ammonium  nitrate  does  not  entirely  eliminate  contact  potential. 

E.G. 

Capacities  of  the  Electrolytic  Valve  Effect  in  Fused  Salts 
and  in  Absolute  Sulphuric  Acid.  GCnther  Schulzk  {Zeiuch. 
KlektrocJievi.,  1912,  18,  22— "JO.  Compare  Abstr.,  1911,  ii,  365).— In 
continuance  of  the  experiments  on  electrolytic  valve  action,  the  thick- 
nesses of  the  active  layers  formed  on  aluminium  and  tantalum  in  the 
presence  of  fused  salts  have  been  calculated  on  the  assumption  that 
the  dielectric  constant  is  unity.  The  capacity  measurements  were 
made,  by  a  method  which  is  fully  described,  after  the  cells  had  been 
formed  for  thirty  minutes  at  a  potential  of  50  volts. 

The  thickness  of  the  layer  formed  on  tantalum,  which  in  aqueous 
solutions  is  independent  of  the  nature  of  the  electrolyte  and  the  con- 
centration attainable  at  0°,  increases  regularly  at  higher  temperatures 
as  the  proportion  of  water  is  further  diminished  until  the  fused  suit 
is  reached.  The  same  phenomenon  is  observed  in  the  transition  from 
dilute  to  absolute  sulphuric  acid,  both  with  tantalum  and  aluminium. 
For  tantalum  the  thickness  in  dilute  electrolytes  at  0°  is  4'10/[>i/li,  in 
absolute  sulphuric  acid  at  10°  6*69/xft,  in  fnsed  silver  nitrate  7'12/x/Lt, 
and  in  fused  potassium  nitrate  I1*1/x/li. 

With  the  different  fused  salts  the  thickness  of  the  layer  is  the  greater, 
and  the  capacity  the  smaller,  the  higher  the  melting  point  of  the  salt, 
and  when  the  capacities  are  plotted  against  the  melting  points  a 
straight  line  is  obtained,  which  on  extrapolation  cuts  the  axis  at 
510°,  as  if  above  this  temperature  no  valve  effect  was  possible. 

G.  S. 

The  After  glow  of  Electric  Discharge  and  Kindred  Pheno- 
mena. (Hon.)  KoBERT  J.  Sthutt  {Proc.  Physical  Hoc,  1911,  24, 
1 — 8). — It  has  been  found  previously  that  the  ozone  obtained  from  a 
Siemens'  ozoniser  supplied  with  oxygen  at  atmospheric  pressure  does 
not  give  any  after-glow  when  mixed  with  nitric  oxide,  although  this 
effect  is  obtained  when  the  ozone  is  obtained  from  a  low  pressure  dis- 
charge. Further  experiments  have  shown,  however,  that  the  absence 
of  the  after-glow  in  the  first  case  is  due  to  the  very  considerable 
dilution  of  the  ozone  by  the  oxygen,  for  if  the  ozonised  oxygen  from 
the  Siemens'  tube  at  ordinary  pressure  is  concentrated  by  fractional 
distillation,  the  greenish-yellow  after-glow  is  readily  obtained.  Under 
similar  conditions,  a  blue  glow  appears  when  the  ozone  is  mixed  with 
hydrogen  sulphide. 

The  increased  brilliancy  of  the  after-glow,  which  has  been  found 
when  ordinary  or  fuming  sulphuric  acid  or  sulphur  were  present  along 
with  air  in  the  discharge  tube,  is  now  shown  to  be  due  to  the  removal 
by  these  substances  of  organic  matter  which  is  prejudicial  to  ozone. 
When  these  organic  impurities  are  removed,  the  sulphur  compounds 
have  no  influence  on  the  after-glow. 
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Pure  dry  oxygen  exhibits  no  after-glow,  and  the  white  glow  observed 
with  imperfectly  dried  oxygen  is  probably  due  to  the  interaction  of 
ozone  with  some  substance  produced  by  the  action  of  the  discharge  on 
water  vapour.     This  substance  is  not,  however,  hydrogen  peroxide. 

The  luminosity  which  is  emitted  when  spring  water  is  shaken  up 
with  ozone  has  been  traced  to  oxidation  of  the  peaty  matter  present. 

H.  M.  D. 

Decomposition  of  Nitrogen  Peroxide  in  the  Electrical 
Glow.  J.  Zenneck  and  B.  Strasser  {Physikal.  Zdtsch.,  1911,  12, 
1201 — 1204.  Compare  this  vol.,  ii,  16). — Spectral  observations  have 
been  made  of  the  light  emitted  by  the  differently  coloured  layers 
which  are  obtained  when  a  current  of  nitrogen  peroxide  is  passed 
through  a  long,  narrow  discharge  tube.  The  orange-yellow,  greenish- 
yellow,  and  bright  red  glows  of  the  first,  third,  and  fourth  stages 
exhibit  spectra  which  have  been  recognised  as  due  to  nitrogen  peroxide, 
nitric  oxide,  and  nitrogen  respectively.  In  the  fourth  stage,  some 
oxygen  lines  are  also  present.  The  violet-blue  glow  of  the  second 
stage  is  probably  due  to  an  intermediate  labile  oxide,  its  spectrum 
differing  from  that  of  the  peroxide  by  the  absence  of  the  continuous 
portion,  and  from  that  of  nitric  oxide  by  a  difference  in  the  relative 
intensities  of  the  lines.  As  a  result  of  the  investigation  of  the  different 
regions  for  after-glow  effects,  it  is  found  that  these  are  readily  observed 
in  the  case  of  the  first,  third,  and  fourth  stages,  but  the  second  stage 
does  not  appear  to  show  any  after-glow.  H.  M.  D. 

Magnetic  Temperature-coeflBcients  of  the  Ferro-magnetic 
Elements  in  Corresponding  States.  J.  K.  Ashworth  {Fhil.  Mag., 
1912,  [vi],  23,  36 — 45). — Experiments  have  been  made  on  the  varia- 
tion of  the  residual  magnetic  intensity  of  magnets  made  of  nickel, 
iron,  and  cobalt  for  variations  of  temperature  between  that  of  the 
room  and  the  magnetic  critical  temperature.  If  the  fractional 
magnetic  intensity  (///q),  where  /q  denotes  the  intensity  at  absolute 
zero,  is  plotted  against  the  temperature  measured  as  a  fraction  of  the 
magnetic  critical  temperature,  it  is  found  that  the  experimental  data 
for  the  three  metals  can  be  represented  by  a  single  curve.  The  critical 
temperatures  of  nickel  and  iron  were  found  to  be  388°  and  785° 
respectively,  and  1090°  was  adopted  as  the  value  for  cobalt.  From 
this  result  it  follows  that  the  characteristic  temperature-coefficients  of 
magnetic  intensity  of  the  pure  annealed  ferro-magnetic  elements  in 
corresponding  states  are  inversely  proportional  to  the  absolute 
magnetic  critical  temperatures. 

The  law  of  variation  of  the  magnetic  intensity  of  the  ferro- 
magnetic elements  with  temperature  is  therefore  of  the  same  kind  as 
that  which  expresses  the  variation  of  the  density  of  a  liquid,  and  it  is 
shown  that  the  coefficients  involved  are  of  the  same  order  of 
magnitude.  H.  M.  D. 

Dependence  of  the  Coefficient  of  Expansion  on  the  Tem- 
perature. Charles  L.  Lindemann  {Physikal.  Zeitsch.,  1911,  12, 
1197 — 1199). — The  thermal  expansion  of  rods  of  aluminium,  copper, 
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zinc,  silver,  and  lead  has  been  measured  at  low  temperatures  over  the 
separate  ranges  afforded  by  the  use  of  liquid  hydrogen,  liquid  air, 
liquid  oxygen,  and  ordinary  room  temperatures. 

When  the  mean  expansion  coefficients  thus  obtained  are  divided  by 
the  mean  atomic  heats,  calculated  from  Nernst  and  Lindemann's 
equation  (compare  Abstr.,  1911,  ii,  466),  numbers  are  obtained  for 
each  metal  which  are  approximately  indepeudeut  of  tbe  temperature. 
This  result  in  in  accordance  with  the  relationship  anticipated  by 
Oruneisen  {V&rh.  deui.  phya.  (?«.,  1911,  13).  H.  M.  D. 

The  Linear  Expansion  of  Solid  Elements  as  a  Function  of 
tbe  Absolute  Melting  Point.  A.  Stkin  \^Zeitsch.  anory.  C/iem., 
1911,  73,  270 — 273). — If  a  is  the  linear  coefficient  of  expansion  of  a 
Molid  element,  and  v  its  atomic  volume,  the  quantity  a^'v,  may  be 
considered  as  the  linear  expansion  of  the  atomic  volume.  The  product 
a  l/vT,  where  T  is  the  absolute  melting  point,  i.s  practically  constant 
over  a  large  range  of  melting  points,  being,  however,  high  for  elements 
of  very  low  melting  point  (P,  K,  Na,  S)  and  low  for  the  infunible 
platinum  metals.  The  regularity  becomes  more  pronounced  when  the 
expansion  is  measured  at  low  temperatures,  the  coefficient  of  the  more 
fusible  elements  being  more  variable.  The  relation  may  be  exprensed 
in  the  form  that,  the  atomic  heats  of  solid  elements  being  equal,  the 
force  resisting  the  separation  of  the  atoms  with  increase  of  tempera- 
ture is  proportional  to  the  absolute  melting  point.  C.  H.  D. 

Cubical  Expansion  of  Fused  Silica  and  the  Variation  of  the 
Boiling  Point  of  Aniline  with  Pressure.  Fbkdekick  J.  Harlow 
{Proc.  Fhysicid  Soc.,  1911,  24,  30 — 39). — Measurements  of  the  cubical 
coefficient  of  expansion  of  fused  Silica  have  been  made  by  the  weight 
thermometer  method,  the  data  being  referred  to  the  absolute  coefficient 
of  expansion  of  mercury.  For  the  interval  0 — 100^,  the  cubical 
expansion  coefficient  is  given  as  99*8  x  10"^,  and  for  0 — 184"  as 
144*7  X  10" ^  The  former  value  is  considerably  smaller  than  that 
calculated  from  previous  measurements  of  the  linear  expansion,  but 
the  fact  that  tbe  coefficient  has  been  shown  to  change  in  sign  at  about 
-  80°  |>oints  to  its  probable  correctness. 

From  measurements  of  the  boiling  point  of  aniline  at  pressures  from 
74  to  78  cms.  of  mercury,  it  is  found  that  the  temperature  rises  0*49° 
per  cm.  of  mercury.  H.  M.  D, 

Change  of  Volume  Accompanying  the  Fusion  of  Crystals. 
The  Thermal  Expansion  of  Crystals  and  of  their  Products 
of  Fusion.  Heinrich  Block  {Zeitsch.  physikal.  Ciiem.,  1012,  78, 
385 — 425). — The  changes  of  volume  which  occur  in  the  fusion  of 
crystals  was  determined  by  dra\ving  the  fused  substance  into  a 
capillary  tube  not  more  than  1*5  mm.  wide,  sealing  one  end  of  the 
tube,  and  allowing  the  substance  to  solidify  slowly  at  a  temperature 
very  little  below  its  melting  point,  whereby  the  occurrence  of  air 
spaces  is  excluded.  The  position  of  the  upper  surface  of  the  solid  is 
then  carefully  noted,  as  is  that  of  the  upper  surface  after  fusion.  The 
tube  is  then  carefully  calibrated  with  mercury,  and  from  the  data  thus 


GENERAL   AND    PHYSICAL   CHEMISTRY.  ii.    129 

furnished  the  change  of  volume  on  fusion  is  obtained.  When  impure 
substances  are  used,  the  impurities  rise  to  the  surface  of  the  liquid  in 
the  capillary  tube  and  can  be  removed,  after  which  the  definite  read- 
ings are  taken.  The  thermal  expansion  of  the  crystals  was  obtained 
by  determining  the  density  at  different  temperatures  by  the  floating 
method,  and  the  density  of  the  liquid  was  taken  in  a  special  form  of 
dilatometer.  These  observations  gave  an  alternative  method  of  obtain- 
ing the  change  of  volume  on  fusion,  and  the  results  are  in  very  good 
agreement  with  those  obtained  directly.  The  physical  constants  in 
question  were  found  for  thirty-one  substances  (organic  compounds, 
with  one  exception),  and  the  results  ax-e  given  in  tabular  form.  They 
are  in  most  cases  in  good  agreement  with  those  of  previous  observers. 
The  available  data  for  changes  of  volume  on  fusion,  including  those 
for  a  number  of  inorganic  compounds,  are  also  tabulated. 

No  relationship  has  been  found  between  the  molecular  weights  of 
substances  and  the  changes  of  volume  on  fusion.  On  the  other  hand, 
Tammann's  formula  8v=  2\{dpv' jdT -  dpv" jdT),  where  Sv  is  the  change 
of  volume  on  fusion  in  c.c.  per  gram,  1\  the  absolute  temperature  of 
fusion  and  dpV  jdT  and  dpv" jdT  the  change  in  volume  of  liquid  and 
solid  respectively  (in  c.c.  per  gram)  for  a  change  in  temperature  of 
1°  (compare  Krystallizieren  und  Schmehen,  Leipzig,  1903)  is  valid  for 
the  great  majority  of  substances  examined.  G.  S. 

Thermodynamics  of  the  Equilibria  in  One  Component 
Systems.  I.  Gustav  Tammann  {Ann.  Fhysik,  1911,  [iv],  36, 
lU27 — 1054). — From  a  consideration  of  the  theory  of  thermodynamic 
potential  in  its  application  to  one  component  systems,  it  is  shown  that 
two  forms  of  equilibrium  curves  are  possible.  One  of  the  two  groups 
of  curves  is  characterised  by  a  critical  point,  but  such  a  point  is 
absent  in  the  second  group.  From  this,  it  follows  that  the  limits  of 
existence  of  the  two  phases  corresponding  with  an  equilibrium  curve 
of  the  first  type  are  incompletely  defined,  whereas  the  conditions  of 
existence  of  the  phases  corresponding  with  curves  of  the  second  type 
are  xcompletely  determined  by  closed  systems  of  curves  on  the 
equilibrium  diagram.  Similar  results  have  already  been  obtained  on 
the  basis  of  molecular  considerations,  and  the  theoretical  deductions 
are  in  agreement  with  experimental  observations.  H.  M.  D, 

A  Correlation  of  the  Elastic  Behaviour  of  Metals  with 
Certain  of  their  Physical  Constants..  John  Johnston  (J.  Wash- 
ington Acad.  Sci.,  1911,  1,  260 — 267). — "When  pressure  acts  on  a  solid 
phase,  but  not  on  the  liquid  pliase  produced  from  it,  the  effect 
is  always  to  lower  the  melting  point.  By  means  of  a  thermodynamical 
equation  (Lewis,  Abstr.,  1908,  ii,  465)  the  pressure  required  to  pro- 
duce melting  at  25°  is  calculated  for  a  number  of  metals  for  which  the 
density  and  the  latent  heat  of  fusion  are  known.  The  values  obtained 
increase  from  64  atmospheres  for  potassium  to  21300  for  Jplatinum. 
The  order  is  found  _^to  be  the  same  as  that  of  decreasing  ease  of  flow 
and>  compressibility,  and  of  increasing  Young's  modulus  and  modulus 
of  rigidity.  This  indicates  that  the  flow  of  metals  is  due  to  conversion 
into  liquid  .under  the  influence  of  pressure,  in  accordance  with  the 
views  of  Beilby  (Abstr.,  1904,  ii,  647).  C.  H.  D. 
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Neutral  Salt  Action  as  Exhibited  in  the  Freezing  Points  of 
Mixtures  in  Aqueous  Solution.  Alukrt  C.  D.  Kivktt  {Me.d.  A'. 
Vetensk.  Nohdinst,  1911,2,  No.  9, 1 — 32). — Measurements  of  the  freezing 
points  have  been  made  for  aqueous  solutions  of  fourteen  different  salts 
and  mixtures  of  those  with  (1)  ethyl  acetate  and  (2)  sucrose.  The 
freezing- p>oint  depressions  for  the  two  series  of  mixtures  are  always 
greater  than  the  sum  of  the  individual  depressions  due  to  the  salt  and 
the  non-electrolyte.  This  departure  from  additivity  is  attributed  to 
mutual  influences  operating  between  the  palt  and  the  non-electrolyte, 
and  in  the  absence  of  evidence  as  to  the  relative  extents  of  these 
influences,  the  relative  increases  in  the  freezing-point  lowering  are 
calculated  on  the  assumption  that  the  effect  is  entirely  due  (1)  to'the 
action  of  the  salt,  (2)  to  the  action  of  the  non-electrolyte.  The  data 
thus  obtained  show  that  the  influence  of  the  salt  (or  non-electrolyte)  is 
independent  of  the  concentration  of  the  non-electrolyte  (or  salt),  and  is, 
in  general,  directly  proportional  to  its  own  concentration.  The  pro- 
portionality does  not  hold  in  the  case  of  sucrose,  and  the  more  concen- 
trated solutions  of  lithium  chloride,  magnesium  chloride,  and 
magnesium  nitrate. 

The  order  of  the  salts  is  not  the  same  for  the  two  non -electrolytes, 
and  this  is  considered  to  furnish  a  strong  argument  against  any 
explanation  of  the  observations  which  is  based  entirely  on  the 
formation  of  hydrates. 

In  the  case  of  sucrose,  there  appears  to  be  no  connexion  between 
the  influence  of  the  different  salts  on  freezing-point  depression  and  on 
the  velocity  of  invention.  H.  M.  D. 


2 : 6-Dimethylpyrone  as  a  Solvent.  G.  Poma  (Gazzetla,  1911, 
41,  ii,  518 — 538). — From  determinations  of  its  latent  heat  of  fusion 
(56*0  calories),  the  cryoscopic  constant  of  di methyl pyrone  is  found  to 
be  587,  whilst  the  mean  deduced  from  cryo.scopic  measurements  with 
stable  organic  substances  (azobenzene,  anthracene,  phenanthrene,  and 
phenantbraquinone)  is  64 'G.  The  molecular  weights  of  benzoic  acid 
and  thymol  in  dimethylpyrone  are  slightly  below  the  normal.  The 
molecular  weights  of  some  electrolytes  in  dimethylpyrone  solution  were 
found  to  be  much  lower  than  the  theoretical  values.  These  results 
accord  with  those  obtained  from  the  measurement  of  the  electrical 
conductivities  of  the  solutions  in  some  cases,  but  not  in  others. 
Measurements  of  the  molecular  surface  energy  and  its  temperature- 
coefficient  show  that  dimethylpyrone  is  slightly  associated.  It  also  has 
considerable  dissociating  power,  but  this  is  not  manifested  in  the  same 
sense  as  that  of  water,  so  that  in  the  series  of  alkali  halides  the 
degree  of  dissociation  is  greatest  for  sodium  iodide  and  least  for 
lithium  chloride,  the  dissociation  of  lithium  bromide  being  intermediate 
between  these  two. 

The  following  other  constants  have  been  determined  :  D^^^  09953, 
D183  0  9483;  specific  heat  0—100°,  (solid)  0368;  specific  heat 
152-3—183°,  (liquid)  0550;  surface  tension  at  137°  3076,  at  183° 
26-31;  molecular  surface  energy  at  137°  767-1,  at  183°  6775; 
coefficient  of  molecular  association  1*21  (1).  R.  V.  S. 
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Capillary  Force  of  Evaporation.  Carlo  del  Lungo  {Nuovo 
Cim.,  1911,  [vi],  2,  ii,  425 — 430). —According  to  Laplace's  theory  the 
molecules  of  a  liquid  in  the  surface  layer  are  subjected  to  an  attractive 
force  directed  towards  the  interior.  This  force  must  naturally  be 
greatest  on  the  molecules  quite  at  the  surface.  From  considerations 
of  the  work  done  in  evaporation,  the  author  deduces  mathematically 
the  formula  P^EpGj^,  where  P  is  the  force  at  the  extreme  outermost 
layer,  p  is  the  density  of  the  liquid,  C  is  the  internal  heat  of  vaporisa- 
tion, and  E  is  the  mechanical  equivalent  of  heat.  From  this  it  is 
calculated  that  at  0°,  P  for  water  is  11,928  atmospheres,  for  alcohol 
3733  atmospheres,  for  ether  1320  atmospheres,  and  for  carbon 
disulphide  2214  atmospheres.  The  results  are  in  fair  agreement 
with  those  obtained  by  van  der  Waals  by  an  alternative  method.  At 
100°,  the  calculated  value  of  P  for  water  is  9852  atmospheres. 

In  the  second  part  of  the  paper  an  alternative  deduction  is  given  of 
Sir  J.  J.  Thomson's  formula  connecting  the  saturation  pressure  of  a 
vapour  and  the  curvature  of  its  surface.  G.  S. 

Relations  between  Critical  Temperatures,  Boiling  Points, 
and  Expansion  Coefficients  of  Liquids.  Philippe  A.  Guye 
{Trans.  Faraday  Soc,  1911,  7,  119 — 121.  Compare  Prideaux,  Abstr., 
1911,  ii,  368). — The  formulae  of  Mendeleeff  and  of  Thorpe  and  Riicker 
(Trans.,  1884,  45,  126)  are  only  approximations,  and  when  several 
values  of  a  are  determined  for  the  same  liquid,  the  differences  found 
are  greater  than  the  errors  of  observation.  The  absolute  boiling  point 
Tp,  may  bo  substituted  for  the  critical  temperature,  Tc,  and  the 
relation,  7^7^  =  DJD^  =  {a'Te-  T^)/{a'Te-  T^),  in  which  a  is  a  new 
constant  =  3*09,  gives  good  results  over  a  wide  range  of  temperature. 

The  formula  of  Avenarius  expresses  a  more  exact  relation.  The 
three  constants  in  the  equation  log  F=  c-d  log  {A  -  t)  may  be  found  as 
shown  by  Mallet  and  Friderich  {Arch.  Sci.  phys.  nat.,  1902,  14,  50), 
and  good  results  are  obtained  for  temperature  intervals  of  from 
150°  to  300°.  The  expansion  coefficient  may  be  found  by  the  relation 
dvjdt  =  {d  log  e)l{A  -  t),  and  the  results  thus  obtained  are  in  close 
agreement  with  experiment. 

The  constant  A  is  very  nearly  the  observed  critical  temperature, 
exceeding  it  by  5°  or  10°;  c  represents  the  critical  density,  and 
c/ci  =  3-78.  C.  H.  D. 

Energy  Relationships  in  Vaporisation  and  Electrolytic 
Dissociation.  Svante  Arrhenius  {Medd.  K.  Vetensk.  Nohelinst,  1911, 
2,  No.  8, 1 — 34). — From  a  thermodynamic  consideration  of  the  changes 
in  free  and  total  energy  which  are  involved  in  the  process  of  vaporisa- 
tion, it  is  found  that  the  change  in  free  energy,  A,  can  be  represented 
by  the  formula  A=Aq-\- BT+  CT^,  in  which  Aq  represents  the  molecular 
heat  of  vaporisation  at  absolute  zero,  and  £  and  G  are  constants. 
The  change  in  total  energy,  W,  can  similarly  be  expressed  by 
U=  Af,  -  CT^.  In  the  case  of  water,  the  constants  involved  give 
rise  to  the  special  equation  ^  =- 11394 -f  48-74^- 0009272'2,  and 
it  is  shown  that  the  values  of  A  calculated  from  this  are  in  excellent 
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agreement  with  the  experimental  data  between  -  20°  and  +  250°.  At 
higher  temperatures,  deviations  occur  which  are  ascribed  to  wide 
divergences  from  the  simple  gas  laws  at  the  high  pressures  corre- 
sponding witli  these  temperatures.  A  similar  agreement  between 
theory  and  experiment  is  exhibited  in  the  cape  of  n-hexane  and 
acetic  acid. 

The  constants  A^,  B,  and  C  have  been  calculated  for  a  large  number 
of  substances.  It  is  further  shown  that  the  free  energy  changes 
associated  with  dissociation  processes  (electrolytic  and  non-electrolytic) 
can  be  represented  by  formulae  of  the  same  type,  and  for  these 
the  corresponding  constants  are  also  tabulated.  In  all  cases,  the 
second  term,  B2\  has  a  very  important  influence  on  the  magnitude 
of  the  free  energy  change,  and  on  the  otlier  hand,  the  formula  for 
U  indicates  that  dUldT  becomes  very  small  in  the  neighbourhood  of 
absolute  zero. 

A  detailed  examination  of  the  values  of  UfT  shows  that  Trouton's 
rule  does  not  hold  at  all  accurately  in  the  case  of  a  large  number  of 
liquids,  and  that  it  may  lead  to  erroneous  conclusions  when  applied  to 
determine  whether  liquids  are  associated  or  not.  H.  M.  D. 

Vapour  Pressure  of  Nitrogen  Peroxide.  F.  E.  C.  Scheffkr 
and  J.  P.  Treiib  {Proc.  K.  Akad.  Wetenach.  Amsterdam,  1911,  14, 
536 — 549)  — Whilst  liquids  give  the  same  vapour  pressure  by  either 
the  statical  or  the  dynamical  method,  solids  which  dissociate  on  passing 
into  vapour  give  different  results  by  the  two  methods  (Ramsay  and 
Young,  Abstr.,  1886,  ii,  410,965).  The  results  obtained  for  nitrogen 
peroxide  by  Guye  and  Drouginine  (Abstr.,  1910,  ii,  1056)  by  a  statical 
method  differ  considerably,  however,  from  those  found  dynamically  by 
Ramsay  and  Young,  and  the  vapour- pressure  curve  also  shows  a  point 
of  inflexion,  a  character  hitherto  unknown. 

In  order  to  avoid  contact  with  mercury,  a  glass  manometer  of  the 
form  devised  by  Jackson  (Trans.,  1911,  99,  1066)  is  used.  The  statical 
measurements  coincide  almost  exactly  with  those  of  Ramsay  and 
Young,  and  the  vapour-pressure  curve  is  of  normal  form  without 
inflexion.  The  under-cooled  liquid  has  been  compared  with  the  solid, 
and  the  intersection  of  the  two  curves  observed.  The  boiling  point 
is  found  to  be  21*2°,  and  the  melting  point  -  108°.  An  approximate 
estimation  of  the  degree  of  dissociation  is  also  made.  C.  H.  D. 

Composition  and  Vapour  Pressure  of  Solutions.  V.  Change 
of  the  Partial  Pressures  of  Vapours  of  Solutions  and 
Mechanical  Mixtures  with  Temperature.  M.  S.  Vrevsky  {J. 
Ru88.  Phya.  Chem.  Soc,  1911,  43,  1446—1457.  Compare  Abstr., 
1911,  ii,  256). — When  the  two  liquids  do  not  mix,  the  change  of  the 
ratio  of  their  partial  pressures  with  change  of  temperature  is 
expressed  by  : 

dy   l_dP^    1  _dP^    1 

dt    y      dt     P^       dt  '  i-'g ' 

where  Pj  and  P^  are  the  vapour  pressures  of  the  two  liquids  at  tem- 
perature t  and  y  =  Pilp^  that  is,  the  ratio  between  the  partial 
pressures.     The  same  expression  holds  for  the  case  when  the  liquids 
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mix,  assuming  that  the  addition  of  the  second  liquid  to  the  first  lowers 
the  vapour  pressure  of  the  latter  in  the  solution  according  to  Kaoult's 
law,  p^  =  P^x,  X  being  the  number  of  gram-mols.  of  the  first  liquid  per 
1  gram-mol.  of  the  mixture. 

When  the  formation  of  the  solution  of  the  two  liquids  is  accompanied 
by  a  heat  effect,  the  change  in  composition  of  the  vapour  with 
temperature  is  expressed  by  : 

di'  y      dt   '  P^      dt  '  P^     dx  '  RT^' 

where  Q  is  the  heat-effect  produced  on  mixing  x  gram-mols.  of  the 
first  liquid  with  (1— ic)  gram-mols,  of  the  second,  and  R  is  the  gas 
constant  in  heat  units  ;  hence,  in  the  general  case,  change  of  the 
equilibrium  between  vapour  and  solution  is  the  result  of  the  combined 
action  of  two  factors,  one  of  them  physico-mechanical  and  the  other 
physico-chemical.  With  solutions  formed  with  either  development  or 
absorption  of  heat,  these  two  factors  act  in  the  same  direction  in 
one  region  of  concentration,  and  in  opposite  directions  in  another 
region,  the  limit  between  the  two  regions  being  the  solution  for 
which  the  heat  of  mixing  is  a  maximum  or  minimum,  that  is, 
dQ\dx  =  0. 

In  the  first  two  cases  considered  above,  if,  between  t  and  i! ,  the 
rate  of  increase  of  the  vapour  pressure  of  the  first  liquid  does  not 
change  in  the  solution,  the  same  will  hold  for  the  second  liquid.  But, 
in  the  general  case,  where  a  heat-effect  is  observed  on  mixing  and 
the  temperature-coefficient  of  the  partial  pressure  of  the  vapour  is 
not  equal  to  the  temperature-coefiicient  of  the  vapour  pressure  of  the 
liquid  in  the  free  state,  the  change  of  composition  of  the  vapour  with 
temperature  is  expressed  by  : 

y     \  A     A  / 
Various  pairs  of  liquids  have  been  studied,  the  results  confirming 
qualitatively  the  theoretical  deductions.  T.  H.  P. 

The  Distillation  of  DiflBcult  Boiling  Substances.  Hugo 
DuBOViTZ  {Seifensied.  Zeit.,  1911,  38,  529 — 530). — An  enquiry  into 
the  distillation  of  mixtures  under  varying  pressures  with  superheated 
steam ;  the  author  suggests  the  following  formula  as  a  means  of 
estimating  the  vapour  tension  of  a  contained  substance  of  high  boiling 
point :  {M^P^I{M^Py)  =  a,  where  M-^  and  P-^  are  the  molecular  weight 
and  vapour  pressure  respectively  of  the  substance  of  lower,  and  M^ 
and  Pg  ^^^  corresponding  data  for  that  of  the  higher,  boiling  point. 

F.  M.  G.  M. 

Heat  of  Formation  of  Titanium  Dioxide.  William  G.  Mixter 
{Amer.  J.  Sci.,  1912,  [iv],  33,  45—48.  Compare  Abstr,,  1909,  ii,  644), 
— The  heat  of  formation  of  titanium  dioxide  has  been  redetermined  by 
combustion  of  the  finely  divided  metal  in  oxygen.  The  most  trust- 
worthy observations  give  Ti -|- Og  =  TiOg  (crystalline)  -f  218-4  Cal. 
This  is  about  1-1%  higher  than  the  value  obtained  previously  by  the 
sodium  peroxide  method.     Both  values  are  in  complete  disagreement 
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with  that  given  by  Weiss  and  Kaiser  (Abstr.,  1910,  ii,  302),  which  is 
only  97-77  cal.  H.  M.  D. 

Qse  of  Dewar's  Vessels  in  Calorimetry.  Alexis  J.  Bogorodsky 
{J.  Hues.  Phys.  Chem.  Soc.,  1911,  43,  1262— 1268).— Dewar  flasks, 
which  have  been  used  recently  by  Mathews  and  Germann  (Abstr., 
1911,  ii,  187)  and  by  Luginin  and  Dupont  (Abstr.,  1911,  ii,  369)  as 
calorimeters,  were  employed  by  the  author  for  this  purpose  as  long  ago 
as  1901  (Protokol  Phil.  6'oc.  Kazan  Univ.,  1901,  No.  197).  The  values 
then  obtained  for  the  heats  of  solution  of  KClOj  and  NajB^O7,10H5O 
were  -10051  (-10040)  and  -26008  (-25859)  cals.  respectively, 
the  numbers  in  brackets  being  those  given  by  Thomsen.  The  apparatus 
used  is  described,  and  the  results  of  further  measurements  made  with 
it  given. 

For  Na2HPO^,12HjO  the  molecular  heat  of  solution  gave  the  values 
22836—22925  cals.,  the  mean  being  22880  (22830).  T.  H.  P. 

Heats  of  Solution  of  Mono-  and  Di-hydrated  Lithium 
Chlorides.  Alexis  J.  Hocorodsky  (J.  Rusa.  Phys.  Chem.  A'oc,  1911, 
43,  1268 — 1274). — The  experiments  here  described  were  carried  out 
by  means  of  the  apparatus  mentioned  in  the  preceding  abstract. 

The  mean  of  the  values  obtained  for  the  molecular  heat  of  solution 
of  LiCl.HjO  at  the  mean  temperature  20-3°  is  +4121  cals.,  the  value 
of  «^  (Thomsen),  the  change  of  the  heat  of  solution  with  temperature, 
being  2902  cals.  per  degree.  For  LiCl,2H20,  the  mean  value  of  the 
molecular  heat  of  solution  is  +981  cals.  at  the  mean  temperature 
22*2°,  <^  having  the  value  12"3.  From  these  results,  together  with  the 
value  8444  given  by  Thomsen  for  the  heat  of  solution  of  LiCl  at  207°, 
the  following  equations  are  deduced:  LiCl  +  H20  =  LiCl,H20  +  4323 
cals.;  LiCl,H50  +  H.p  =  LiCl,2H20  +  3162  cals.  On  account  of  the 
low  transition  temperature  (-15°)  of  the  trihydrate,  the  heats  of 
formation  and  solution  of  this  hydrate  were  not  investigated.  The 
existence  of  such  a  hydrate,  if  this  were  unknown,  would  be  indicated 
by  the  positive  sign  of  the  heat  of  solution  of  the  dihydrate. 

The  proposition  advanced  by  Thomsen,  to  the  effect  that  the  heat  of 
solution  of  haloid  compounds  in  water  is  negative  when  they  are 
completely  saturated  with  water  possesses  no  general  significance. 

T.  H.  P. 

A  New  Method  of  Determining  Vapour  Densities.  IX. 
Philip  Blackman  {J.  Physical  Chem.,  1911,  15,  869—870.  Compare 
Abstr.,  1908,  ii,  157). — The  improved  apparatus  consists  of  a  graduated 
tube  closed  by  a  ground-in  stopper  carrying  a  capillary  U-tube.  The 
tube  is  tilled  with  mercury,  and,  after  the  weighed  amount  of  liquid 
has  been  introduced,  is  closed  and  inverted.  When  the  liquid  has  been 
vaporised,  its  volume  and  pressure  can  be  read  off.  K.  J.  C. 

Simple  Method  for  Vapour  Density  Determinations.  XI. 
The  Dehydration  of  Copper  Sulphate  Pentahydrate.  Philip 
Blackman  {J.  Physical  Chem.,  1911,  15,  871—873.  Compare  Abstr., 
1909,   ii,    643). — Experiments    made    with    the    author's    apparatus 
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indicate  that  the  dehydration  of  copper  sulphate  takes  place  pro- 
gressively as  a  function  of  temperature,  and  pressure,  there  being  no 
sudden  increase  in  stability  as  each  molecule  of  water  ia  removed  from 
the  hydrate.  The  dehydration  was  not  carried  as  far  as  the 
monohydrate  stage.  R.  J.  C, 


Dilatometric  Researches.  New  Form  of  Dilatometer  for 
Mixtures  of  Liquids.  Filippo  Bottazzi  and  Giuseppe  Buglia 
{Atti  Ii.  Accad.  Lincei,  1911,  [v],  20,  ii,  623— 627).— The  authors 
describe  a  dilatometer  intended  tor  measuring  the  change  of  volume 
occasioned  by  the  mixing  of  two  liquidi^.  The  mixture  of  the  two 
liquids  is  brought  about  by  the  removal  of  the  partition  separating 
them,  the  removal  being  due  to  the  fusion  of  the  wax  which  holds  it 
in  position.  In  its  original  form,  the  apparatus  consists  of  a  stomach- 
shaped  glass  bulb,  which  has  two  openings  at  the  ends  of  the  upper 
surface.  To  one  of  these  a  graduated  capillary  is  fused,  whilst  the 
other  aperture  consists  of  a  wide  tubulnre,  ground  on  the  inside. 
Into  the  tubulure  fits  a  glass  tube,  which  is  open  at  the  bottom  and  is 
closed  at  the  top  by  a  glass  stopper.  This  tube  serves  to  hold  one  of 
the  liquids,  whilst  the  main  bulb  contains  the  other.  In  filling  the 
apparatus,  a  suitable  quantity  of  one  liquid  is  placed  in  the  bulb. 
The  tube  just  mentioned  is  closed  at  the  bottom  by  means  of  a  circular 
glass  plate,  attached  to  it  by  means  of  a  little  wax  of  suitable  melting 
point.  To  facilitate  the  introduction  of  the  stopper  into  this  tube, 
the  glass  plate  is  provided  with  a  small  hole,  which  is  kept  closed  with 
the  finger  during  the  filling,  and  is  finally  sealed  with  a  spot  of  wax. 
The  tube  thus  constructed  is  filled  with  the  second  liquid,  a  glass 
marble  is  introduced  into  it,  the  stopper  is  inserted,  and  the  hole  in 
the  glass  plate  sealed  as  described.  The  whole  is  then  inserted  in  the 
tubulure  of  the  bulb  as  though  it  were  a  stopper.  All  the  joints  are 
well  covered,  externally,  with  wax  of  high  melting  point,  and  the 
apparatus  is  immersed  in  a  thermostat.  When  a  suflacient  tempera- 
ture is  reached,  the  glass  plate  may  be  shaken  off,  and  the  change  of 
volume  due  to  the  mixing  of  the  liquids  may  then  be  observed. 

A  simplified  form  of  the  apparatus  differs  only  in  being  cylindrical, 
and  in  having  the  graduated  capillary  attached  to  the  top  of  the  tube 
instead  of  a  stopper,  so  that  one  of  the  ground  surfaces  is  dispensed 
with.     This  form  is  recommended.  R.  V.  S. 


Dilatometric  Researches.  II.  Preliminary  Results  Re- 
garding Non-colloidal  Solutions.  Filippo  Bottazzi  and 
Giuseppe  Buglia  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  627—633. 
Compare  preceding  abstract). — The  paper  gives  the  changes  of  volume 
observed  on  mixing  solutions  of  sodium  chloride,  sodium  hydroxide, 
sulphuric  acid,  and  hydrochloric  acid  with  pure  water.  The  changes 
in  volume  were  always  the  same  for  the  same  liquids,  and  calculations 
in  the  ca.se  of  sodium  chloride  solutions  showed  that  the  observed 
changes  agi^eed  with  those  calculated  from  the  specific  gravitie.s 
before  and  after  mixing.  R.  V.  S. 
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Law  of  Molecular  Attraction.     Dan  Tyrer  (Phil.  Mag.,  1912, 
[vi],  23,    101  —  113.     Compare   Kleeman,  Abatr.,   1910,  ii,   22,  492, 
600,  932;  1911,  ii,  34,  97). — According  to  Kleeman,  the  magnitude 
of  the  force  of  molecular  attraction  is  dependent  on   the  distance  of 
separation  of  the  molecules  and  on  the  temperature,  but  the  author 
shows  that,  po  far  as  latent  heat  considerations  are  concerned,  it  i 
unnecessary  to  assume  that  the  law  of  attraction  includes  a  tempeiM 
ture   function.      From    the   data   for   the   specific    heat    of    various 
substances  at  constant  volume,  it  is  found  that  the  specific  heat  is 
considerably  greater  in  the  liquid  state  as  compared  with  the  ga.seous, 
and   from  this  the  conclusion  is  drawn,  that  the  change  of  energy 
which  accompanies  the  isothermal  expansion  of  a  li')uid  is  not  entirely 
due  to  a  change  in  the  potential  energy  of  molecular  attraction,  but 
that  a  Ulceration  of  intra-molecnlar  energy  must  be  involved.     If  it  is 
assumed  that  the  law  of  attraction  can  be  represented  by  A'^/.^",  i' 
which   K^  is  constant  for  a  given   pair  of  molecules,  and  *S'  is  tli 
distance    between    them,   then    the   author's    reasoning    leads   to  tlir 
result  that  n  cannot  be  less  than  5,  and  is  probably  greater  than  7 
It    is,   however,   impossible    to    determine    completely   the    law    ol 
attraction    from    the    consideration    of    the    energy    changes    which 
accompany  the  change  of  volume  of  a  liquid  or  a  gas.  H.  M.  D. 

Internal,  Molecular,  or  Intrinsic  Pressure.  A  Survey  of 
the  Various  Expressions  Proposed  for  its  Determination 
William  C.  McC.  Lewis  {Trans.  Faradaij  Soc,  1911,7,  94—115).— 
The  expressions  proposed  by  various  authors  for  the  internal  pressuro 
are  reviewed,  and  the  assumptions  underlying  them  criticised.  It  is 
shown  that  all  involve  one  or  other  of  the  assumptions,  (1)  that  tin 
pressure  K  is  independent  of  temperature,  (2)  that  A'  may  be  repi  > 
sented  by  a/v^,-  in  van  der  Waals'  equation,  and  that  a  is  independeiit 
of  temperature,  that  is,  that  /T/S^  is  independent  of  temperature, 
where  S  is  the  density.  Neither  of  these  assumptions  is  justifiable, 
although  the  second  is  nearly  true.  The  general  thermodynanii( 
equation  does  not  allow  A"  to  be  calculated,  without  some  turthfi 
assumption.  Assuming  that  the  fractional  change  of  K  per  degree  is 
the  same  as  that  of  the  latent  heat  per  unit  volume,  Li  per  degree, 
the  relation  is  found:  K=Lijl  -{TjL^YihL^lhT),  by  the  use  of  whicli 
probable  values  are  obtained  for  ether,  ethyl  alcohol,  and  carbon 
disulphide.  C.  H.  D. 

Simplest  Example  of  the  Diagram  of  Hardness  [System 
KBr-KF].  Nicolai  S.  Kurnakoff  and  I.  B.  Vrshesnevsky  {J.  Russ. 
Phys.  Chem.  Soc,  1911,43,  1392— 1397).— The  existence  of  eutectics 
for  the  melting  curves  of  binary  mixtures  of  the  type  MF-MX  (where 
M  =  K  or  Na,  and  X  =  CI,  Br  or  I)  was  shown  by  the  work  of  Ruff  and 
Plato  (Abstr.,  1903,  ii,  588). 

In  order  to  obtain  information  concerning  the  composition  of  the 
solid  phase  separating  on  solidification  of  mixtures  of  potassium 
bromide  and  fluoride,  the  authors  have  investigated  the  cooling  curve 
by  means  of  the  registering  pyrometer  previously  described  (Abstr., 
1905,  Ji,  10).  The  melting-point  curve  consists  of  two  branches 
meeting  in  an  eutectic  point  corresponding  with  the  temperature  580° 
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and  the  composition,  40%  raol.  KP.  The  addition  of  as  little  as  3% 
of  one  salt  to  the  other  causes  a  marked  eutectic  arrest  in  the  cooling 
curve,  this  indicating  that  solid  solutions  are  either  absent  or  of  very 
low  concentration. 

In  agreement  with  this  conclusion  are  the  results  of  the  hardness 
measurements.  It  was  found  that  potassium  bromide  and  fluoride, 
like  other  halogen  salts  of  the  alkali  metals,  are  plastic  substances,  so 
that  the  measurement  of  hardness  was  carried  out  by  determining 
the  pressure  required  to  produce  flow ;  it  has  been  shown  by  Kurna- 
koff  and  Schemtschuschny  (A.bstr.,  1909,  ii,  855)  that  this  method 
gives  results  in  correspondence  with  those  yielded  by  Brineil's  ball 
test.  Measurements  of  the  pressures  required  to  produce  flow  with 
potassium  chloride,  bromide,  iodide,  and  fluoride  give  values  diminish- 
ing with  the  atomic  weight  of  the  halogen.  Similar  measurement  with 
mixtures  of  potassium  bromide  and  fluoride  give  values  lying  almost 
exactly  on  a  straight  line,  joining  those  for  the  separate  salts,  this 
curve  exhibiting  no  peculiarity  at  a  position  corresponding  with  the 
eutectic  point. 

These  results  show  that,  when  crystallised  from  th&  fused  condition, 
the  system  KBr-KF  yields  only  superposed  mixtures  of  the  two  salts. 

T.  H.  P. 

Fusion  and  Pressure  of  Plow  of  Mixtures  of  Isomorphous 
Salts.  I.  B.  Vbshesnevsky  {J.  Russ.  Fhys.  Chein.  >S'oc.,  1911,  43, 
1364 — 1392). — The  investigations  here  described  were  made  with  the 
view  of  ascertaining  how.  the  hardness  and  the  pressure  necess  iry 
to  produce  flow  (compare  Kurnakoff  and  Schemtschuschny,  Abstr., 
1909,  ii,  855)  with  salts  vary  with  respect  to  their  capacity  of  forming 
solid  solutions,  this  being  studied  thermally. 

The  melting-point  diagram  of  the  system  KCNS-NaCNS  consists 
of  two  branches  meeting  in  an  eutectic  point  corresponding  with  30% 
mol.  NaCNS.  An  arrest  occurs  at  143*^,  owing  to  the  conversion  of 
the  a-modification  of  potassium  thiocyanate — stable  above  143° — into 
the  13-iorm,  this  change  being  accompanied  by  considerable  develop- 
ment of  heat  (compare  Gossner,  Zeitsch.  Kryst.  Min.,  1904,  38,  136). 
A  number  of  inferior  arrests  occur  between  10  and  40%  mol.  NaCNS, 
the  most  probable  cause  of  these  being  the  formation  of  a  new  solid 
phase,  NaGNS,3KCNS.  Calorimetric  investigation  of  the  heat  of 
solution  of  these  fused  salts  shows  the  maximum  absorption  of  heat  to 
take  place  with  the  composition  NaCNS,3KCNS. 

On  solidification  of  their  fused  mixtures,  potassium  and  ammonium 
thiocyanates  form  an  uninterrupted  series  of  solid  solutions.  Owing  to 
the  polymorphism  of  the  ammonium  salt,  the  cooling  curve  exhibits 
four  arrests  :  (I)  at  146"^,  corresponding  with  the  conversion  of  the 
liquid  to  the  a-solid  phase;  (2)  at  120°,  indicating  the  change  of  the 
a-  into  the  /3-form  ;  (3)  at  100°,  an  eutectic  point,  and  (4)  at  90°,  this 
being  accompanied  by  a  marked  heat-effect  and  corresponding  with  the 
transformation  of  the  jB-  into  the  y-modification  (compare  Gossner, 
loc.  cit.).  At  high  temperatures,  these  potassium  and  ammonium  salts 
give  a  continuous  series  of  isomorphous  mixtures.  In  order  to  explain 
the  origin  of  the  two  middle  arrests,  the  cooling  curves  of  mixtures  of 
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ammonium  thiocyanate  with  the  isomeric  thiocarbamide  were  investi- 
gated. The  cooling  curve  of  thiocarbamide  also  exhibits  au  arrest  at 
100°,  this  being  similar  in  character  to  that  occurring  at  the  saniH 
temperature  with  mixtures  of  potassium  and  ammonium  thiocyanate 
The  melting  point  diagram  of  ammonium  thiocyanate  and  thio- 
carbamide is  characterised  by  a  eutectic  point  at  100*^  and  by  two  other 
arrests  at  120°  and  90°,  so  that  the  salt  undoubtedly  exists  in  the 
three  modiGcations  referred  to  above. 

Pot>ie&ium  and  rubidium  thiocyanates  form  an  uninterrupted  series 
of  solid  solutions,  the  system  showing  a  minimum  freezing  point  and 
being  of  Roozeboom's  third  type  (Abstr.,  11)00,  ii,  132). 

The   system    KCl-KI,    on   passing    from    the    fused    to    the    bolid 
condition,   gives   a  continuous  series  of  isumorphous    mixtures,   this 
being  confirmed  by  calorimetric  investigation.     At  the  coucentratiun 
10   and    70%   mol.   of  the   iodide,  the  cooling  curve   shows   arrest 
indicating    the    breaking-down    of   the   holid   solutioni),    the   curves 
characteribing  this  process  having  the  nature  of  waves. 

The  systems  KCl-KBi-  and  KBr-Kl  give  continuous  meltinj,' 
point  curves  each  exhibiting  a  minimum,  which  lies  at  716°  (60%  mol. 
KBr)  and  589°  (50%  mol.  KI)  respectively.  In  either  case,  the  coolin 
curve  shows  only  an  arrest  corresponding  with  the  conversion  of  11 
liquid  into  the  solid  phase;  hence  when  the  fused  mixtures  are  cooled, 
even  to  low  temperatures,  no  decomposition  of  the  solid  solutions 
occurs.  Calorimetric  measurements  show,  however,  that  such 
decomposition  does  take  place  with  lapse  of  time. 

It  is  found  that  the  pressure  necessary  to  produce  flow  in  the  pur 
potassium  halogen  salts  varies  considerably  with  the  rate  at  which 
they  have  been  cooled.  The  rapid  cooling  referred  to  in  the  following 
table  was  effected  by  pouring  the  fused  salt  into  a  cold  platinum  disli 
and  medium  cooling  by  means  of  a  platinum  dish  previously  heateii  : 
for  slow  cooling,  the  platinum  crucible  containing  the  Kubstanc' 
is  placed  in  a  wider  clay  crucible  situate  in  a  Fletcher  furnacu 
surrounded  by  asbestos  cloth.  The  pressures  are  given  in  kilos. 
per  sq.  mm.  : 

Rapid  Medium  Sluw 

cooling.  cooling.  cooling. 

P,-  P^  P3.  P,:P,. 

KCl 28  35  50-5  1-8 

KBr 36  38  40  5  113 

KI 20-5  24  310  1-5 

With  fused  mixtures  of  salts,  the  effect  of  variation  of  the  rate  of 
cooling  is  more  complex;  with  KCl-KI,  for  example,  this  effect  is 
opposite  in  direction  to  that  obtained  with  the  pure  salts.  In  the 
following  experiments,  "rapid  "  cooling  was  always  employed. 

The  maximum  pressure  required  to  cause  flow  corresponds,  in  the 
case  of  KCl-KBr,  with  40%  mol.  KBr,  and,  in  that  of  KBr-KI,  with 
60%  mol.  KBr.  In  both  systems,  this  pressure  is  more  than  double 
that  required  by  the  constituent  salt  which  flows  the  less  readily. 
After  the  cooled  masses  have  been  kept  at  the  ordinary  temperature 
for  five  weeks,  the  pressures  required  are  considerably  less  than  the 
original   ones.      It  is  hence  evident  that,  as  the  process  of  decomposi- 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.    139 

tion  of  the  solid  solutions  approaches  its  final  state,  the  curve  of 
pressures  approaches  the  straight  line  joining  the  pressures  for  the 
two  constituent  salts. 

With  KCI-KF,  the  pressure  of  flow  curve  shows  two  maxima  and  a 
minimum.  The  st  tbility  and  slight  amount  of  decomposition  of  the 
solid  solutions  of  low  concentrations  condition  a  very  rapid  rise  in  the 
pressure  in  passing  from  0  to  10%  mol.  KI  and  from  100  to  90%  mol. 
KI.  When  the  concentration  of  the  solid  solutions  is  increased,  con- 
tinuous decomposition  of  these  solutions  occurs  until  a  state  of 
mechanical  mixture  is  approached,  this  corresponding  with  a  rapid  fall 
in  the  pressure  of  flow.  It  is  remarkable  that  the  minimum  pressure, 
which  corresponds  with  about  50%  mol.,  is  lower  than  the  pressure  for 
either  of  the  two  salts. 

With  KCNS-NH^CNS,  the  pressure  of  flow  curve  consists  of  two 
branches  :  (1)  that  from  0  to  20%  mol.  KCNS,  being  almost  a  straight 
linfe,  which  corresponds  with  mechanical  mixtures  of  y-NH^CNS  with 
a  definite  concentration  of  the  ;8-solid  solution  (20%  mol.  KCNS) ;  (2) 
that  from  20  to  100%  mol.  KCNS,  showing  a  maximum  at  about  70% 
mol.  KCNS  and  corresponding  with  solid  solutions  of  the  )8-modifications 
of  the  two  components. 

With  KCNS-RbCNS,  the  curve  shows  a  maximum  at  20%  mol. 
KCNS,  which  greatly  exceeds  the  pressure  for  either  component. 

Owing  to  the  occurrence  of  the  new  solid  phase  mentioned  above,  the 
pressure  diagram  of  the  system  KCNS-NaCNS  is  complicated  by  the 
presence  of  a  maximum  at  20%  mol.  NaCNS.  Further  increase  of  the 
latter  results  in  the  fall  of  the  pressure  to  a  minimum  (intermediate 
to  the  values  for  the  separate  constituents)  at  40%  mol.  NaCNS. 

T.  H.  P. 

Chief  Law  of  Adsorption  Phenomena.  Svante  Arrhenius 
{Medd.  K.  Vetensk.  Nobelinst.,  1911,  2,  No.  7,  1 — 44). — The  recent  work 
of  Homfray  (Abstr.,  1910,  ii,  771,  1041)  and  Titoll  {ibid.,  ii,  1041)  on 
the  adsorption  of  gases  by  charcoal,  and  that  of  G.  C.  Schmidt  {ibid.,  ii, 
1041)  on  the  adsorption  of  acetic  acid  from  its  aqueous  solutions  by 
charcoal,  indicates  that  the  ordinary  exponential  formula,  a  =  kc"', 
cannot  be  valid  between  wide  limits.  The  formula  is  devoid  of 
theoretical  foundation,  and  should  be  regarded,  at  most,  as  an  empirical 
formula,  the  applicability  of  which  is  limited  to  a  comparatively  narrow 
range  of  concentrations.  By  taking  into  account  the  fact  that  the 
quantity  of  adsorbed  substance  reaches  a  maximum  value,  the  adsorp- 
tion is  supposed  to  be  determined  by  the  equation,  k.dx/dc  =  (s-x)/x, 
which,  on  integration,  gives  log^j  s/(s  -  x)  -  0-4343. a;/s=  l/k.c,  where  x 
represents  the  quantity  of  adsorbed  substance  per  gram  of  charcoal, 
8  the  maximum  value  of  x,  c  the  pressure  of  the  gas  or  the  osmotic 
pressure  of  the  dissolved  substance,  and  k  a  constant.  For  a  given 
kind  of  charcoal,  the  values  of  s  (expressed  in  gram-molecules)  are  of 
the  same  order  of  magnitude  for  different  substances. 

It  is  shown  that  the  above  formula  affords  a  satisfactory  representa- 
tion of  the  adsorption  of  gases  and  of  acetic  acid  by  charcoal  within 
wide  limits  of  concentration.  At  high  temperatures  and  small  con- 
centrations, deviations  are  found  between  the  calculated  and  observed 
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results,  which  are  ascribed  to  the  variation  in  the  heat  of  adsorption 
with  the  quantity  of  substance  adiiorbed. 

From  the  fact  that  the  adsorption  of  a  gas  increases  with  increase 
in  the  attniction  between  the  gas  molecules,  the  author  infers  that  the 
phenomenon  of  adsorption  is  essentially  determined  by  the  attractive 
furces  between  the  molecules  of  the  adsorbed  8ul)8tance.  In  support 
of  this  view  it  is  shown  that  the  changes  in  volume  which  occur  when 
a  liquid  is  compressed  can  be  represented  by  the  above  adsorption 
formula.  In  this  case,  x  represents  the  density  of  the  liquid,  c  the 
pressure  (internal  plus  external),  and  8  the  maximum  density.  By 
reference  to  the  compressibility  data  for  ethyl  ether  and  ethyl  alcohol, 
it  is  shown  that  experimental  observations  can  be  adequately 
represented  by  this  formula. 

In  comparison  with  the  exponential  formula  which  contains  two 
arbitrary  constants,  the  author  points  out  that  this  formula  contains 
only  one,  for  the  quantity  s  is  in  every  case  directly  determinable 
from  experimental  observations.  U.  M.  D. 

Absorption  of  Gases  by  Porous  Materieds.  Jacques  Duclaux 
{Compt.  rmd.,  1911,  153,  1217—1220.  Compare  Abstr.,  1911,  ii, 
479). — An  attempt  to  calculate  the  absorption  coethcient  of  carbon  for 
carbon  dioxide  on  the  basis  of  the  hypothesis  put  forward  in  an  earlier 
communication.  Comparison  of  the  result  with  the  known  value 
suggests  that  local  differences  in  temperature  have  a  greater  effect  oi 
absorption  than  local  differences  in  pressure  within  the  minute  cavitii- 
of  which  the  porous  material  is  composed.  W.  O.  W. 

Adsorption  in  Solution.  II.  Dualistic  Nature  of  Adsorp 
tion  Phenomena.  Gkoko  von  Oeoboikvich  {Monalah.,  I'Jil,  32, 
1075—1087.  Compare  Georgievics  and  Pollak,  Abstr.,  1911,  ii,  1070). 
— The  adsorption  of  acids  from  solution  by  wool  also  includes  the  dis- 
solution of  acid  in  the  wool  analogous  to  that  shown  in  the  adsorption 
of  gases  by  charcoal.  Once  equilibrium  between  acid  and  wool  is 
attained,  there  is  no  slow  further  retention  of  acid. 

The  velocity  with  which  equilibrium  is  attained  depends,  not  only  on 
the  nature  of  the  adsorbed  and  adsorbing  substances,  but  also  on  the 
concentration  of  the  solutions  employed.  Until  a  concentration  of 
roughly  0*05  gram  of  acid  per  250  c.c,  hydrochloric  and  sulphuric  acids 
are  dissolved  by  wool ;  in  more  concentrated  solutions  the  phenomenon 
is  one  of  adsorption,  it  being  impossible  to  say  whether  there  is  any 
diffusion  into  the  interior  of  the  thread.  Sulphuric  acid  is  somewhat 
more  easily  soluble  in  wool  than  hydrochloric  acid,  the  ratio  bein<,' 
approximately  9  :  7.  The  statement  previously  made  that  sulphuric 
acid  is  adsorbed  more  than  hydrochloric  acid  in  dilute  solution  and 
less  in  concentrated  solution  is  now  explained  as  owing  to  the  excess 
of  solubility  of  the  sulphuric  acid  :  actually  hydrochloric  acid  is  the 
more  adsorbed. 

The  speed  with  which  a  substance  is  adsorbed  is  no  criterion  of 
adsorption,  as  it  is  shown  that  from  concentrated  solutions  very  rapid 
diffusion  into  the  inside  of  the  solid  material  takes  place. 

The  facts  mentioned  afford  an  explanation  of  some  anomalies  in  the 


GENERAL    AND   PHYSICAL   CHEMISTRY.  ii,    141 

results  obtained  on  dyeing  silk  with  picric  acid  (Georgievics,  Absbr,, 
1911,  i,  537).  lu  dilute  solutions  containing  O'Ol  gram  of  picric  acid 
per  100  c.c.  and  less,  the  retention  of  picric  acid  is  due  to  solution  ; 
in  more  concentrated  solutions  of  picric  acid,  the  retention  is  due  to 
adsorption.  In  concentrations  of  0*01  to  0*02  gram  per  100  c.c, 
there  is  a  rapid  increase  of  the  retention  of  acid  which  is  regarded  as 
due  to  chemical  processes.  Picric  acid  and  silk  afford  a  case  of 
retention  due  to  solution,  chemical  action,  and  adsorption  in  turn. 

Similarly,  solution  of  the  dye  in  the  fabric  takes  place  in  the  case  of 
dyeing  in  dilute  solution  ;  there  is  some  chemical  action  between  dye 
and  fabric,  but  in  stronger  dye  solutions  the  retention  is  chiefly  caused 
by  adsorption.  E.  F.  A. 

The  Nature  of  Solvates  and  the  Relationships  between 
Adsorption  and  Dissociation.  Kurt  Gebhaed  {Zeitsch.  Chem. 
hid.  Kolloide,  1911,  9,  263—265.  Compare  Ostwald,  Abstr.,  1911,  ii, 
1068). — The  relationships  between  adsorption  compounds  and  solvates 
are  discussed  from  the  point  of  view  of  a  theory  of  partial  valencies, 
with  special  reference  to  the  explanation  of  the  formation  of  complex 
compounds  between  dyes  and  fibres.  H.  M.  D. 

Mechanism  of  Osmosis.  Eugene  Eouard  (Coinpt.  rend.,  1911, 
153,  1152—1155.  Compare  Girard,  Abstr.,  1909,  ii,  537;  1911, 
ii,  861). — A  polemical  paper  against  Girard  and  Henri,  drawing 
attention  to  the  importance  of  absorption  by  the  membrane  in  the 
mechanism  of  osmosis.  Osmotic  pressure  can  only  be  measured  when 
this  absorption  is  complete,  and  when  equilibrium  has  been  established, 
the  osmotic  effect  is  independent  of  the  nature  of  the  membrane. 
Objection  is  raised  against  De  Vries'  definition  of  isotonic  solutions, 
on  the  ground  that  the  protoplasm  of  a  vegetable  cell  maintaining 
constant  volume  in  a  solution,  is  in  osmotic  equilibrium,  not  with 
the  external  solution,  but  with  a  liquid  between  the  two  cell 
membranes,  this  liquid  differing  in  composition  from  the  first  owing 
to  the  absorption  of  dissolved  substance  by  the  exterior  envelope. 

W.  0.  w. 

Behaviour  of  Edges  and  Corners  in  Certain  Diffusion 
Experiments.  Raphael  E.  Liesegang  {Zeitsch.  Chem.  Ind.  Kolloide, 
1911,  9,  296 — 298). — If  irregularly  shaped  pieces  of  jelly,  obtained  by 
the  solidification  of  a  10%  solution  of  gelatin  containing  a  small 
quantity  of  silver  nitrate,  are  placed  in  a  saturated  solution  of 
potassium  dichromate,  it  is  found  that  silver  chromate  is  preferentially 
formed  on  those  parts  of  the  surface  which  are  approximately  plane. 
The  portions  of  the  surface  in  the  neighbourhood  of  hollows  and  pro- 
tuberances are  unaffected  by  the  surrounding  reagent.  The  importance 
of  this  observation  in  connexion  with  certain  processes  employed  by 
histologists  is  referred  to.  H.  M.  D. 

Diffusion  of  Oxygen  and  Carbon  Dioxide  in  Water.  Tor 
Carlson  {Medd.  K.  Vetensk.  iVobelinst.,  1911,  2,  No.  6,  1—8).— The 
coefiicients  of  diffusion  of  carbon  dioxide  and  oxygen  in  water  at  18*2° 
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have  been  found  to  be   1479  and   1*720  respectively.     These  values, 
when  corrected  for  difference  in  temperature,  are  in  fairly  good  agree 
ment  with  the  coefficients  determined  at   16"  by  Stefan   and  HiiliH  i 
The  ratio  of  the  coefficients  is  1'166,  which  approximates  closely  to  tii;i 
calculated  from  measurements  of  the  rates  of  dissolution  of  the  gase^ 
The  rates  of  diffusion  are  vei-y  nearly  in  the  inverse  ratio  of  the  square-      j 
roots  of  the  densit>ie8,  which  requires  11 73  instead  of   the  observed 
ratio  of  1166.  H.  M.  D. 

Velocity  of  Diffusion  and  Size  of  the  Particles  in  Disperse 
Systems.  II.  The  Svedbkkg  {Arkiv.  Kem.  Min.  G'eol.,  1911,  4,  No. 
12,  1 — 7). — The  author  has  carried  out  further  experiments  to  decide 
between  the  Sutherland-Einstein  and  the  Smoluchowski  formulw  fur  ; 
the  rate  of  diffusion  of  a  particle,  using  a  colloidal  gold  solution  for  I 
the  purposes  of  experiment.  The  velocity  of  diffusion  of  the  gold 
particles  was  measured  by  means  of  the  apparatus  used  by  Svedberg 
and  Andreen -Svedberg  (Abstr.,  1911,  ii,  37&),  the  concentrations  being 
determined  by  measuring  the  extinction-coefficients  of  the  solutions. 
From  the  velocities  of  diffusion  so  determined,  the  radii  of  the  diffusing' 
particles  were  then  calculated  by  means  of  the  above-mentioned 
formulie,  and  found  to  be  1'25/x/a  and  2-97/a/x  respectively.  The  size  ot 
the  particles  was  then  determined  by  Z-igmondy's  "  nucleus  method  ' 
(Keimmethode),  and  found  to  be  I3l^ixfi,  which  agrees  with  the  first  of 
the  above  two  values.  The  Sutherland-Einstein  formula  may,  there- 
fore, be  taken  as  the  correct  one.  T,  S.  P. 

The  Alleged  Colour  of  the  Ions.  Gaetano  Maqnanini  {Gazzettn 
191 1,  41,  ii,  425 — 429). — The  author  re-asserts  his  views  on  thi 
subject  (see  Abstr.,  1893,  ii,  570  ;  1894,  ii,  226  ;  1897,  ii,  14). 

K.  V.  S. 

Systematics  of  the  Aggregated  States  of  Matter.  P.  P.  von 
Weimarn  (/.  Russ.  I'hya.  Chem.  Soc,  1911,  43,  1477—1502).— 
Principally  a  discussion  of  the  author's  orientation  or  vectorial  theory 
of  matter  (compare  Abstr.,  1910,  ii,  1048,  and  elsewhere). 

T.  H.  P. 

The  Dependence  of  the  Brown  Zsigmondy  Movement  on 
Temperature.  M.  Seddig  {Zeitsch.  anorg.  Cliem.,  1912,  73, 
360—384) — If  the  molecular  explanation  of  the  Brownian  movement 
is  correct,  ti)e  displacements  should  be  proportional  to  the  square-root 
of  the  absolute  temperature,  and  inversely  proportional  to  the  square- 
root  of  the  internal  friction  of  the  liquid  used  (Einstein,  Ann.  I  hyaik, 
1905,  [iv],  17,  549).  The  values  hitherto  obtained  from  visual 
observation  differ  widely  from  theory,  owing  to  errors  of  measure- 
ment and  to  the  relatively  long  time  of  observation,  which  allows 
currents  in  the  liquid  to  form.  An  arrangement  for  preparing 
kinematographic  records  at  a  magnification  of  3000  is  described,  but 
quantitative  measurements  haVe  not  been  made  satisfactorily. 

The  best  results  are  obtained  by  using  an  ultra-microscope  in  which 
the  rays  are  focussed  in  the  object  by  an  oblique,  concave  mirror,  and 
are  prevented  from  reaching  the  eye-piece  by  a  small,  lateral  stop. 
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Two  successive  short  exposures  are  made  by  means  of  a  special 
shutter,  and  the  distance  separating  pairs  of  images  is  measured.  The 
stage  is  electrically  heated  to  a  constant  temperature,  which  is 
measured  by  a  thermo-couple,  placed  in  a  layer  of  paraffin  immediately 
below  the  thin  glass  carrying  the  liquid  under  examination.  The 
suspensions  used  are  cinnabar  and  freshly-prepared  lamp  black,  both  of 
which  give  good  contrasts  and  aie  uniform  in  size. 

As  the  displacements  thus  obsers^td  are  only  projections  of  the 
actual  displacements  on  a  horizontal  plane,  the  absolute  values  are 
only  found  with  difficulty,  but  relative  values  for  a  range  of  tem- 
perature from  5 '5°  to  90°  are  obtained,  and  show  divergences  which 
do  not  differ  from  those  calculated  by  Einstein's  formula  by  more  than 
6%,  being  always  too  high,  probably  owing  to  absorption  of  heat 
from  the  source  of  light  during  the  short  exposure.  C.  H.  D. 

The  Brownian  Movement  of  Particles  in  Colloidal  Solu- 
tions, III.  The  Svedbekg  and  Katsuji  Inouye  (Arkiv.  Kem.  Min. 
GeoL,  1911,  4,  No.  19,  1—20).— The  method  of  measuring  the 
Brownian  motion  of  colloidal  particles,  referred  to  in  a  previous 
paper  (compare  Abstr.,  1910,  ii,  772,  1047),  is  now  described  in  detail. 
It  consists  in  tracing  the  movements  of  individual  particles  over  a 
considerable  period  of  time  (five  to  twenty  seconds),  and  registering 
the  positions  occupied  at  successive  times  during  such  periods  on  a 
moving  photographic  plate.  From  the  records  obtained  for  a  number 
of  particles,  the  displacements  which  occur  as  the  result  of  the 
Brownian  motion  can  be  calculated.  Experiments  made  with  gold 
hydrosols,  prepared  by  direct  reduction  of  gold  chloride  solutions 
with  hydrazine,  show  that  the  movements  are  in  agreement  with 
Einstein's  molecular  kinetic  formula.  For  Avogadro's  constant,  the 
data  obtained  with  such  hydrosols,  consisting  of  small  sized  particles, 
give  the  value  6-2  x  lO^s.  H.  M.  D. 

Determination  of  the  Dimensional  Distribution  of  the 
Colloidal  Particles  in  a  Disperse  System.  The  Svedberq  and 
Knud  Estuup  ^  (^ei«;sc/i.  Ckem.  Ind.  Kolloide,  1911,  9,  259—261).— 
The  degree  of  uniformity  in  the  size  of  the  colloidal  particles  in 
various  dispersoid  systems  has  been  investigated  by  microscopic 
observations  of  the  changes  which  occur  in  the  spacial  distribution  of 
the  particles  when  these  are  allowed  to  fall  under  the  influence  of 
gravity.  Experiments  were  made  with  aqueous  suspensions  of  mercury 
and  gamboge,  with  the  milk  juice  of  Chelidonium  laciniatum, 
cow's  milk,  cream  from  cow's  milk,  and  cocoanut  milk.  Curves  are 
plotted  which  show  the  numerical  distribution  of  the  particles  accord- 
ing to  their  dimensions.  In  this  way  curves  are  obtained  which 
are  more  or  less  symmetrical  and  convex  to  the  dimensional  axis, 
and  the  closeness  with  which  the  symmetrical  branches  of  the  curve 
approximate  affords  a  measure  of  the  degree  of  uniformity  of  the  size 
of  the  particles.  H.  M.  D. 

Coagulation  of  Prussian -Blue.  Nicola  PappadX  {Gazzetta, 
1911,  41,  ii,  454 — 460.  Compare  Pappad4  and  Sadowski,  Abstr., 
1910,  ii,  593). — Ferric  ferrocyanide  differs  from  silicic  acid  in  that 
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it8  coagulation  is  instantaneous,  so  that  the  effect  of  different 
coagulating  agents  has  to  be  measured  by  comparing  the  minimum 
quantities  of  them  required  to  produce  coaguhition.  The  results 
obtained  are  identical  with  those  for  silicic  acid.  Undissociated 
organic  substances  do  not  cause  coagulation.  Coagulation  is  produced 
by  electrolytes,  and  the  colloid  has  a  negative  charge.  The  coagulat- 
ing action  of  the  salts  of  univalent  cations  increases  with  increase  in 
the  atomic  weight  of  the  cation,  whilst  a  comparison  of  univalent, 
bivalent,  and  tervalent  cations  shows  that  the  coagulating  power 
increases  with  the  electrical  charge  of  the  cation.  R,  V.  S. 

Stability  of  Emulsions  of  Water  in  Hydrocarbon  Oils. 
Erich  Groschuff  {Zeilsch.  Cfiem.  Ind.  Kolloidi,  1911,  9,  257— 25U).— 
Observations  relative  to  the  stability  of  emulsions  of  water  in  benzene, 
petroleum  (D  0-792),  machine  oil  (D  0-864),  and  paratliu  oil  (D  0882) 
have  shown  that  the  stability  is  not  determined  by  the  difference  in 
density  between  the  disperse  phase  and  the  dispersive  medium,  or  by 
the  solubility  of  water  in  the  hydrocarbon.  It  is  more  probable  that 
the  stability  is  to  a  large  extent  dependent  on  the  surface  teusion  at 
the  surface  of  separation  of  the  two  phases,  increasing  as  the  surfai-o 
tension  diminishes.  The  water  emulsions  examined  increase  in 
stability  in  the  order:  benzene,  petroleum,  paraffin  oil,  machine  oil, 
and  the  pronounced  difference  in  the  stability  of  the  two  last  emulsions 
is  attributed  to  the  presence  of  colloidal  impurities  in  the  machine  oil. 

H.  M.  J). 

Plant   Colloids.     I.     The   Solution   Swelling    of    Starch   in 
Presence  of  Crystalloids.     Max  Samkc  {Roll.  Chem.  BeUie/te,  1911, 
3,  123 — 160). — Measurements  have  been  made  of  the  temperatures  at 
which  starch  granules  lose  their  characteristic  form  by  a  process   of 
swelling,   in  which  highly  viscous  globules  of  a  starch  solution  aro 
formed,  when  the  starch  is  heated  in  contact  with  water  or  aqueoi; 
solutions.     An  optical  method   is  described,  by  means  of  which  th' 
accompanying  change  in  the  transparency  and  refractive  index  of  the 
granules   can   be  employed    for   the   accurate   determination    of    this 
temperature.     For  a  given  solution,  the  separate  observations  agn 
to  about  0*2 — 0-4°.     In  all  experiments  the  same  sample  of  starch  wa 
used,  the  swelling  solution  temperature  of  this  being  597°. 

This  temperature  is  altered  in  presence  of  saltn,  acids,  bases,  and 
non-electrolytes,  and  the  effect  of  these  different  substances  is 
qualitatively  the  same  as  in  the  case  of  the  swelling  of  gelatin. 
Whether  the  temperature  is  raised  or  lowered  is  essentially  deter- 
mined in  the  case  of  salts  by  the  anion,  the  cation  having  a  much 
smaller  influence.  At  low  concentrations,  bases  exhibit  the  largest 
effect  in  lowering  the  swelling  temperature,  and  in  accordance  with  this 
it  is  found  that  t-alts  formed  by  a  strong  base  and  a  weak  acid  have  in 
general  a  depressant  effect  at  moderate  concentrations.  In  certain 
cases,  such  as  chloral  hydrate  and  carbamide,  the  influence  of 
non-electrolytes  on  the  swelling  temperature  is  very  considerable. 

H.  M.  D. 
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The  Ultramicroscopic  Structure  of  Jellies.  Wilhelm  Bach- 
MANN  [Zeitsch.  anorg.  Chem.,  1911,  73,  125 — 172). — The  internal 
structure  of  organic  jellies  may  be  studied  by  means  of  the  cardioid 
condenser,-  whilst  the  finer  structure  of  silicic  acid  gels  requires  the 
ultramicroscope. 

The  process  of  gel-form\tion  is  the  same  in  gelatin,  agar-agar,  and 
silicic  acid  gels.  The  amplitude  of  the  movements  of  the  ultramicro- 
scopic particles  diminishes,  and  the  size  of  the  particles  increases 
during  the  ageing  of  the  gel.  The  process  resembles  that  of  the 
separation  of  two  liquid  phases  from  a  solution  (Lepkowski,  Abstr., 
1911,  ii,  95).  Solutions  containing  less  than  1%  of  gelatin,  which  do  not 
set  on  cooling,  show  a  gradual  formationof  separate  flocculent particles  or 
aggregates  of  submicrons.  With  increasing  concentration,  the  structure 
becomes  less  distinct,  and  at  last  ultramicroscopically  homogeneous, 
owing  to  the  closeness  of  packing  of  the  "  jelly-elements."  There  is 
no  evidence  of  a  honeycomb  or  foam  structure,  and  these  structures, 
where  previously  observed,  are  due  to  diffraction  effects  in  the  micro- 
scope, and  are  much  coarter  than  the  submicronic  structure.  After 
treating  with  alcohol  or  chromic  acid,  a  new,  coarser  structure  is 
obtained,  due  to  the  formation  of  capillary  cracks  following  on  partial 
coagulation. 

The  clearest  colloidal  silica  is  obtained  by  dialysis  with  a  collodion 
membrane.  The  mass,  dried  over  sulphuric  acid,  polarises  light  when 
viewed  in  the  ultramicroscope,  indicating  a  very  minute  heterogeneity. 
The  changes  observed  during  the  passage  through  the  opaque  stage, 
after  immersion  in  benzene,  correspond  with  those  described  by 
Zsigrnondy  (Abstr.,  1911,  ii,  880).  C.  H.  D. 

Application  of  the  Kinetic  Theory  of  Gases  to  Chemical 
Problems.  Otto  Sackur  {Ann.  Physik,  1911,  [iv],  36,  958—980).— 
A  theoretical  paper  in  which  the  relationship  between  the  entropy  of  a 
system  in  a  given  condition  and  the  "  probability  "  of  this  condition  is 
applied  to  the  consideration  of  irreversible  chemical  changes.  This 
leads  to  the  conclusion  that  molecules  of  different  substances,  which 
are  contained  in  an  adiabatically  closed  space,  will  only  react  together 
if  the  reaction  leads  to  an  increase  in  the  "probability"  of  the  system. 
The  condition  of  equilibrium  is  characterised  by  a  maximum  value  of 
the  "  probability."  H.  M.  D. 

Equilibrium  in  the  Adsorption  by  Graham's  Ferric  Oxide 
Hydrosol.  P.  Maffia  {Koll.  Chem.  Beihefte,  1911,  3,  85—122)  — 
The  relationship  between  the  quantity  of  chloride  adsorbed  by  colloidal 
ferric  hydroxide,  prepared  by  Graham's  method,  and  the  chloride  con- 
centration of  the  aqueous  solution  in  equilibrium  with  it  has  been 
investigated  by  two  series  of  experiments,  in  one  of  which  the  colloidal 
solution  was  filtered  through  a  membrane  of  collodion,  and  in  the  other 
was  subjected  to  dialysis.  The  results  obtained  by  each  method 
indicate  that  the  adsorbed  chloride  varies  with  the  chloride  concentra- 
tion of  the  dispersive  medium  in  accordance  with  the  requirements  of 
the  exponential  equation  aj/m  =  ^.cVp.  H.  M.  D. 
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Refluction  of  Mercuric  Chloride  by  Phoaphorou8  Acid  and 
the  Law  of  Mass  Action.  James  R  Garner  {Ajiicr.  Chem.  J.,  1911. 
46,  648). — Garner,  Foglesong,  and  Wilson's  interpretation  of  the  data 
obtained  in  their  study  of  the  reduction  of  mercurous  chloride  by 
phosphorous  acid  (Abstr.,  1911,  ii,  972)  was  erroneous.  New  calcula- 
tions are  being  made,  and  will  be  presented  in  a  subsequent 
communication.  E.  G. 

A  Special  Case  of  Heterogeneous  Equilibrium.  P.  P. 
Fedoteekf  (Zeitsch.  anorg.  Chem.,  1911,  73,  173— 199).— Following 
on  the  fetudy  of  the  cuprous  iodide  equilibrium  (Abstr.,  1911,  ii,  42), 
the  equilibrium  Cu(N03)2  +  Pbl5  ;=^  Pb(N03),  +  CuI  +  I  has  been 
investigated.  Neither  cuprous  iodide  nor  iodine  reacts  with  lead 
nitrate,  but  a  mixture  of  the  two  readily  forms  lead  iodide. 

The  solubility  of  lead  iodide  in  pure  water  at  20°  is  00 15  mol.  per 
litre,  and  this  is  increased  to  0*216  in  a  saturated  solution  of  iodine, 
owing  to  the  formation  of  the  tetraiodide.  In  a  solution  saturated 
with  copper  and  lead  nitrates,  the  concentration  of  copper  nitrate  is 
almost  the  same  as  in  pure  water,  but  that  of  the  lead  nitrate  is 
reduced  from  1-523  to  0052  mol.  per  litre. 

When  Cu(NOj)2.6HjO  and  Cul  are  both  present  in  the  solid  phase, 
an  irreversible  reaction  sets  in,  with  the  formation  of  oxides  of 
nitrogen  and  a  basic  salt.     The  system  with  solid  phase 

Pb(N03),.Pbl2,CuI,I 
is  reali.Hable. 

The  value  of  A'—  2Cu/2Pb  is  not  constant,  but  varies  with  the  total 
concentration  ^(NOg)^,  increasing  with  the  dilution. 

The  equilibrium  has  also  been  studied  electrolyticnlly  by  means  of 
the  cell  Pt  I  solid  Pblg.I  |  Pb(N0,)2  solution  |  KNO,  solution  ] 
Cu(N0,)2  solution  |  solid  Cul, I  j  Pt,  the  solutions  used  being,  in 
different  experiments,  3^72,  iV/1,  and  N/2  as  regards  2(NOg)2.  The 
observed  E.M.F.  is  in  good  agreement  with  the  calculated.  The 
results  are  applied  to  the  theory  of  fractional  precipitation,  as  in  thu 
addition  of  a  soluble  iodide  to  a  mixture  of  lead  and  copper  nitrates. 

C.  H.  D. 

Colorimetric  Investigation  of  Neutral  Salt  Action.  Bohdan 
VON  SzYSZKOwsKi  (Zeitsch.  physlkal.  Chem.,  1912,  78,  426—489. 
Compare  Abstr.,  1908,  ii,  761). — The  measurements  were  not  mado 
in  a  colorimeter,  but  with  two  glass  cylinders,  which  for  comparison 
were  held  in  the  hands  and  examined  with  a  background  of  white 
paper  some  cms.  away.  Methyl-orange  was  exclusively  used  as 
indicator. 

When  solutions  of  acetic  acid  and  of  hydrochloric  acid  are  compared, 
the  former  acid  gives  the  deeper  tint  with  methyl-orange  up  to  a 
H'  ion  concentration  of  1  x  lO""^  mols.  per  litre,  but  with  higher 
concentrations  hydrochloric  acid  gives  the  deeper  colour.  The  tints 
produced  by  the  two  acids  are  not  quite  identical. 

Neutral  salts  enter  into  reaction  with  methyl- orange,  and  render  it 
more  sensitive  to  H*  ions.  This  effect  is  mainly  due  to  increased 
dissociation  of  the  indicator  as  an  acid,  and  partly  to  the  formation 
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of  complex  compounds  with  the  salts.  That  the  latter  is  not  the  solo 
factor  is  shown  by  the  observation  that  sodium  chloride  is  much  more 
effective  than  potassium  chloride  in  intensifying  the  colour.  The 
interpretation  of  the  results  is  complicated  by  the  fact  that 
methyl-orange  is  an  amphoteric  electrolyte. 

The  effect  of  salts  in  deepening  the  colour  of  solutions  containing 
acetic  acid  and  methyl-orange  is  due  partly  to  an  increase  in  the 
dissociation  of  the  acid  and  partly  to  increased  sensitiveness  of  methyl- 
orange.  The  "neutral  salt  action"  of  sodium  salts  is  greater  than 
that  of  potassium  salts,  and  that  of  bromides  greater  than  that  of 
chlorides.  Non-electrolytes  are  practically  without  influence  on  the 
sensitiveness  of  methyl-orange.  An  estimate  of  the  influence  of 
potassium  and  sodium  chlorides  on  the  degree  of  dissociation  of 
hydrochloric  acid  is  given,  but  the  results  are  only  approximate. 

Aqueous  solutions  of  methyl-orange  alter  slowly  in  sensitiveness  for 
some  hours  after  preparation,  but  then  remain  constant  for  weeks. 
Solutions  of  methyl-orange  containing  acids  and  salts  slowly  undergo 
an  irreversible  chemical  change,  whereby  the  colour  becomes  much 
paler.  G.  S. 

Hydrolysis  of  Esters  of  Substituted  Patty  Acids.  William  A. 
Drushel  {Amer.  J.  Sci.,  1912,  [iv],  33,  27 — 31). — Prom  measurements 
of  the  rate  of  hydrolysis  of  ethyl  acetate,  chloroacetate,  and  cyano- 
acetate  in  presence  of  O'liV^-hydrochloric  acid  at  25°,  it  is  found  that 
the  velocity  coefficients  are  in  the  ratio  67*7,  45-8,  10*25.  The  rate  of 
hydrolysis  of  the  cyanoacetate  is  smaller  than  would  be  expected  from 
the  relative  ionisation  constants  of  the  three  acids.  The  relative 
amounts  of  hydrolysis  for  a  given  time  interval  were  also  compared  in 
a  series  of  experiments  with  0"!  molar  solutions  of  the  three  esters  in 
the  absence  of  acid.  The  data  show  that  the  chloroacetate  and  cyano- 
acetate are  hydrolysed  much  more  quickly  than  ethyl  acetate,  and  the 
velocity  for  the  chloroacetate  is  considerably  greater  than  for  the 
cyanoacetate,  although  cyanoacetic  acid  is  a  stronger  acid  than  chloro- 
acetic.  It  is  suggested  that  the  observations  may  be  explained  if  it 
is  assumed  that  the  cyanoacetic  acid  is  to  some  extent  polymerised  in 
its  aqueous  solutions.  H.  M.  D. 

Configuration  of  Ring  Systems.  Jacob  Boeseken  and  A.  Van 
RossEM  (Rec.  trav.  chim.,  1911,  30,  392 — 406.  Compare  Abstr., 
1911,  ii,  197).— Magnani  (Abstr.,  1890,  1357;  1891,  251)  has  studied 
the  behaviour  of  boric  acid  in  solution  towards  mannitol  and  dulcitol 
by  determining  the  conductivities  of  solutions  of  various  strengths  of 
mixtures.  The  authors  have  extended  the  research  to  nine  other 
alcohols  and  phenols. 

Glycerol,  pentaerythritol,  catechol,  and  pyrogallol  are  found  to 
increase  the  molecular  conductivity  of  boric  acid,  whilst  the  other 
alcohols  and  phenols  studied  either  have  no  action  or  else  cause  a 
diminution  of  the  conductivity.  Comparison  of  the  enormous  influence 
of  catechol  with  the  indifference  of  ethylene  glycol  shows  that  it  is  not 
sufficient  that  the  hydroxyl  groups  should  be  in  the  ortho-  or  a-position 
to  one  another,  but  that  these  two  hydroxyl  groups  should  be  in  the 
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same  plane,  thus  permitting  the  formation  of  ring  combinations  with 
the  boric  acid  W.  G. 

Velocity  of  Saccharification  of  Starch.  VI.  Henri  van  Laer 
(Bull.  Acad.  Hoy.  Belg.,  1911,  795—830.  Compare  Abstr.,  1910,  ii, 
839  ;  1911,  ii,  28,  478).— This  part  deals  with  Kjeldahl's  law  of  pro- 
portionality and  the  retarding  action  of  the  products  of  reaction  on  the 
activity  of  diastase.  The  results  obtained  by  previous  investigators  are 
first  critically  considered,  notably  those  of  Kjeldahl  {M«d.  CarUherg 
Lab.,  1878,  French  edition),  Brown  and  Heron  (Trans.,  1879,  36,596), 
Ling  (Abstr.,  1902,  ii,  636),  Ford  (Trans.,  1904,  85,  980;  1906,  89, 
76),  and  Wohl  and  Glimm  (Abstr.,  1910,  i,  799),  and  a  large  number 
of  new  results  are  recorded.  From  all  the  results  available,  the 
following  conclusions  are  drawn.  Even  in  feeble  concentrations 
maltose  exerts  a  small  but  nearly  negligible  inhibiting  action  on  the 
activity  of  diastase,  but  this  retardation  does  not  mask  the  appreciable 
rise  in  the  coefficient  of  velocity  of  saccharification.  The  adsorption  of 
diastase  by  maltose  appears  to  result  in  the  combination  of  minute 
quantities  of  the  enzyme  with  a  large  excess  of  the  sugar.  All  the 
peculiarities  of  the  reaction  appear  to  be  explained  by  the  adsorption 
compounds  formed  by  the  ferment  with  (a)  starch,  (6)  the  dextrin^ 
and  (c)  maltose  ;  thus  the  increase  or  decrease  in  the  velocity  ot 
saccharification  depends  on  the  adsorption  or  release  of  new  quantities 
of  ferment  by  non-hydrolysed  material.  When  the  conditions  are 
such  that  the  enzyme  is  all  adsorbed  by  the  maltose  at  the  moment  of 
its  formation,  the  reaction  follows  the  logarithmic  law. 

Observations  on  the  reaction  should  not  be  made  near  the  limits  of 
saccharification.  Kjeldahl's  law  is  followed  in  the  reaction,  below  and 
above  the  limit  of  45%  of  maltose  laid  down  by  its  author.  Apart 
from  the  inhibiting  action  of  maltose,  there  are  a  series  of  retardin<,' 
and  accelerating  iniluences  capable  of  altering  the  limits  within  which 
the  law  holds  ;  of  these,  the  most  important  is  that  due  to  the  rapid 
lowering  of  concentration  of  starch  in  liquids  containing  much  diastase. 
The  effect  of  the  quantity  of  diastase  used  on  the  velocity  of  sacchari- 
fication is  expressed  by  the  equation  K  =  nF^.  In  reactions  in  which 
the  logarithmic  law  for  unimolecular  reactions  is  followed,  m=  1,  but 
it  becomes  greater,  although  always  remaining  nearly  1,  when  any 
departure  from  this  law  is  made.  Such  increases  in  the  value  of  m 
are  not  occasioned  by  greater  adsorption  of  enzyme  in  solutions  rich  in 
diastase.  In  hydrolysis  of  starch  by  acids,  the  velocity  depends  on 
the  number  of  ions  per  unit  of  volume,  whilst  in  hydrolysis  by  diastase 
it  depends  at  each  instant  on  the  relation  between  the  mass  of  enzyme 
adsorbed  and  that  of  the  maltose  which  remains  to  be  formed. 

T.  A.  H. 

Dependence  of  the  Influence  of  Neutral  Salts  on  the  Concen- 
tration  of  the  Acid  in  Catalytic  Reactions.     Habald  Lundkn 

(Medd.  K.  Vetensk.  NohelinsL,  1911,  2,  No.  3,  1 — 5) To  express  the 

influence  of  neutral  chlorides  on  the  catalytic  action  of  hydrochloric 
acid  in  the  inversion  of  sucrose,  the  formula  A;  =  ^.[H]{1  +o[H]  -t-6[A!'] 
+  c[Cl]}  is  suggested.     In  this  k  is  the  velocity  coefficient,  [H],  [ATJ, 
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[01]  the  concentration  of  the  hydrogen,  salt  cation,  and  chlorine  ion 
respectively,  and  A,  a,  b,  and  c  are  constants.  It  is  shown  that  the 
experimental  data  obtained  by  Trey  for  the  influence  of  sodium  and 
potassium  chloride  can  be  satisfactorily  represented  by  means  of  this 
formula.  The  constants  a  +  b  and  b  +  c  represent  respectively  the 
influence  of  the  acid  and  of  the  neutral  salt  on  the  catalytic  activity 
of  the  hydrogen  ions.  Since  these  have  the  same  value  for  varying 
concentrations  of  the  catalysing  acid,  it  follows  that  the  relative 
neutral  salt  action  is  independent  of  the  concentration  of  the  acid. 
Since  this  is  also  independent  of  the  concentration  of  the  hydrolyte,  it 
seems  probable  that  the  neutral  salt  action  is  dependent  on  physical 
rather  than  on  chemical  factors.  H.  M.  D. 

A  New  and  Simple  Method  for  Comparing  Molecular 
Weights.  I.  Philip  Blackman  {J.  Physical  Chem.,  1911,  15, 
866—868.  Compare  Thovert,  Compt.  rend.,  1902,  134,  564).— The 
method  is  based  on  Riecke's  theory  which  requires  that  the  rate 
of  diffusion  should  be  inversely  proportional  to  the  square-root  of  the 
molecular  weight.  When  solutions  of  equal  (weight)  concentration  of 
the  two  substances,  the  molecular  weights  of  which  are  to  be  compared, 
are  connected  by  a  tube  of  pure  solvent,  the  position  in  the  tube  at  which 
the  diffusing  solutes  meet  enables  their  relative  diffusion  velocities, 
and  hence  their  relative  molecular  weights,  to  be  calculated.  A  suit- 
able apparatus  is  described  for  use  with  pairs  of  solutes  which  give  a 
coloration  or  precipitate  when  they  meet  in  the  tube.  The  result  is 
independent  of  the  state  of  ionisation  of  the  solutes.  R.  J.  C. 

Determination  of  the  Molecular  Weight  of  Crystalline 
Substances.  Gustav  Tammann  {Ber.,  1911,  44,  3618— 3628).— From 
a  consideration  of  the  pressure-temperature  {p,T)  curves  the  author 
divides  crystalline  substances  into  two  classes,  which  are  distinguished 
by  use  of  the  term  ''crystal  group."  Substances  of  the  first  class, 
which  correspond  with  monotropic  substances,  form  only  one  crystal 
group,  but  to  each  crystal  group  there  belong  a  stable  and  a  series  of 
unstable,  thermally  different  forms.  Substances  belonging  to  the 
second  class,  which  correspond  with  enantiotropic  substances,  form  two 
crystal  groups,  and  each  of  these  groups  consists  of  a  stable  and 
a  series  of  unstable  forms. 

Comparison  of  the  association  of  different  liquids,  as  measured  by 
the  Eotvbs-Ramsay  and  Shields  method,  shows  that  the  normal  liquids 
on  crystallisation  give  only  one  crystal  group,  whereas  the  associated 
liquids  often  give  two  crystal  groups.  From  this  the  author  draws  the 
conclusion  that  the  molecular  weight  of  normal  liquids  does  not  alter 
during  crystallisation,  and  consequently  that  gas,  liquid,  and  crystals 
have  the  same  molecular  weight.  Further  considerations  lead  him 
to  the  conclusion  that  the  molecular  structure  of  a  crystal  deposited 
from  an  associated  liquid  is  simpler  than  that  of  the  liquid  itself. 

Rules  are  given  by  means  of  which,  from  a  consideration  of  the 
specific  volumes  and  heats  of  fusion  of  unstable  forms,  the  crystal 
group  to  which  they  belong  may  be  determined.  T.  S.  P. 
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The  Eflfect  of  Continued  Grinding:  on  Water  of  Crystal- 
lisation. C.  E.  Gillette  {Cliem.  Xews,  1911,  104,  313—314.  Com 
pare  Bleeker,  Abstr.,  1910,  ii,  238).— On  continued  grinding  of  3  grams 
of  the  salt  in  an  agate  mortar,  barium  chloride  lost  from  001  to  0-51% 
of  water,  the  loss  being  lessened  by  recrystallisation.  The  loss  is  chiefly 
due  to  superficial  water,  which  is  again  taken  up  when  the  ground  salt 
is  exposed  to  air.  Potassium  and  ammonium  alum  lost  over  2% 
of  water  on  continued  grinding.  Strontium  chloride  lost  1-5 — 2",, 
borax  33 — 3  7%,  manganous  chloride  192%,  and  disodium  hydrogen 
phosphate  28—30%  of  water.  '  C.  H.  D. 

An  Electrical  Laboratory  Furnace  Wound  with  a  Non- 
noble  Metal.  Leo  Ubbelohde  {Chem.  Zeit.,  1911,  35,  1403—1401). 
— The  disadvantage  of  a  furnace  wound  with  nickel  wire  is,  that  after 
a  time  the  nickel  changes  its  structure  and  readily  oxidises.  The 
author  prevents  this  oxidation  by  imbedding  in  charcoal  the  wire, 
which  is  previously  protected  with  a  fire-resisting,  but  porous,  insulating 
layer  made  from  kaolin,  alumina,  and  asbestos.  At  the  temperature  of 
the  furnace,  a  small  quantity  of  the  charcoal  burns,  giving  a  mixtup 
of  carbon  monoxide  and  dioxide,  which  protects  the  wire  from  oxid:i 
tion.  An  arrangement  is  made  for  adding  charcoal  from  time  to  time 
to  replace  that  which  burns  away. 

The  wire  used  in  the  furnace  is  an  alloy  (the  composition  is  not 
given),  the  resistance  of  which  at  1000°  is  only  slightly  higher  than 
at  20".  The  furnace  may,  therefore,  be  directly  connected  with  the 
heating  voltage  without  it  being  necessary  to  insert  rheostats,  atul 
thus  offers  many  advantages  over  furnaces  supplied  with  platinum 
resistances  (Herseus  furnaces).  T.  S.  P. 

Two  Simple  Forms  of  Gaa-Pressure  Regulators.  Edgar 
Stansfield  (2Va7W.  Faraday  Soc.,  1911,  7,  116 — 118). — A  glass 
cylinder,  open  below,  is  fixed  in  an  outer  vessel  containing  water.  A 
beaker  moves  easily  within  this  as  a  float,  and  carries  a  glass  rod,  at 
the  upper  end  of  which  is,  in  one  form  of  apparatus,  a  glass  bulb,  in 
the  other  a  cap,  to  serve  as  a  valve.  The  seating  for  the  bulb  is 
provided  by  an  outer  short  glass  tube  with  ground  top,  whilst  the 
cylindrical  cap  of  the  second  form  nearly  fits  the  inlet  tube.  The 
delivery  pressure  is  equal  to  the  difference  of  level  in  the  inner  and 
outer  ves.sels  when  the  valve  is  just  on  the  point  of  closing.  The  first 
form  is  the  more  sensitive,  but  is  occasionally  liable  to  set  up  a 
continuous  vibration.  C.  H.  D. 

A  New  Funnel.  III.  Philip  Blackman  {Chem.  News,  1911,  104, 
312.  Compare  Abstr.,  1911,  ii,  796,  1081).— The  funnel  has  a  wide 
lower  aperture  and  no  stem,  to  that  the  cone  of  the  filter-paper 
projects  freely.  C.  H.  D. 

Exact  Reading  Device  for  the  Mohr-Westphal  Balance. 
VON  Heygendorff  {Chem.  Zeit.,  1912,  36,  5 — 6). — In  order  to  facilitate 
bringing  the  point  of  the  swinging  arm  of  the  specific  gravity  balance 
into  coincidence  with  the  stationary  point,  two  glass  microscope  slides, 
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each  with  an  etched  horizontal  line,  are  attached  to  the  stationary  arm 
by  rubber  bands,  so  that  the  swinging  point  lies  between  them. 

C.  H.  D. 


Inorganic    Chemistry. 


Derivatives  of  Hydrogen  Peroxide.  Joh.  D'Ans  and  W. 
Friederich  {Zeitsch.  anorg.  Chem.,  1912,  73,  325 — 359).— The 
hydrogen  atoms  of  hydrogen  peroxide  may  be  replaced  by  metals  or 
acid  radicles,  yielding  derivatives  which  resemble  the  corresponding 
compounds  of  water  in  constitution  and  properties. 

Pure  hydrogen  peroxide  is  prepai^ed  by  Ahrle's  method  (Abstr., 
1909,  ii,  395).  It  reacts  in  ethereal  solution  with  sodium,  forming  a 
white  product,  sodium  hydrogen  peroxide,  2NaH02,H202.  This 
compound  is  shown  to  be  identical  with  the  compound  obtained  from 
sodium  ethoxide  and  hydrogen  peroxide  by  Wolffenstein  and  Peltner 
(Abstr.,  1908,  ii,  180),  whilst  the  sodyl  hydroxide  obtained  by  Tafel 
(Abstr.,  1894,  ii,  448)  from  sodium  peroxide  and  absolute  alcohol 
below  0°  has  the  composition  NaHOg,  and  yields  the  former  compound 
with  hydrogen  peroxide,  or  on  further  treatment  with  alcohol.  The 
compound  containing  an  additional  molecule  of  hydrogen  peroxide  is 
the  more  stable. 

Potassium  reacts  more  vigorously  with  ethereal  hydrogen  peroxide 
than  sodium,  and  there  is  much  decomposition.  The  potassium  hydrogen 
peroxide  obtained  has  the  composition  2KH02,3H20o.  Another  com- 
pound, 2KH02,H202,  identical  with  that  prepared  by  Schone  {Annalen, 
1878,  193,  276,  289),  crystallises  on  mixing  absolute  alcoholic  solutions 
of  potassium  hydroxide  and  hydrogen  peroxide. 

Calcium  does  not  react  with  dry  ethereal  hydrogen  peroxide,  but  in 
presence  of  a  little  water  the  action  is  vigorous,  and  a  mixture  of 
compounds,  including  calcium  peroxide  and  calcium  hydroxide,  is 
obtained. 

The  compound  formed  by  the  action  of  alcoholic  acetic  acid  on 
sodium  peroxide  or  sodium  hydrogen  peroxide,  and  regarded  by  Tafel 
as  derived  from  a  peracetic  acid,  is  shown  to  have  the  composition 
2CH3-C02Na,H202. 

Nitrogen  pentoxide  reacts  with  cooled  hydrogen  peroxide,  and  the 
product  oxidises  aniline  to  nitrosobenzene,  and  shows  other  reactions 
of  a  per-acid,  but  pernitric  acid  has  not  been  isolated.  The  prepara- 
tion of  Caro's  acid  and  persulphuric  acid  has  been  described  (Abstr., 
1910,  ii,  706).  Attempts  have  been  made  to  prepare  salts  of  Caro's 
acid,  but  the  products  are  impure,  although  the  aniline  salt, 
CgH5'NH2,H2S05,  is  precipitated  from  ethereal  solution  as  a  white 
salt,  containing  88' 7%  of  the  persulphate.  Fluorosulphonic  acid  and 
hydrogen  peroxide  yield  only  a  mixed  product.  Caro's  acid  in  aqueous 
solution  has  a  molecular  weight  corresponding  with  HgSOg,  and  it  may 
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be    obtained  quantitatively  from  persulphuric  acid    by   the   reaction 
H,S,08  +  H502  =  2H,805. 

Acetyl  chloride  reacts  with  pure  hydrogen  peroxide,  yielding  per- 
acetic  acid,  CHg'COjH,  a  volatile,  highly  explosive  liquid,  or,  with  a 
larger  quantity  of  acetyl  chloride,  diacetyl  peroxide,  AcjO].  is  formed. 

C.  H.  D. 

The  Weight  of  a  Normal  Litre  of  Hydrogen  Chloride  and 
the  Atomic  Weight  of  Chlorine.  Fuank  P.  Blut  and  RonEiiT 
Whytlaw-Gbay  {Trans.  Faraday  Soc.,  1911,  7,  30— 41).— The 
density  of  hydrogen  chloride  found  by  Scheuer  (Abatr.,  1909,  ii,  991) 
being  higher  than  that  obtained  by  the  authors  (Trans.,  1909,  96, 
1644),  fresh  determinations  have  been  made,  and  the  sources  of  error 
have  been  examined.  Some  gas  is  dissolved  by  the  grease  used  for 
the  taps,  and  is  released  when  the  vessel  is  exhausted.  A  pure 
paraffin  lubricant  gives  better  results  than  rubber  grease.  The 
adsorption  by  glass  surfaces  has  been  determined  by  displacing  gas 
at  constant  pressure  by  means  of  mercury,  when  the  adsorbed  film 
remains  between  the  glass  and  mercury,  and  c&n  afterwards  be 
collected  by  lowering  the  mercury  and  so  producing  a  Torricellian 
vacuum.  The  adsorption  with  hydrogen  is  negligible,  whilst  for 
hydrogen  chloride  the  quantity  condensed  is  very  nearly  directly 
proportional  to  the  pressure.  The  correction,  however,  only  amounts 
to  1  part  in  10,300. 

A  new  apparatus  has  been  used,  in  which,  as  the  gas  is  ab?orh(>il 
by  charcoal,  mercury  is  allowed  to  enter  the  bulb  so  as  to  keep  the 
internal  pre.ssure  constant  and  approximately  atmospheric.  Traces 
of  mercury  vapour  are  condensed  by  solid  carbon  dioxide  or  absorbed 
by  gold  wire.  The  gas  is  prepared  from  pure  ammonium  chloride 
and  syrupy  phosphoric  acid,  and  dried  over  re-di~tilled  aluminium 
chloride.  Pure  hydrogen  chloride  does  not  react  with  mercury,  but 
the  mercury  is  attacked  in  presence  of  traces  of  air.  The  final 
result  obtained  for  the  weight  of  a  normal  litre  of  hydrogen  cldoride 
is  1*63915  ±000004  grams,  identical  with  that  previously  obtained. 
This  gives  the  value  35*460  for  the  atomic  weight  of  chlorine,  identical 
with  the  International  Committee's  value.  (J.  H.  D. 

Formation  and  Decomposition  of  Anhydrous  Substances ; 
Case  of  Iodic  Anhydride.  Marcel  Guicharu  {Compt.  rend.,  1911, 
163,  1226—1229.  Compare  A b.str.,  1909,  ii,  136).— The  temperature 
at  which  iodic  anhydride  begins  to  decompose  has  been  determined  by 
heating  the  substance  in  a  silica  tube  in  a  vacuum  and  measuring 
variations  in  pre.-isure  by  the  MacLeod  guage.  After  forty-eight  hours 
at  200°  there  is  no  appreciable  deooaiposition,  the  slight  evolution  of 
gas  (0"08  c.c.  from  10  grams)  being  partly  from  the  walls  of  the 
apparatus  and  partly  Hue  to  occlusion.  After  heating  fuither  at  205° 
for  two  hundred  and  fifty-seven  hours,  practically  no  more  gas  was 
evolved.  At  259°  gas  evolution  was  proportional  to  duration  of 
heating.  Baxter  and  Tilley  (Abstr.,  1909,  ii,  225)  heated  the 
anhydride  for  four  hours  at  240°,  when  it  still  retained  a  trace  of 
water.      Dehydration    can    be    pushed    further    by  heating    for    one 
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hundred  hours  at  250°,  decomposition  occurring  to  the  extent  of  only 
0-0002— 0-0003  of  the  weight  of  material.  W.  O.  W. 

Chemically  Active  Modification  of  Nitrogen  Produced  by 
the  Electric  Discharge,  II.  (Hon.)  Roueut  J,  Strutt  [Proc. 
Roy.  Soc,  1911,  A,  86,  56—63.  Compare  Abstr.,  1911,  ii,  482,  678). 
— The  chemically  active  modification  of  nitrogen,  which  is  produced 
by  the  passage  of  the  electric  discharge  through  tubes  containing  pure 
nitrogen,  is  not  acted  on  by  hydrogen.  Oxygen  destroys  it,  but  this 
change  is  not  accompanied  by  the  formation  of  any  oxides  of  nitrogen. 
The  same  greenish-yellow  flame  with  a  continuous  spectrum  is  obtained 
by  the  action  of  (1)  ozone  on  nitric  oxide  and  nitrogen  peroxide,  (2) 
active  nitrogen  on  the  two  oxides  of  nitrogen,  and  (3)  when  the  two 
oxides  of  nitrogen  are  introduced  into  a  Bunsen  flame.  Nitrogen 
peroxide  is  formed  in  the  action  of  active  nitrogen  on  nitric  oxide. 
This  reaction  can  be  used  to  estimate  the  percentage  of  active  nitrogen 
in  the  gas  issuing  from  the  discharge  tube.  The  numbers  obtained 
in  this  way  show  that  about  25%  of  the  active  modification  is 
present.  The  electrical  conductivity  of  glowing  nitrogen  is  very 
high,  a  large  deflexion  being  obtained  with  a  single  battery  cell 
and  an  ordinary  high  resistance  galvanometer.  The  ions  are  formed 
in  the  glow,  and  the  ionisation  process  does  not  appear  to  be  much 
altered  when  metals  or  other  substances  are  introduced  between  the 
electrodes  so  as  to  give  rise  to  the  corresponding  spectra.  The  intensity 
of  these  spectra  is  not  diminished  when  large  potential  differences  are 
applied  to  effect  the  removal  of  the  ions. 

When  a  current  of  nitrogen  carrying  phosphorus  vapour  is  intro- 
duced into  glowing  nitrogen  there  is  no  immediate  action,  but  after 
the  glow  has  disappeared,  a  further  glow  effect  is  observed,  indicating 
that  the  nitrogen  gets  into  a  state  in  which  it  can  react  with 
phosphorus. 

Experiments  with  ozone  show  that  this  can  in  some  cases  give  rise 
to  metallic  spectra  when  mixed  with  metallic  vapours  at  comparatively 
low  temperatures.  H.  M.  D. 

Colloidal  Arsenic  Trisulphide.  A.  Dumanski  {Zeitsch.  Chem. 
Ind.  Kolloide,  1911,  9,  262— 263).— The  properties  of  colloidal 
arsenious  sulphide  are  described.  The  particles,  which  are  negatively 
charged,  can  be  slowly  segregated  by  rapid  centrifuging.  From  measure- 
ments of  the  density  and  electrical  conductivity  of  the  colloidal  solution 
and  the  dispersive  medium,  it  is  found  that  the  density  of  the  colloidal 
sulphide  is  2938,  and  the  specific  conductivity  136  x  10"^.  The  solution 
is  coagulated  by  various  electrolytes,  whilst  others  react  with  the 
sulphide.  With  an  iodine  solution,  reaction  takes  place  according  to 
ASgSg  +  101  -f  5H.p  =  AsgOg  +  lOHI  -f-  3S  ;  with  a  solution  of  potassium 
permanganate  which  has  been  decolorised  by  hydrogen  peroxide,  the 
sulphide  is  also  converted  into  arsenic  acid,  and  in  this  case,  also,  there 
is  no  coagulation.  Solutions  of  alkali  hydroxides  and  potassium 
cyanide  have  no  coagulating  action ;  with  silver  nitrate  and  copper 
bulphate  coagulation  occurs,  but  the  precipitated  substance  contains 
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considerable  quantitius  of  mIvoi*  or  copper.     Lead  aceUito,  on  tlio  other 
hand,  coiigulates  the  colloid  without  formation  of  lead  sulphide. 

H.  M.  D. 

The  Proportion  of  Carbon  Dioxide  in  the  Air  of  Antarctic 
Regions.  Achille  MCntz  and  E.  Laine  {Compl.  rend.,  I'Jll,  153, 
1116 — 1119). — In  cold  regions  the  dissociation  pressure  of  hydrogen 
carbonates  in  the  sea  being  low,  the  proportion  of  carbon  dioxide  in 
the  air  should  be  below  normal  if  Schloesing's  theory  of  the  distribu- 
tion of  this  gas  is  correct.  Samples  of  air  collected  over  the  sea  at 
latitudes  of  64 — 70°,  at  temperatures  between  1  and  -  2°,  gave  a 
mean  value  of  20524  parts  of  carbon  dioxide  per  10,000  by  volume, 
a  distinctly  smaller  proportion  than  is  met  with  in  warmer  regions. 

W.  O.  W. 

Action  of  Atmospheric  Moisture  on  the  Moisture  Content 
and  on  the  Velocity  of  Combustion  of  Black  Powder.     Carl 
KuLLouEN    (Arkiv.    Kem.    Min.    Geol.,    1911,    4,    No.    17,    1—20).— 
Varying  weights  of    black  powder  (HjO,   110;  KNO3,  740;  C,  15  ; 
S,    9*8%)     were    placed    in    glass    dishes    in    a    desiccator,    throu<.'li 
which    was   passed   air   of    varying   moisture   content    (38    and    BCi 
of  the  saturation  content),  the  temperature  being  16*5°.     The  gin 
dishes  were  weighed   from  time  to  time.     According  as  the  powd' 
was  dried  or  not,   the   equilibrium   was   approached   from  diiTer( ) 
sides.     It  was  found  that  with  air  containing  38%  of  moisture,  tliu 
percentage  of  moisture  in  the  powder  when  equilibrium  was  attained 
was  0*91%,  whilst  with  air  containing  86%  of  moisture  the  equilibrium 
percentage  was  1  "38%. 

The  results  are  treated  theoretically  by  the  author,  and  it  is  shown 
that  the  rate  of  absorption  (or  loss)  of  moisture  by  the  powder  is  given 
by  the  expression  dx/dt'=^k/x. 

The  velocity  of  combustion  of  the  powder  diminishes  a.s  the  moisture 
content  increases.  T.  S.  P. 

The  Solubility  of  Alkali  Salts  in  the  Corresponding  Acids. 
Walter  Herz  {Zeittch.  anorg.  Chem.,  1911,  73,  274— 276).— The 
solubility  of  LiCl.HgO,  of  NaCl,  and  of  KCl  in  hydrochloric  acid  is  less 
than  that  in  water,  by  an  amount  which  is  directly  proportional  to  the 
concentration  of  the  acid.  Hydrobromic  acid  depresses  the  solubility 
of  potassium  chloride  less  than  hydrochloric  acid.  The  solubility  of 
sodium  acetate  is  only  very  slightly  lowered  by  acetic  acid,  whilst 
sodium  and  potassium  sulphates  are  more  soluble  in  sulphuric  acid 
solutions  than  in  water.  C.  H.  D. 

The  Capacity  of  Potassium  Halides  for  Forming  Solid 
Solutions  in  Relation  to  Temperature.  II.  Mario  Amadori  and 
G.  Pampanini  (Atti  A'.  Accad  Lincei,  J911,  [v],  20,  ii,  572 — 577. 
Compare  this  vol.,  ii,  48). — In  the  present  paper  the  authors  record 
the  results  obtained  by  the  application  of  the  method  of  thermal 
analysis  to  fused  mixtures  of  these  salts,  and  compare  the  results  thus 
obtained  at  high  temperatures  with  those  previously  arrived  at 
for  mixtures  in  the  solid  state.  Potassium  chloride  and  potassium 
bromide  are  miscible  in  all    proportions,  both  at  low  and  at  high 
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temperatures.  In  the  case  of  potassium  bromide  and  potassium  iodide 
the  miscibility  is  complete  at  a  high  temperature,  but  limited  at  a  low 
temperature.  Potassium  chloride  and  potassium  iodide  are  misciblo  at 
a  low  temperature  only  to  a  very  limited  degree,  but  at  a  high 
temperature  the  miscibility  is  much  greater,  although  not  complete 
(0—49  mol.%  KOI  in  KI,  0—9  mol.%  KI  in  KCl).  It  is  pointed  out 
that  this  is  in  accord  with  the  differences  between  the  jalogens  in 
other  respects.  R.  V.  8. 

Symmetry  of  Crystals  of  Potassium  Dichromate.  A, 
ScHUBNiKOFF  (ZeitscJi.  Kryst.  Min.,  1911,  50,  19 — 23). — Crystals  were 
grown  from  a  slightly  supersaturated  solution  (containing  1-4 — '6 
grams  per  100  c.c.  in  excess  of  the  amount  given  by  the  solubility), 
and  the  vessel  containing  the  solution  was  immersed  in  a  thermostat 
with  a  large  volume  of  water  at  20 '8°.  Small  crystals  of  the  salt  were  in- 
troduced to  form  nuclei  for  the  growth.  The  crystals  are  tabular  in 
habit,  parallel  to  (001),  and  when  they  have  grown  on  the  floor  of  the 
vessel  there  is  an  appreciable  difference  in  their  form  according  to 
whether  the  face  (001)  or  parallel  face  (001)  was  uppermost.  The 
differences  are  such  that  they  cannot  be  due  to  the  influence  of  gravity 
and  the  consequent  convection  currents  in  the  liquid.  These  effects 
are,  however,  eliminated  by  growing  the  crystals  suspended  in  a  vessel 
rotating  on  a  horizontal  axis.  A  crystal  grovvn  under  these  conditions 
has  the  face  (001)  bright  and  smooth,  and  (001)  dull  and  rough  ;  and  in 
the  case  of  other  forms  the  parallel  faces  are  not  of  the  same  size,  or 
one  may  be  absent.  Crystals  of  potassium  dichromate  therefore 
belong  to  the  asymmetric  class  of  the  triclinic  system.  L.  J.  S. 

Mercury-Sodium  Alloys.  Ernest  Vanstone  {Trans.  Faraday 
Soc,  1911,  7,  42—63.  Compare  Schuller,  Abstr.,  1904,  ii,  657).— The 
alloys  are  prepai'ed  by  melting  sodium  in  carbon  dioxide  and  allowing 
it  to  flow  into  a  weighed  tube,  when  the  shell  of  oxide  remains  in  the 
first  tube.  Mercury  is  then  added  from  a  burette.  The  sodium  may 
also  be  cleaned  by  dipping  in  ether  containing  alcohol,  and  melted 
under  paraffin.  The  thermal  analysis  shows  the  existence  of  the  com- 
pounds NagHg,  NagHgg,  NaHg,  Na^IIgg,  NaHgg,  and  NaHg^,  the 
formula  Na^Hgg  being  more  probable  than  Na^g^gis,  given  by 
Schiiller,  which  is  not  consistent  with  the  range  of  the  transformation 
temperature. 

The  specific  volumes  of  alloys  liquid  below  237°  have  been  determined 
by  drawing  up  the  alloys  into  graduated  pipettes  in  carbon  dioxide  by 
means  of  a  hand  pump.  The  specific  volumes  determined  at  110°  lie 
on  a  smooth  curve,  and  almost  smooth  curves  are  also  obtained  at 
184°  and  237°.  The  alloys  near  to  NaHgg  (m.  p.  353°)  have  not  been 
investigated,  but  this  compound  probably  exists  in  the  liquid  in  an  un- 
dissociated  condition  (Bornemann  and  Miiller,  Abstr.,  1910,  ii,  924). 
The  specific  volumes  of  the  solid  alloys  have  also  been  determined. 
The  maximum  contraction  occurs  at  48  atomic  %  Na.  A  relation 
cannot  be  traced  between  the  specific  volumes  and  the  sum  of  the 
valencies  in  the  compounds  present.  Microscopical  examination  shows 
that  the  compounds  NagHg,  NagHg^,  NaHg,  Na^Hgg,  NaHgj,  and 
NaHg^  occur  in  distinct  crystals.  C.  H.  D. 
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The  Hydrates  of  Sodium  Carbonate.  Rudolk  WKasciiKiDER 
{ZeiUick.  anory.  6Vi«7/i.,  lUll,  73,  256 — 258). — The  hydrate  considered 
to  have  the  composition  Na2C03,2'5HjO  is  probably  the  inonohydrate. 
The  apparent  difference  in  crystalline  form  (Morel,  JiulL  Hoc.  fran^. 
viin.,  1889,  12,  546)  is  due  to  an  error  in  the  angles  recorded,  and  the 
range  of  stability  is  quite  consistent  with  the  compound  observed  by 
Morel  being  the  monobydrate.  C.  H.  D. 

Reciprocal  Solubility  of  Sodium  Carbonate  and  Sodium 
Hydrogen  Carbonate  in  Water.  DiisiKE  de  Pakpi!  {Bull.  *SW. 
ckim.  litlg.y  1911,25,413—419.  Compare  Abstr.,  1911,  ii,  489).— 
Polemical.     A  reply  to  Herzen  (Abstr.,  1911,  ii,  724),  W.  G. 

The  Differentiation  of  True  Peroxy-salts  from  Salts  with 
Hydrogen  Peroxide  of  Crystallisation.  Ernst  II.  Kiesknfblu 
and  W.  Mau  (i5«r.,  1911,  44,  3589— 3595).— The  authors  maintain 
the  thesis  that  the  true  percarbonates  can  be  distinguished  from 
carbonates  containing  hydrogen  peroxide  of  crystalliMatiun  by  the 
fact  that  the  former  give  a  quantitative  liberation  of  iodine  from 
a  neutral  solution  of  potassium  iodide,  whereas  the  latter  liberate 
practically  no  iodine  (compare  Abstr.,  1910,  ii,  33,  203,  290,  774, 
952).  Even  when  hydrogen  peroxide  is  added  to  a  solution  of 
potassium  percarbonate  in  the  proportion  of  2  mols.  H^O, :  1  mul. 
KjC^Og,  the  libei-ation  of  iodine  is  very  little  affected. 

At  15°  a  solution  of  potassium  percarbonate,  after  keeping  for 
an  hour,  still  liberates  iodine  in  quantity  from  a  solution  of  potassium 
iodide,  whereas  the  so-called  sodium  percarbonate  does  not  liberate 
iodine  from  such  a  solution  either  at  room  temperature  or  at  0",  even 
when  added  as  the  solid.  Tanatar  has  supposed  (Abstr.,  1910,  ii,  774) 
that  part  of  the  oxygen  in  the  compounds  prepared  by  the  action  of 
hydrogen  peroxide  on  the  alkali  carbonates  is,  at  all  events,  firmly 
combined.  The  salt  NajCO^,l^HjO,  described  by  Tanatar,  must, 
however,  be  either  wholly  a  percarbonate,  or  else  wholly  a  hydrogen 
peroxide  additive  product,  Na2C08,H202,^H20,  since  it  contains  only 
one  active  oxygen  atom  per  molecule.  The  authors  find  that  it  gives 
no  appreciable  liberation  of  iodine  from  potassium  iodide,  so  that 
Tanatar's  supposition  is  incoirect. 

The  so-called  rubidium  percarbonate  prepared  by  Peltner  (Abstr., 
1909,  ii,  574)  must  be  considered  to  have  the  formula  Rb2C03,3H202. 

Persulphates  and  sulphates  with  hydrogen  peroxide  of  crystallisa- 
tion (Willstatter,  Abstr.,  1903,  ii,  537)  react  towards  potassium  iodide 
in  a  similar  way  to  the  compounds  just  mentioned,  so  that  the  reaction 
may  be  considered  a  general  one  for  differentiating  between  true 
peroxy-salts  and  hydrogen  peroxide  additive  products.  T.  S.  P. 

Isomeric  Percarbonates.  Ernst  H.  Riesenfeld  and  W.  Mau 
{Ber.,  1911,  44,  3595 — 3605). — In  the  light  of  the  experience  gained 
in  the  differentiation  of  true  percarbonates  from  carbonates  containing 
hydrogen  peroxide  of  crystallisation  (compare  previous  abstract),  the 
authors  have  investigated  the  compounds  prepared  by  the  action  of 
carbon  dioxide  on  sodium  peroxide  (Wolffeustein  and  Peltner,  Abstr., 
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1908,  ii,  180).  They  find  that  the  four  supposedly  different  salts 
prepared  by  Wolff enstein  and  Peltner  are  really  salts  of  two  different 
acids  only,  namely,  monoperoxycarbonic  acid,  HgCO^,  and  monoperoxy- 
dicaibonic  acid,  HgC^Og.  The  salts  to  which  was  given  the  formulae 
NagCOgiHgO  and  NaHCO^  are  to  be  considered  as  Na2C04,H202  and 
Na2C2^(i>^2^2  respectively.  This  was  proved  by  comparison  of  the 
reactions  of  Na2C04  and  N'a2C05,H20,  and  NagCgOg  and  2NaHC04 
respectively  with  potassium  iodide  ;  in  all  cases  the  iodine  liberated, 
which  is  due  to  percarbonate  oxygen  and  not  to  hydrogen  peroxide  of 
crystallisation,  corresponded  with  the  formulae  NagCO^,  Na2C04,H202, 
and  NagCgOg,  Na2C20g,H202.  It  was  also  found  that  each  of  the  last- 
mentioned  pair  of  compounds  could  be  transformed  into  the  other  by 
addition  or  withdrawal  of  hydrogen  peroxide.  The  substance  having  the 
composition  Na2C04  was  shown  to  be  a  true  compound,  and  not  a 
mixture  of  NagOg  +  Na2C20g(  =  2Na2C04)  by  comparing  its  action  on 
potassium  iodide  with  that  of  the  mixture  mentioned;  NagCO^ 
liberated  iodide,  whereas  the  mixture  did  not. 

It  follows  that  the  carbonates  containing  peroxidic  oxygen  can  be 
classified  as  follows  :  (1)  Carbonates  containing  hydrogen  peroxide 
of  crystallisation,  for  example,  Na2C04,  IIH2O2 ;  (2)  monoperoxy- 
carbonates,  for  example,  NagCO^ ;  (3)  percarbonates  (monoperoxy- 
dicarbonates),  for  example,  NagCgOg. 

The  compound  NagCgOg  behaves  towards  potassium  iodide  solution 
differently  from  the  potassium  percarbonate  (KgCgOg)  prepared  by 
electrolysis,  in  that  only  about  50%  of  its  active  oxygen  liberates 
iodine,  whereas  the  potassium  salt  gives  a  quantitative  liberation. 
This  may  be  due  to  a  difference  in  constitution,  and  in  order  to  settle 
the  question  the  authors  have  prepared  a  compound,  KgCgOg,  from 
potassium  peroxide  and  carbon  dioxide  by  a  method  similar  to  that 
used  for  making  the  sodium  compound  (Wolffenstein  and  Peltner,  loo. 
fiit.).  This  compound  behaves  towards  potassium  iodide  solution, 
whether  added  as  the  solid  or  as  a  solution,  differently  from  ordinary 
potassium  percarbonate,  and  similarly  to  the  compound  Na2C20g.  It 
is  therefore  isomeric  with  ordinary  potassium  percarbonate,  and  its 
constitution  may  perhaps  be  represented  as  KO*0'CO*0'CO'OK,  as 
distinct  from  KO'CO'O'O'CO'OK.  The  constitution  of  the  compound 
NagCO^  would  then  be  NaO'0*CO*ONa,  so  that  the  percarbonates 
show  similar  relations  to  the  persulphates  (permono-  and  per- 
disulphates). 

The  authors  point  out  that  there  is  no  trustworthy  evidence  for  the 
assumption  that  the  sodium  hydrogen  peroxide  (NaOgH)  prepared 
by  the  action  of  sodium  peroxide  on  ethyl  alcohol  is  different  in 
constitution  from  that  obtained  by  the  action  of  hydrogen  peroxide 
on  sodium  ethoxide  (compare  Wolffenstein  and  Peltner,  loc.  cit.). 

T.  S.  P. 

Colloidal  Silver.  Nicola  PappadI  {Zeitach.  Chem.  Ind.  Kolloids, 
1911,  9,  265 — 270). — The  mechanism  of  coagulation  of  colloids  by 
electrolytes  is  discussed,  and  experiments  are  described  which  show 
the  relative  coagulating  powers  of  different  electrolytes  for  colloidal 
silver.     The  silver  particles  are  negatively  charged  and  coagulation  is 
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effected  by  the  cations.  In  the  series  of  the  alkali  metal  ions,  the 
coagulating  power  increases  with  increasing  atomic  weight.  The 
hydrogen  ion  is  still  more  active,  and  it  appears  that  the  coagulating 
capacity  is  determined  by  the  velocity  of  diffusion  of  the  active  ions. 
Non-electrolytes  are  without  action,  but  for  multivalent  ions  the 
effectiveness  increases  with  the  valency. 

Colloidal  silver  is  chemically  active  towards  a  number  of  substances. 
It  reduces  mercuric  chloride,  ferric  chloride,  and  an  acid  solution  of 
potassium  permanganate.  With  a  solution  of  iodine  in  0"1  .A''- potassium 
iodide,  a  slow  reaction  takes  place,  silver  iodide  being  precipitated,  anil 
the  solution  becomes  alkaline.  With  a  solution  of  pota.sHium  nitrat(>, 
reduction  to  the  nitrite  occurs  to  a  small  extent.  It  reacts  with 
hydrogen  cyanide  and  alkali  metal  cyanides,  and  with  the  halogens 
to  form  the  corresponding  silver  salts.  H.  M.  D. 

Ck>n8titution  of  the  Photo -halides.  II.  Adriaan  P.  11. 
Trivelu  {Ch«m.  Weekblad,  1912,  9,  2—11.  Compare  Abstr.,  1911, 
ii,  281). — Polemical.  A  reply  to  Reinders's  criticism  (Abstr.,  1911, 
ii,  490).  A,  J.  W. 

Formation  of  Complex  Compounds  of  Salts  of  Silver  and 
Mercury.  Bice  Finzi  {Gazzetta,  1911,  41,  ii,  538— 543).— Freshly 
precipitated  silver  chloride  is  soluble  in  an  aqueous  solution  of  mercuri( 
sulphate.  The  solubility  increases  (but  not  in  proportion)  with  the 
amount  of  mercuric  salt  present,  but  it  is  increased  more  by  dilution, 
so  that  the  greatest  amount  of  silver  chloride  is  dissolved  by  a  large 
excess  of  mercuric  salt  at  considerable  dilution.  When  to  such  a 
solution  hydrochloric  acid  is  added  in  quantity  equivalent  to  the  silver 
present,  the  metal  is  not  all  precipitated.  Similar  results  are  obtained 
when  hydrochloric  acid  is  added  to  a  solution  of  silver  sulphate  and 
mercuric  sulphate.  The  amount  of  silver  chloride  remaining  dis- 
solved increases  with  the  amount  of  mercury  present,  but  not 
proportionately.  When  the  precipitated  silver  chloride  has  been 
filtered,  the  filtrate  gives  a  further  precipitate  with  hydrochloric  acid 
or  chlorides,  and  with  silver  nitrate,  whilst  sulphates,  nitrates,  and 
alkali  acetates  cause  no  precipitation.  Similar  phenomena  are  observed 
when  other  mercuric  salts,  such  as  the  nitrate  or  acetate,  are 
employed.  E.  V.  S. 

Some  New  Basic  Silver-Mercury  Compounds.  Bick  Finzi 
(Gazzetta,  1911,41,  ii,  543 — 549). — Yellow  mercuric  oxid^^  is  soluble 
in  solutions  of  silver  nitrate,  silver  sulphate,  and  silver  acetate, 
especially  in  the  warm.  The  solubility  increases  with  the  dilution  of 
of  the  silver  solution.  When  a  boiling  solution  of  silver  sulphate 
(saturated  in  the  cold)  is  treated  with  yellow  mercuric  oxide  until  no 
more  dissolves,  and  filtered,  in  a  few  days  a  pale  yellow  substance, 
AgjSO^.HgO,  is  deposited  ;  it  crystallises  in  aggregates  of  very  small, 
rhombic  tablets.  When  a  twice  normal  solution  of  silver  nitrate  is 
similarly  treated,  a  reddish-yellow  substance,  AgN03,2HgO,  is 
obtained  ;  it  forms  tufts  of  acicular  crystals.  R.  Y.  S. 
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The  Freezing-point  Diagram  of  the  Binary  System  Silver 
Sulphide-Iron  Sulphide.  P.  Schoen  {Meialluryie,  1911,  8, 
737 — 738). — Ferrous  sulphide,  prepared  by  heating  crystalline  pyrites, 
mixes  with  silver  sulphide  in  all  proportions  in  the  molten  state.  The 
freezing-point  curve  of  the  system  is  a  simple  one,  with  an  eutectic 
point  at  615°  and  11%  FeS.  The  transformation  of  silver  sulphide  at 
175°  occurs  at  constant  temperature  throughout  the  series.  The  two 
sulphides  do  not  combine  with  one  another.  C.  H.  D. 

Molecular  Weight  of  Calcium  Oxide.  Atomic  Weight  of 
Calcium.  William  Oechsneii  ue  Coninck  {Compt.  rend.,  1912,  154, 
1479 — 1480). — In  lour  experiments  pure  calcium  formate  was  ignited, 
and  the  oxide  weighed.  In  another,  calcium  oxalate  was  converted 
into  the  oxide  by  ignition.  The  mean  of  the  five  determinations  gives 
56"06  as  the  molecular  weight  of  calcium  oxide,  or  40'02  for  the  atomic 
weight  of  calcium.  W.  0.  W. 

The  Reduction  of  Calcium  Sulphate  by  Carbon  Monoxide 
and  by  Carbon,  and  the  Oxidation  of  Calcium  Sulphide. 
II.  O.  HoFMANN  and  W.  Mostowisch  [Bull.  Amer.  Inst.  Mining  Kng., 
1910,  917 — 939). — Calcium  and  barium  sulphates  can  be  conveniently 
and  quantitatively  reduced  by  a  stream  of  dry  carbon  monoxide  at  a 
temperature  of  900 — 950°  ;  the  sulphate  is  first  rendered  anhydrous 
by  heating  until  the  weight  is  constant ;  the  reduction  commences  at 
680 — 700°,  becomes  vigorous  at  750 — 850°,  and  is  practically  finished 
at  900°;  the  heating  is  continued  until  there  is  no  further  loss  of 
weight.  The  reduction  with  carbon  in  an  atmosphere  of  nitrogen 
begins  at  700°,  is  vigorous  at  800—900°,  and  completed  at  1000°;  at 
low  temperatures  the  carbon  is  converted  into  carbon  dioxide,  at 
higher  into  carbon  monoxide. 

The  oxidation  of  calcium  sulphide  is  carried  out  by  heating  in  a 
stream  of  pure  dry  air  ;  the  action  starts  at  800°,  and  yields  73% 
calcium  sulphate  and  27%  calcium  oxide.  F.  M.  G.  M. 

The  Constitution  of  Portland  Cement  Clinker.  Ernst 
Janecke  {Zeitsch.  anorg.  Chem.,  1911,  73,  200 — 222.  Compare 
Shepherd  and  Kankin,  Abstr.,  1911,  ii,  725). — A  part  of  the 
quaternary  system  CaO-SiO.^-AlgOg-FcjOg  has  been  studied  by  means 
of  thermal  analysis.  The  ferric  oxide  appears  to  occur  only  in 
combination  with  lime,  and  solid  solutions  are  not  formed. 

The  mixtures  are  heated  by  means  of  an  oxygen  blowpipe  in  an 
iridium  crucible,  which  can  be  unwrapped  to  remove  the  mass  after 
solidification.  After  powdering,  the  mixture  is  re-melted,  and  a  cooling 
curve  taken.     A  single  definite  ternary  compound  is  found, 

8CaO,2Si02,Al203, 
with  a  melting  point  of  1382°.  which  is  lowered  by  the  addition  of  its 
components.  This  compound,  which  was  not  observed  by  Shepherd 
and  Rankin,  is  regarded  as  being  identical  with  alite,  the  principal 
crystalline  constituent  of  Portland  cement  clinker.  The  existence  of 
such  a  ternary  compound  explains  why  the  presence  of  alumina  is 
necessary  in  cements,  its  properties  being  different  from  those  of  the 
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binary   calcium    silicates.     Microscopical    exiiuination    confirms    its 
homogeneity. 

Belite,  celite,  and  felite  are  probably   the  compounds   2CaO,Si02i 
30aO,Fe,Og,  and  CaO  respectively,  the  letter  being  often  absent. 

C.  H.  D. 


Fasioa  Ezpsriments  with  Metasilicates  and  Titanatea. 
S.  Smolensky  {Ztitsch.  anorg.  Chein,  1912,  73,  293—303). — Mixtures 
of  silicates  and  titanates  have  been  examined  by  thermal  analysis  in 
graphite  crucibles  in  an  electric  furnace. 

Calcium  silicate  and  calcium  titanate  form  solid  solutions,  and  the 
freezing-point  curve  has  a  minimum  at  1-420''  and  33*4  mol.  %  CaTiOj. 
At  a  lower  temperature  the  solid  solution  is  resolved  into  its  com- 
ponents, the  transformation  curve  rising  to  a  maximum  at  1350'^  and 
aj^ain  falling.  The  transformation  is  confirmed  microscopically. 
Mixtures  of  manganese  silicate  and  titanate  form  a  eutectiferous 
series,  with  the  eutectic  point  at  223  mol.  %  MnTiO,  and  1120". 
Solid  solutions  are  formed  from  38*3  to  100  mol.  %  MnTiOg,  but  not 
at  the  other  end  of  the  series.  A  decomposition  of  this  solid  solution 
takes  place  at  about  1050°.  Barium  silicate  and  titanate  form  a  com- 
plicated system,  of  which  the  curve  of  initial  freezing  points  only  has 
been  determined. 

Synthetic  titanite,  CaSiTiO^,  forms  blue  crystals,  m.  p.  1221°,  this 
colour  being  shown  by  all  synthetic  titanates.  The  crystals  enclose 
small  crystals  of  perowskite,  OaTiO,.  C.  H.  D. 


Thermal  ADalysis  of  Binary  Mixtures  of  the  Chlorides  of 
Bivalent  Elements.  Carlo  Sandonnini  {Aui  Ii.  Accad.  Lincei, 
1911,  [v],  20,  ii,  646—653.  Compare  Ruff  and  Plato,  Abstr.,  1903, 
ii,  588  ;  Menge,  Abstr.,  1911,  ii,  982;  Sandonnini  and  Scarpa,  Abstr., 
1911,  ii,  984;  and  this  vol.,  ii,  162). — In  the  present  paper  the 
results  are  given  of  the  thermal  analysis  of  the  bivalent  systems 
formed  by  strontium  chloride  with  the  chlorides  of  barium,  cadmium, 
lead  and  magnesium,  and  by  barium  chloride  with  the  chlorides  of 
cadmium  and  lead.  Strontium  chloride  and  barium  chloride  form 
mixed  crystals  in  all  proportions  ;  there  is  a  minimum  at  854",  corre- 
sponding with  about  35  mol.  %  of  barium  chloride.  Strontium 
chloride  and  cadmium  chloride  are  miscible  only  in  the  liquid  state ; 
the  eutectic  lies  at  502°,  corresponding  with  58  mol.  %  of  cadmium 
chloride.  Strontium  chloi'ide  and  lead  chloride  give  mixed  crystals 
in  all  proportions.  Strontium  chloride  and  manganous  chloride  are 
miscible  only  in  the  liquid  state ;  there  is  an  eutectic  at  499° 
(45  mol.  %  of  manganous  chloride).  The  system  BaClg-CdClg  is 
similar  to  the  preceding ;  the  eutectic  lies  at  450°  (57  mol.  %  of 
CdClg).  Barium  chloride  and  lead  chloride  give  mixed  crystals  in  all 
proportions. 

The  author  dissents  from  Menge's  conclusions  in  regard  to  the 
system  CaClg-CdCig.  His  results  give  a  simple  curve  of  mixed  crystal 
with  a  minimum.  R.  V.  S. 
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The  Reaction  between  Concentrated  Solutions  of  Barium 
Acetate  and  Aluminium  Sulphate.  Julius  P.  Sacher  {Chem. 
Zeit.,  1911,  35,  1447). — Concentrated  solutions  of  barium  acetate  and 
aluminium  sulphate  react  together  very  slowly,  and  barium  sulphate 
is  not  at  iirst  precipitated.  Vigorous  stirring  or  shaking,  heating,  or 
dilution  with  water  brings  about  precipitation.  Barium  acetate  and 
magnesium  sulphate  behave  similarly,  but  precipitation  is  much  more 
rapid,  in  accordance  with  the  greater  dissociation  of  magnesium 
sulphate.  Saturated  solutions  of  lead  acetate  and  aluminium  sulphate 
give  a  precipitate  immediately.  C.  H.  D. 

Distillation  of  Binary  Mixtures  of  Metals  in  a  Vacuum.  I. 
Isolation  of  a  Compound  of  Magnesium  and  Zinc.  Arthur 
J.  Berry  {Proc.  Roy.  Soc,  1911,  J,  86,  67— 71).— Mixtures  of 
magnesium  and  zinc,  containing  the  latter  in  excess  of  the  ratio 
lMg:2Zn,  have  been  distilled  in  highly  exhausted  glass  tubes  at 
temperatures  somewhat  lower  than  the  temperature  at  which  the  glass 
began  to  soften.  Analysis  of  the  residual  alloy  gives  numbers  which 
correspond  closely  with  the  formula  MgZn^.  Since  the  existence  of  a 
definite  compound  of  this  composition  is  indicated  by  the  freezing- 
point  diagram,  it  appears  that  this  compound  can  be  isolated  by 
distilling  off  the  excess  of  the  more  volatile  component  from  a 
mixture  of  the  two  metals.  Further  experiments  are  described  which 
show  that  this  compound  can  be  distilled  without  change. 

H.  M.  D. 

Solubility  of  Magnesium  Ammonium  Sulphate.  Atherton 
Seidell  {P harm.  J.,  1911,  [iv],  33,  846).— Lothian  (Abstr.,  1910,  ii, 
504)  gave  determinations  of  the  solubility  of  crystallised  magnesium 
ammonium  sulphate  much  higher  than  those  on  record.  The  author 
calls  attention  to  a  mistake  in  Lothian's  calculations,  and  shows  that 
when  this  is  corrected  there  is  really  a  good  agreement  at  the  higher 
temperatures  (15—27-22°).  At  the  lower  temperatures  (Ml — 10°), 
Lothian's  results  are  probably  incorrect,  since  his  solubility  curve  for 
these  temperatures  is  very  irregular  and  abnormal  in  its  course. 

T.  S.  P. 

Action  of  Distilled  Water  and  of  Distilled  Water  Contain- 
ing Electrolytes  on  Metallic  Lead.  Makgherita  Traube- 
Mengarini  and  Alberto  Scala  {Mem.  R.  Accad.  Lmcti,  1911,  [v],  8, 
576 — 598). — In  contact  with  distilled  water  quite  free  from  oxygen, 
metallic  lead  passes  rapidly  into  colloidal  solution  at  room  temperature. 
In  contact  with  oxygen  from  the  air  the  colloidally  dissolved  metal  is 
rapidly  transformed  into  the  colloidal  hydrated  oxide,  the  particles  of 
which  slowly  aggregate  to  form  crystals  of  various  forms.  Electro- 
lytes, above  a  concentration  characteristic  for  each,  prevent  the 
corrosion  of  lead  ;  below  this  concentration,  corrosion  continues,  but  the 
colloid  is  coagulated  and  deposited  on  the  surface  of  the  metal. 

It  is  considered  that  the  colloidal  state  is  an  ionised  combination 
of  a  colloid  with  water,  and  it  is  shown  that  this  theory  affords  a 
satisfactory  explanation  of  the  behaviour  of  colloids. 
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All  metals  dissolve  more  or  less  easily  in  water  in  the  colloidal 
stAte.  Ijead  dissolves  most  readily,  zinc  and  iron  also  dissolve 
colloidally  in  water  in  the  absence  of  oxygen,  and  the  results  with 
these  metals  will  l>e  described  in  a  later  communication.  Platinum 
comes  at  the  other  extremity,  dissolving  only  with  very  great 
difficulty.  G.  S. 

The  Formation  of  Lead  Carbonate  from  Metallic  Lead  in 
Presence  of  Metallic  Aluminium.  C.  Keiciiaih)  {I'hann.  ZeiUr.-h., 
1911,52,  1305 — 1396). — Aluminium  nuniber  plates  on  the  wooden 
vessels  of  a  brewery  were  fixed  on  a  backing  of  load,  held  in  an  iron- 
frame.  After  a  time,  the  plates  l)ecame  covered  with  a  laminated 
defHisit,  consisting  of  lend  acetate  and  lead  carbonate,  in  which  thin 
laminae  of  lead  and  aluminium  were  also  to  be  distinguished. 

C.  II.  D. 

Thermal  Analysis  of  Binary  Mixtures  of  the  Chlorides  of 
Univalent  Elements.  Carlo  Sandonnim  and  P.  C.  Auregoi  {Atti 
Ji.  Accad.  Liiicei,  1911,  [v],  20,  ii,  588 — 59(5.  Compare  Sandonnini, 
Abstr.,  1911,  ii,  800). — The  paper  deals  with  the  thermal  analysis  of 
six  more  binary  mixtures  of  the  chlorides  of  these  elements.  Lithium 
chloride  and  thallous  chloride  are  completely  miscible  in  the  liquid 
state.  There  is  an  eutectic  at  342°  corresponding  with  about  62  mol.  % 
of  thallous  chloride,  and  the  two  substances  do  not  give  mixed 
crystals  in  any  proportion.  The  eutectic  point  of  the  system 
NaCI  TICI  lies  at  412°  (about  85  mol.  %  of  thallous  chloride),  and 
probably  the  two  substances  are  not  miscible  in  the  solid  state. 
Potassium  chloride  and  thallous  chloride  are  miscible  in  all  proportions 
L»oth  in  the  solid  and  in  the  liquid  state.  The  system  llbCI-AgCl 
shows  an  eutectic  point  at  253°  (60  mol.  %  of  silver  chloride) ;  this 
is  analogou.s  to  the  system  KCl-AgCl  (compare  Scheajt.schuschny, 
Abstr.,  1907,  ii,  259),  and  here  also  thermal  analysis  does  not  reveal 
tlie  compounds  which  are  known  to  exist.  Rubidium  chloride  and 
ihillous  chloride  are  completely  mieciblo  within  wide  limits.  Thallous 
chloride  gives  with  silver  chloride  a  compound,  2AgCl,3TlCl,  which 
decomposes  on  melting,  and  is  revealed  by  a  pause  at  252°.  Theie 
is  an  eutectic  at  210°  (41  mol.  %  of  thallous  chloride).  Ii.  V.  S. 

Europous  Chloride.  Geokges  Urijain  and  Fkan<;oi8  Bourion 
(Covipt.  rend.,  1911,  153,  1155 — 1158). — The  action  of  chlorine  and 
sulphur  chloride  vapour  on  europium  oxide  leads  to  the  formation  of  a 
black  mass  containing  less  chlorine  than  europic  chloride.  To  obtain 
the  latter  in  the  anhydrous  state  it  is  necessary  to  employ  the  hydrated 
chloride  dried  at  100°.  Europous  chloride,  EuClj,  is  best  prepared  by 
reducing  the  higher  chloride  in  a  current  of  hydrogen  at  400 — 450°. 
It  is  a  colourless,  amorphous  substance,  forming  a  neutral  solution  in 
water.  When  the  latter  is  concentrated  at  100°,  oxidation  occurs,  in 
accordance  with  the  equation  I2EuCl2  + 302  =  BEuCl3  +  2Eu208. 

Europous  chloride  is  more  stable  than  the  corresponding  chloride  of 
samarium,  the  only  other  metal  of  the  group  known  to  form  a  lower 
chloride.  W.  O.  W. 
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Atomic  Weight  of  Holmium.  Otto  Holmberg  {Arkiv.  Kent. 
Min.  Geol.,  1911,  4,  No.  10,  1 — 4), — The  holmium  material  previously 
obtained  by  the  author  (Abstr.,  1911,  ii,  286)  has  been  further  purified 
by  a  long  serries  of  fractional  crystallisations.  After  250  fractionations 
of  the  nitrate,  1 0  chief  fractions  were  obtained,  which  contained  only 
traces  of  erbium  ;  these  were  further  fractionated  by  rep'bated  partial 
precipitation  with  ammonia,  until  finally  an  oxide  was  obtained  which 
gave  a  value  for  the  atomic  weight  of  holmium  which  was  not  altered 
by  further  fractionation.  As  a  mean  of  six  determinations  the  atomic 
weight  is  found  to  be  163'5,  Spectral  examination  of  2iV-  and  0"5iV^- 
solutions  of  the  nitrate  prepared  from  this  oxide  showed  that  only  the 
merest  traces  of  erbium  and  dysprosium  were  present. 

Examination  of  the  atomic  weights  of  the  rare-earth  metals  shows 
that  they  may  be  divided  up  into  pairs,  for  example,  lanthanum  and 
cerium,  praseodymium  and  neodymium,  etc.,  in  which  the  atomic 
weights  are  very  close  together;  dysprosium  (  =  162"5)  and  holmium 
(=163*5)  form  such  a  pair. 

Holmium  oxide  is  pale  yellow  in  colour ;  the  salts  are  yellow,  with  a 
slight  tinge  of  orange.  T.  S.  P. 

Solubility  of  Aluminium  Hydroxide  in  Sodium  Hydroxide. 
Roland  Edgar  Slade  {Zeitsch.  Elektrochem.,  1912,  18,  1 — 2.  Compare 
ibid.,  1911,  17,  261 ;  Herz,  Abstr.,  1911,  ii,  728).— In  a  recent  paper 
{loc.  cit.)  Herz,  who  had  previously  from  solubility  measurements 
found  the  ratio  Na  :  Al  as  3  :  1  for  solutions  of  aluminium  hydroxide  in 
sodium  hydroxide,  criticised  the  author's  statement,  based  mainly  on 
freezing-point  determinations,  that  the  solutions  in  question  contain  only 
NaAlOg.  The  author  has  now  carried  out  further  solubility  measure- 
ments and  finds  that  the  ratio  Na:Al  varies  from  2:1  to  10:1 
according  to  the  conditions  of  precipitation  and  the  mode  and  duration 
of  drying  of  the  hydroxide.  The  observation  of  Herz  that  the  ratio 
Na  :  Al  is  always  3  :  1  is  erroneous,  and  there  is  no  evidence  that  the 
solutions  in  any  circumstances  contain  AIO3'"  ions.  The  'gelatinous 
aluminium  hydroxide  is  always  an  unstable  phase  under  these 
conditions.  G.  S. 

Solubility  of  Aluminium  Hydroxide  in  Ammonium  Sulphate 
Solution :  Artificial  Production  of  Alumian.  Robert  Kre- 
mann  and  K.  Huttinger  {Zeitsch.  Kryst.  Min.,  1911,  50,  85;  from 
Jahrh.  k.k.  geol.  Eeichs.,  1908,  58,  637 — 658). — Starting  with  a  con- 
centrated solution  of  aluminium  sulphate,  the  solubility  of  aluminium 
hydroxide  increases  with  decreasing  concentration,  reaching  a  maximum 
for  38%  Al2(S04)3  at  60°,  32%  at  20°,  and  28%  at  40° ;  the  solid  in 
contact  with  the  solution  has  now  the  composition  Al2(S04)3,16H20. 
The  solubility  of  the  hydroxide  then  decreases  slowly  with  decreasing 
concentration  to  7 "5%  Al2(S04)3  at  60°  and  40°,  when  the  precipitate 
has  the  composition  of  alumian,  Al203,2S03,12H20.  Corresponding 
basic  sulphates  with   lOHoO  and  llHoO  were  also  obtained. 

L.  J.  S. 

Some  Artificial  Aluminosilicates  of  the  Type  RO,Al203,2Si02. 
A.  S.   Ginsberg  {Zeitsch.  anorg.  Chem.,  1912,  73,  277— 292;.— The 
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method  of  thermal  analysis  has  been  applied  to  mixtures  prepared  b) 
heating  alumina  and  silica  with  the  carbonates  of  other  metals  in 
graphite  crucibles  in  a  kryptol  furnace. 

Synthetic  anorthite,  CaAljSijOg,  solidifies  at  1440"  when  slowh 
cooled,  the  readings  being  sharp.  The  value  1532°,  obtained  by  Da\ 
and  Allen  (Xbstr.,  1906,  ii,  177)  for  the  melting  point,  is  probably  higli 
owing  to  superheating.  The  synthetic  product  is  optically  identic*! 
with  the  natural  mineral.  Synthetic  nepheline,  Na.^AloSigOj,,  tends  to 
form  a  glass  unless  the  fused  mass  is  heated  to  150(> — 1600*^  before 
cooling,  when  crystallisation  occurs  readily,  the"  freezing  point  being  a1 
1223°.  The  glass  is  slowly  devitrified,  forming  nepheline  crystal.-, 
at  900°. 

Anorthite  and  nepheline  are  isomorphous,  the  freezing-point  curvt 
of  their  mixtures  being  continuous,  with  a  minimum  at  1130"  and  70' 
nepheline.     Mixtures  near  to  the  anorthite  end  of  the  series   hav<' 
a  tendency   to   form    glasses.      The    polymorphic  transformation    of 
anorthite  at  1 150°  can  be  detected  in  the  mixtures. 

Kaliophilite,    KjAljSijO^   (potassium    nepheline),   crystallises    wiMi 
di£Sculty,  and  the  freezing  point  has  not  been  determined.    Eucryptitt 
LijAl.^SigOg,    crystallises    readily,    forming    twinned   crystals.      Th< 
freezing  point  is  1307°.  C.  H;  D. 

The  Freezing-point  Diagram  of  the  Binary  System 
Manganese- Arsenic.  P.  Schokn  {Metalluryie,  1911,  8,  739 — 741). 
— Alloys  of  manganese  and  arsenic,  prepared  by  adding  the  compound 
MnAs  to  manganese,  give  a  freezing-point  curve  which  has  a 
maximum  at  1029°  and  59*5%  Mn,  corresponding  with  the  compound 
Mn^s,  and  another  at  955°,  corresponding  with  MnAs.  Eutectic 
points  occur  at  932°  and  78%  Mn,  and  at  880"  and  50%  Mn 
respectively.  A  reaction  in  the  solid  state,  accompanied  by  th^ 
development  of  heat,  reaches  a  maximum  at  752°  and  52*5%  Mn,  an(i 
probably  indicates  the  formation  of  a  third  compound,  Mn^An,, 
Alloys  in 'the  neighbourhood  of  this  composition  become  magnetic 
on  quenching  from  850°  whilst  those  containing  from  45  to  47*2%  Mn 
are  even  magnetic  when  slowly  cooled.  MnAs  and  MnjAs  are  not 
magnetic  (compare  Wcdekind  and  Veit,  Abstr.,  1911,  ii,  985). 

C.  H.  D. 

Reduction    of    Neutral     Potassium     Permanganate    Solu- 
tions in   Presence   of   Normal    Sulphates    in    Various  Con-] 
centrations.     P.  A.  Tscheishwili  (J.  Ituss.  Phys.  Ciiem.  Soc,  191 1| 
43,   1402—1420.     Compare  Abstr.,   1911,  ii,   43).— The  author   hi 
examined  the  action  of  a  number  of  normal  sulphates  on  potassiui 
permanganate  in  neutral  solutions,  these  being  subsequently  filter€ 
through  washed,  ignited  asbestos,  and  the  permanganate  estimated  hfl 
titration.     With  all  the  sulphates  employed  except  chrome  alum, 
slow  reducing  action  on  the  permanganate  was  observed,  and  in  sor 
cases  the  percentage  of  the  permanganate  reduced  was  less  after,  saj 
eight  months,  than    after   three    months.     Chrome   alum   exerted 
far  more  rapid  action,  as  much  as  80 — 90%  of  reduction  occurring 
twenty-four  hours  and  100%  in  a  month  ;  this  result  is  probably  du| 
to   the   conversion  '  of    the   chromic   oxide    into    chromium   trioxidi 
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CrgOg  +  03  =  2Cr03.     A  solution   of  permanganate  in  distilled  water 
alone  showed  no  reduction  after  eight  months. 

The  general  conclusion  drawn  from  the  results  is  that,  in  many 
cases,  mineral  salts  play  the  part  of  positive  or  negative  catalysts 
towards  the  reduction  of  permanganate  in  neutral  solution.  This 
action  not  only  depends  on  the  chemical  nature  of  the  constituent  ions 
of  the  salts,  but  varies  widely  with  the  physical  conditions  of  the 
surrounding  medium.  Concentration  of  the  salt  also  influences  the 
intensity  of  the  catalytic  action,  which  appears  always  to  increase  with 
increase  of  the  concentration.  T.  H,  P. 

The  System  Iron-Carbon.  Andreas  Smits  (Proc.  K.  Akad. 
Wetensch.Amsterdcmi,  1911,  14,  530 — 536  ;  Zeitsch.  Elektrochem.,  1912, 
18,  51 — 54). — Although  cementite  is  metastable  when  found  as 
a  constituent  of  alloys  of  iron  and  carbon,  it  may  be  formed  by  heating 
iron  containing  graphite  at  or  above  720°  (Royston,  J.  Iron  and  Steel 
Inst.,  1897,  1,  166)  and  cooling  rapidly.  It  may  be  supposed  that  the 
liquid  phase,  and  also  the  solid  solution  which  separates  from  it, 
contain  carbon  dissolved  both  as  graphite  and  as  carbide,  the  equili- 
brium being  3Fe  +  C  :;=i.Fe3C.  An  increase  in  the  concentration  of 
carbon  shifts  the  equilibrium  towards  the  right.  When  the  solid 
solution  is  cooled  rapidly  from  1030°,  the  greater  concentration  of 
carbon  in  the  solid  phase  may  shift  the  internal  equilibrium  so  far  to 
the  right  that  the  solid  solution  becomes  supersaturated  with  respect 
to  carbide,  which  is  therefore  deposited.  C.  H.  D. 

The  Polyhedral  Structure  of  Iron-Carbon  Alloys.  N.  J. 
Wark  {Metallurgie,  1911,  8,  731—736.  Compare  this  vol.,  ii,  52). — 
Martensite  in  quenched  steels  often  forms  large  polyhedra.  Quenching 
experiments  with  carbon  steels  almost  free  from  other  elements  show 
that  this  structure  is  probably  that  of  the  original  austenite  solid 
solution,  although  it  has  not  be  found  possible  to  obtain  it,  in  low- 
carbon  steels,  entirely  free  from  martensite,  owing  to  the  difficulty  of 
undercooling  such  alloys.  Steel  etched  with  hydrogen  chloride  at  high 
temperatures  within  the  austenite  region  shows  a  polyhedral  structure, 
whatever  the  proportion  of  carbon  may  be.  C.  H.  D. 

Action  of  Heat  on  the  Ochres.  AUotropic  Modifications. 
A.  BouCHONNET  {Bull.  Soc.  chi7n.,  1912,  [iv],  11,  6 — 12.  Compare 
Abstr.,  1911,  ii,  495). — The  author  describes  the  properties  of  some 
modified  ochres.  The  density  increases  from  the  natural  yellow  ochre 
upwards  through  the  various  modifications  to  the  black,  obtained  at 
1600°.  The  plasticity  diminishes  with  rise  in  temperature,  and  seems 
to  have  entirely  disappeared  at  800 — 850°.  The  yellow  and  red  ochres 
are  soluble  in  acids,  but  the  so-called  "a-variety,"  obtained  at  950°, 
and  the  other  modifications  are  insoluble  in  all  acids  except  hydro- 
fluoric, even  on  heating.  The  a-variety  is  highly  magnetic.  This 
property,  however,  disappears  on  prolonged  heating,  only  to  reappear 
at  1600°.  ■  W.  G. 

A  Compound  of  Ferric  Sulphate  and  Alcohol.  Constitution 
of  Ferric  Sulphate.  Albert  Recoura  (Compt.  rend.,  1911,  163, 
1223—1226.      Compare    Abstr.,    1909,   ii,    552,    693).— The    yellow 
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compound,  FcgOgjSSOg.SHjO,  obtained  by  dehydrating  the  hexahydrate 
at  lOS'^,  forms  an  alcoholic  solution  in  which  barium  chloride  fails  to 
produce  a  precipitate  of  barium  sulphate.  The  compound  with  alcohol, 
Fe,03,3SOj,2HjO,2C,H^O,  previously  described,  loses  half  its  water  at 
105°  without  changing  in  appearance  ;  the  remainder  is  lost  simul- 
taneously with  the  alcohol  at  115°,  the  material  becoming  temporarily 
black.  The  alcohol  does  not  appear  to  be  united  to  sulphuric  acid, 
since  it  is  removed  by  solution  in  water,  unlike  the  combined  alcohol 
in  ethyl  ferrisulphate.  These  and  other  observations  are  explained 
by  supposing  that  the  trihydrate  has  the  constitution  Fe2(S0g)y(0H)g, 
the  salt  in  a  manner  resembling  the  green  pentahydrate  of  chromic 
sulphate.  W.  O.  W. 

The  Form  of  Certain  Silicate  Precipitates.  Raphael  E. 
LiESEOANG  {Zeitsch.  C/iem.  Ind.  Kolloide,  1911,  9,  298— 300).— The 
various  forms  assumed  by  the  colloidal  precipitates  of  ferric  silicate 
are  described.  These  different  forms  arise  when  drops  of  concentrated 
solutions  of  ferric  chloride  are  brought  into  contact  with  a  solution  of 
sodium  silicate  under  varying  conditions.  H.  M.  D. 

Red  and  Blue  Cobaltous  Hydroxide.  Arthur  Hantzsch 
(Zeitsch.  anorg.  Chern.,  1912,73,  304— 308).— Blue  cobaltous  hydroxide 
is  generally  regarded  as  a  basic  salt.  It  is  found  that  when  precipi- 
tated from  a  solution  of  the  sulphate  by  an  insuflicient  quantity  of 
alkali,  and  washed  with  cold  water  until  no  more  sulphuric  acid  is 
removed,  the  residue  always  contains  much  sulphate.  Repeated  boiling 
with  water  free  from  air,  however,  gradually  removes  most  of  the 
sulphate  without  altering  the  blue  colour. 

The  red  hydroxide  is  obtained  by  precipitating  with  an  excess  of 
alkali,  washing  with  hot  water  in  an  atmosphere  of  hydrogen,  and 
finally  washing  with  alcohol  and  ether.  It  retains  some  water  even 
after  prolonged  heating  in  nitrogen  at  300°,  whilst  the  blue  hydroxide 
is  completely  dehydrated  at  170°;  on  the  other  hand,  acetyl  and 
benzoyl  chlorides  react  much  more  vigorously  with  the  red  than  with 
the  blue  compound. 

The  case  is  regarded  as  one  of  "  chromo-isomerism,"  and  the  formula} 

Co(0H)2  and  HgO CoO  are  suggested  for  the  red  and  blue  compounds 

respectively.  C.  H.  D. 

Solubility  of  Uranous  Oxide  in  Certain  Acids.  Albert 
Raynaud  {Compt.  rend.,  1912,  154,  1480— 1482).— The  uranous  oxide 
employed  was  obtained  by  the  ignition  of  uranyl  oxalate.  The  oxide 
is  readily  soluble  in  nitric  acid  with  formation  of  uranyl  nitrate ;  aqua 
regia  also  dissolves  it  readily.  It  is  less  soluble  in  the  other  common 
acids,  requiring  3100  grams  of  hydrochloric  acid  (D  1'17),  4650  grams 
of  hydrobromic  acid  (D  1'52),  2200  grams  of  sulphuric  acid  (D  1-79), 
and  over  12,000  grams  of  acetic  acid  to  dissolve  1  gram  of  the  oxide 
at  17°.     The  solubility  is  slightly  greater  in  the  boiling  acids. 

w.  o.  w. 

Pure  Vanadium.  Otto  Ruff  and  Walter  Martin  (Zeitsch. 
angew.  Chem.,  1912,  25,  49 — 56). — Vanadium  trioxide,   melting  at 
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about  2000°,  gives  better  results  in  the  preparation  of  pure  vanadium 
than  the  pentoxide,  on  account  of  the  ready  fusibility  of  the  latter, 
which  causes  it  to  pass  into  the  slag.  Vanadium  trioxide,  prepared  by 
reducing  the  pentoxide  in  hydrogen  below  550°,  is  mixed  with 
aluminium  and  2%  of  powdered  carbon,  and  pressed  into  a  crucible 
lined  with  magnesia.  The  crucible  is  covered  and  heated  to  redness 
after  adding  a  layer  of  ignition  mixture.  The  product  contains  95%  of 
vanadium.  Keduction  with  carbon  in  an  arc  gives  a  less  pure  product. 
Products  containing  95  to  97%  of  vanadium  are  obtained  by  moulding 
mixtures  of  the  trioxide  and  carbon  with  starch  into  rods,  sintering  in 
an  electric  furnace  at  1750°,  and  finally  fusing  in  an  arc.  The 
impurity  consists  of  carbon  or  oxygen,  according  to  the  proportions 
employed. 

Vanadium  carbide,  VC,  prepared  in  the  resistance  furnace,  has 
m.  p.  2750°,  D^^'^  5*405,  and  is  silvery-white,  highly  crystalline,  and 
extremely  hard.  When  6  grams  of  the  powdered  carbide  are  mixed 
with  4 "7 6  grams  of  vanadium  trioxide  and  a  little  starch  solution, 
pressed  into  a  zirconia  crucible,  and  heated  at  1950°,  the  metal  is 
fused,  and  then  contains  V  98-11%  and  C  1*92%. 

The  melting  points  of  different  specimens  of  vanadium  have  been 
determined  by  heating  in  the  electric  vacuum  furnace.  Either  oxygen 
or  carbon  raises  the  melting  point  of  vanadium,  and  by  extrapolating 
the  two  curves  obtained  from  mixtures  containing  varying  quantities 
of  carbon  and  of  oxygen,  pure  vanadium  is  found  to  melt  at  1715°. 
The  raising  of  the  melting  point  is  due  to  the  formation  of  solid  solu- 
tions with  the  oxide,  VO,  and  the  carbide.  The  density  is  also  found 
by  extrapolation,  being  lowered  by  impurities.  The  pure  metal  has 
D^^"  5  688.  The  heat  of  combustion  of  1  gram  to  the  pentoxide  is 
2456  cal.  C.  H.  D. 


Hetero-poly-acids  containing  Vanadic  Acid.  Wilhelm 
Prandtl  [and  Maurice  Humbert]  (Zeitsch.  anorg.  Chem.,  1911,  73, 
223—238.  Compare  Diillberg,  Abstr.,  1903,  ii,  733;  Prandtl  and 
Lustig,  Abstr.,  1907,  ii,  477). — The  complex  vanadiselenites  may  be 
regarded  as  derived  from  a  hexavanadic  acid,  and  may  then  be 
formulated  in  accordance  with  Werner's  theory.  One  molecule  of  a 
hexavanadate  can  combine  with  up  to  12  mols.  of  selenious  acid.  The 
vanadiselenious  acid,  3V205,4Se02,4H20,  which  forms  hydrates,  may 
be  represented  as  1  : 4-hexavauadiselenious  acid,  H4Vg<)ji^,4H2SeO,j, 
with  4H2O  and  SHjO.  The  sodium,  potassium,  and  ammonium  salts 
are  obtained  by  adding  a  20 — 25%  solution  of  selenious  acid  in  excess 
to  solutions  of  alkali  vanadates.  The  following  salts  are  described  : 
J^Ja2H2VgOj7,4H2Se03,  orange  prisms;  Na2H2VgOj7,4Se02,2H20,  dark 
red  prisms;  Na2H2VgOiY,4H2Se03,6H20,  a  bulky  precipitate; 

K3HV60i7,4Se02 
or  K2H2VgOjY>4Se02,  a  bulky,  orange  precipitate  ; 

K3HV60i7,4Se02,2H20  ; 
K2H2V60i,,4H2Se03 ;  K^&^Yf>,„i^tO^,mf,  • 

(NH,)3KV60,y,4Se02,H20, 
a  yellow,  pulverulent  precipitate ;    (NIT4)2H2VgOi7,4Se02,  an   orange 
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precipitate.  Higher  proportions  of  SeO^  were  found  in  some  of  the 
compounds  prepared  by  Prandtl  and  Lustig  (loc.  cil.). 

Ammonium  1  :  IS-hexavanadiselenite,  (NH^)3HV50,-,12Se02,  2  or 
4H2O,  forms  red,  transparent  crystals  with  blue  surface  lustre,  and 
the  potassium  salt  is  quite  similar.  The  2  :  5  hexiivanadi.oelenites  have 
the  formula  2M^V^O,7,5H,SeOg,xH„0,  where  M  =  NH^,  K,  Li,  Na. 

The  yellow  vanadiselenites  have  the  formula  M.p.VjOg.aSeO.^.a-HjO. 

The  complex  vanaditungstates  and  vanadiniolybdates  described 
in  the  literature  are  reviewed  and  formulated  as  derivatives  of 
hezavanadic  acid.  G.  H.  1  >. 

Tantalum  and  Oolumbium  Pentafluorides,  and  the 
Preparation  of  Pure  Tantalic  and  Columbic  Acids.  O'l-ro 
Ruff  and  Emil  Schiller  {Zeitsch.  anorg.  Cftem.,  1911,  72,  329—357). 
— Tantalum  peutachloride  is  beet  prepared  from  the  oxide  by  heating 
in  a  quartz  tube  to  redness  in  a  stream  of  chlorine  and  carbon  ti-tra- 
chloride.  The  chloride  reacts  with  anhydrous  hydrogen  fluoride  in  a 
freezing  mixture  in  a  platinum  apparatus  (Abstr.,  1907,  ii,  268),  and 
the  resulting  pentafluoride  is  purified  by  distillation  under  reduced 
pressure. 

Tantalum  pentafluoride  forms  large,  colourless,  doubly  refracting 
prisms,  D'"*  4-744,  m.  p.  968"  (corr.),  b.  p.  229-2— 22957760  mm. 
(corr.).  The  vapour  pressure  has  been  determined  in  a  modified 
apparatus  of  Smith  and  Menzies  (Abstr,,  1910,  ii,  1036)  constructed 
of  copper.  The  fluoride  is  inactive  towards  oxygen  and  most  metals 
and  non-metals  up  to  its  boiling  point.  It  is  rapidly  decomposed  by 
water,  acids  and  alkalis,  alcohol  and  etlier.  It  forms  potassiimi 
tantalum  heptafluoride  when  fused  with  potassium  fluoride. 

Oolumbium  {>eutafluoride  is  prepared  in  a  similar  manner,  and  forms 
colourless,  refractive  prisms,  D'**  3*2932,  ni.  p.  755"  (corr.),  and  b.  p. 
217 — 220°/760  mm.  (corr.).  It  is  somewhat  more  retujtive  than  the 
tantalum  compound. 

In  order  to  improve  the  method  of  separation  of  tantalum  and 
columbium  by  fractional  crystallisation  of  their  alkali  double  fluorides, 
determinations  of  the  solubility  of  these  salts  in  presence  of  varying 
quantities  of  hydrofluoric  acid  and  potassium  fluoride  have  been  made, 
using  pure  hydrofluoric  acid  prepared  by  dissolving  the  anhydrous 
compound  in  water.  The  solubility  of  both  fluorides  diminishes 
rapidly  with  increasing  concentration  of  potassium  fluoride  and 
decreasing  concentration  of  hydrofluoric  acid.  The  solubility  increases 
rapidly  with  the  temperature,  and  is  always  greater  for  the  columbium 
salt  than  for  the  tantalum  salt.  A  method  of  fractionation  is 
described,  based  on  these  results,  and  suitable  for  the  treatment  of 
large  quantities  of  material. 

For  the  quantitative  separation  of  tantalum  and  columbium, 
0-5 — 1  gram  of  the  mixed  oxides  is  dissolved  in  hydrofluoric  acid,  the 
quantity  of  acid  corresponding  with  an  excess  of  4  3%.  Sufficient 
potassium  fluoride  is  then  added  to  combine  with  the  columbium,  the 
solution  is  evaporated,  and  the  residue  boiled  with  0-75%  hydrofluoric 
acid.  After  filtering  the  hot  solution,  the  residue  is  washed  twice 
with  10  c.c.  of  hot  water.     The  filtrate  is  then  evaporated,  the  residue 
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dried  at  120°  and  dissolved  in  hot  water,  and  iV^/lO-potassium  hydr- 
oxide is  then  added  until  the  precipitate  formed  just  dissolves.  The 
solution  is  evaporated,  the  residue  dissolved  in  10  c.c.  of  hot  water, 
and  again  evaporated.  This  is  twice  repeated,  until  the  tantalum 
double  salt  remains.  The  united  tantalum  fluorides  are  then  converted 
into  oxides,  and  the  columbium  is  estimated  in  the  filtrate. 

Tantalum  is  not  carried  off  as  vapour  by  hydrogen  fluoride  or 
ammonium  fluoride,  and  the  supposed  acid  fluorides  of  tantalum  and 
columbium  do  not  exist.  The  separation  of  titanium  from  the  two 
other  earths  is  best  carried  out  by  heating  in  a  stream  of  chlorine  and 
carbon  tetrachloride,  when  titanium  tetrachloride  is  first  volatilised. 

C.  H.  D. 

Interpretation  of  the  "  Protective  Action  "  of  Gelatin  on 
Colloidal  G-old.  George  R.  Mines  {Proc.  physiol.  Soc,  1911, 
xxii — xxiv  ;  J.  Phtjsiol.,  43). — The  experiments  recorded  confirm  the 
view  that  the  explanation  of  the  "  protective  action  "  of  gelatin  is  due 
to  the  formation  of  a  thin  coating  of  gelatin  over  the  gold  particles  ; 
this  protects  them  from  the  action  of  electrolytes.  W.  D.  H. 

Colloidal  Gold  and  Platinum.  Nicola  Pappada  {Zeitsch. 
Chein.  Ind.  KoUoide,  1911,  9,  270—275.  Compare  this  vol.,  ii,  157). 
— As  a  general  rule,  the  influence  of  electrolytes  on  the  coagulation 
of  gold  and  platinum  hydrosols  is  exactly  the  same  as  on  the  coagula- 
tion of  colloidal  silver.  In  regard  to  chemical  activity,  however, 
silver  is  much  more  active  than  either  gold  or  platinum.  Colloidal 
gold  is  not  coagulated  by.  mercuric  chloride  in  the  cold,  neither  is 
tiiere  any  chemical  action.  When  the  solution  is  heated,  coagulation 
takes  place,  but  the  mercuric  salt  is  not  reduced.  When  aqueous 
solutions  of  hydrocyanic  acid  or  potassium  cyanide  are  added  to  the 
gold  hydrosol,  its  colour  changes  from  dark  violet  to  yellow.  The 
yellow  solution  is  not  coagulated  when  active  multivalent  metal  ions 
are  added.  When  acted  on  by  the  halogens,  colloidal  gold  is  con- 
verted into  the  corresponding  auric  salts.  Towards  these  chemical 
reagents  the  behaviour  of  platinum  hydrosol  is  similar  to  that  of  gold. 

H.  M.  D. 

Absorption  of  Hydrogen  by  Palladium  at  Small  Pressures 
and  Low  Temperatures.  S.  Valentiner  (Ber.  JDeut.  physikal.  Ges., 
1911,  13,  1003 — 1022). — The  absorption  of  hydrogen  by  spongy 
palladium  has  been  examined  at  —190°,  -78°,  and  the  ordinary 
temperature  for  small  values  of  the  gas  pressure.  A  glass  tube  of 
about  100  c.c.  capacity  was  filled  with  purified  hydrogen,  and  after 
its  pressure  had  been  determined  by  means  of  a  McLeod  gauge,  the 
gas  brought  into  contact  with  a  known  weight  of  palladium  con- 
tained in  a  capillary  tube.  After  equilibrium  had  been  reached,  the 
pressure  in  the  apparatus  was  again  determined  by  means  of  the 
gauge,  and  from  the  dimensions  of  the  various  parts  of  the  apparatus, 
the  amount  of  hydrogen  absorbed  by  one  gram  of  palladium  could  be 
calculated.  By  admitting  successive  quantities  of  hydrogen  into  the 
apparatus,  it  was  possible  to  obtain  the  quantities  of  hydrogen  absorbed 
for  a  series  of  pressures. 
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The  data  obtained  in  this  way  show  that  the  absorption  capacity 
of  palladium  for  hydrogen  increases  very  rapidly  with  falling 
temperature.  The  equilibrium  pressure  for  palladium  sponge,  which 
contains  01%  of  hydrogen,  amounts  to  0025  mm.  at  -  78^  and 
O'OOl  mm.  at  -  190°.  The  absorption  coeftic;iont  also  increases  con- 
siderably with  diminution  of  pressure,  and  this  is  especially  marked 
at  the  temperature  of  liquid  air.  The  determination  of  the  true 
value  of  the  equilibrium  is,  however,  compli(!ated  by  the  fact  that 
the  absorptive  capacity  of  the  palladium  is  fountl  to  depend  on  its 
previous  history. 

On  account  of  the  extremely  large  absorptive  capacity  for  hydrogen 
at  -  190'^  and  low  pressures,  palladium  can  be  very  conveniently 
employed  for  the  removal  of  the  last  traces  of  hydrogen  from  other 
gaKes,  and  experiments  are  recorded  which  show  that  this  can  be  done 
effeiUively.  H.  M.  D. 
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Determination  of  the  Crystallisation  Power  of  Minerals, 
V.  Schumokf-Delkano  and  Kmii.  Ditti.kr  (Cenlr.  Min.,  1911, 
753 — 757). — A  small  amount  (about  0  5  mg.)  of  the  powdered  mineral 
was  fused  in  a  small  silica  dish  on  the  heating  stage  of  the  microscope, 
and  the  temperature  quickly  reduced  to  a  definite  point  below  the 
melting  point.  After  the  temperature  had  remained  constant  for 
some  time,  the  number  of  centres  of  crystallisation  seen  in  the  field  of 
view  were  counted.  These  numbers  are  plotted  against  the  tempera- 
tures, and  different  types  of  curves  are  so  obtained.  Spinel,  gehlenite, 
and  melilite  exhibit  a  greater  power  of  crystallisation  than  diopside, 
hedenbergite,  and  ajgirite.  L.  J.  S. 

Native  Iron  from  Russian  Island,  Vladivostok.  A.  A.  Inostz- 
ANZEFF  {Zeilsch.  KnjHt.  Min.,  1911,  50,  61 — 62  ;  from  Trav.  Soc.  Nat. 
St.  Pelei'sbourg,  1907,  35,  Sect.  Gcol.  Min.,  21— 57).— The  specimen 
described  was  obtained  in  a  bore-hole  passing  through  quartz-porphyry 
and  Triassic  sandstone.  It  is  brown  and  resembles  limonite  in  appear- 
ance, but  it  has  a  much  higher  sp,  gr.  (7"007)  than  this,  and  it  is 
strongly  magnetic.  On  a  fresh  fracture,  it  shows  a  peculiar  oolitic 
structure,  with  black  grains  set  in  a  silver-white,  metallic  ground-mass. 
The  structure  of  the  metallic  portion  as  seen  under  the  microscope  is 
not  like  that  of  other  native  irons,  but  is  very  similar  to  that  of 
artificial  cast  iron,  there  being  bands  of  ferrite,  granular  cementite, 
and  a  ground-mass  of  pearlite,  whilst  graphite  is  also  present. 
Analysis  by  S.  A.  Jakowleff  gave  : 

Fe.       Comb.  C.    FreeC.         Al.  Mn.  Si.  S.  Total. 

93-87  0-33  2-87  0-16  0-66  155  0*04  9948 

In  composition  also  the  material  is  thus  identical  with  artificial  cast 
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iron.  It  is  suggested  that  this  '*  native  cast  iron  "  was  formed  by  the 
action  of  the  intruded  igneous  rock  on  coal  and  iron  ore  in  the 
sedimentary  rocks.  L.  J.  S. 

Earth-gas  in  Transylvania  in  the  Tertiary  Basin.  Julius 
VON  SzADECZKT  {Petroleum,  1911,  6,  773). — A  natural  gas  exists  in 
the  neighbourhood  of  Kissdraids,  which  contains  99-25%  methane, 
0*75%  nitrogen,  and  no  trace  of  carbon  monoxide,  and  is  ejected  in 
daily  yield  of  over  912124  cubic  metres  and  with  a  noise  discernible  at 
a  distance  of  10  kilometres.  The  geological  aspect  of  the  district  is 
also  described.  F.  M.  G.  M, 

A  Hydrocarbon  from  the  Diamond-washings  of  Bahia, 
Brazil.  John  Casper  Branner  (Amer  J.  Sci.,  1912,  [iv],  33,  25 — 26). 
— The  material  is  found  as  rounded  masses  beneath  the  diamond- 
bearing  gravels  at  Chique-Chique  in  the  State  of  Bahia.  It  is  jet-black 
and  opaque ;  and  very  friable,  breaking  with  a  conchoidal  fracture  ; 
D  1*51,  H  2|.  Analysis,  by  L.  R.  Lenox,  gave:  water,  1943; 
volatile  combustible  matter,  35*47  ;  fixed  carbon,  40'06 ;  ash  (mainly 
Al.^Og),  5"07==  100"03.  The  material  is  soluble  in  sulphuric  acid, 
nitric  acid,  and  potassium  hydroxide,  but  insoluble  in  alcohol,  ether, 
benzene,  etc.  L.  J.  S. 

Origin  of  Naphtha.  Wladimir  N.  Ipatiefp  {J.  Buss.  Phys.  Chem. 
Soc,  1911,  43,  1437 — 1445  *).— The  author  discusses  the  theories  of 
the  mineral  and  organic  origin  of  naphtha  and  the  reason  for  the 
displacement  of  the  former  by  the  latter  during  recent  years.  All  the 
available  geological  data  testify  that  original  deposits  of  naphtha  occur 
only  where  there  has  been  life,  and  that  emanation  of  naphtha  has 
taken  place  only  when  it  originated  in  presence  of  strata  permeable  to 
naphtha,  secondary  deposits  being  thus  ^obtained.  Support  to  the 
theory  of  organic  origin  is  also  given  by  the  investigations  of 
geologists  and  biologists  on  the  destruction  of  life  on  the  shores  of 
seas  and  oceans,  such  as  is  occurring  at  the  present  time  in  the  Black 
Sea,  and  by  Andrusoff's  observations  on  the  formation  of  hydrogen 
sulphide  in  the  Black  Sea  owing  to  this  loss  of  life. 

A  further  hypothesis  of  the  formation  of  naphtha  might  be  based 
on  the  various  simple  syntheses  of  representatives  of  the  different 
classes  of  hydrocarbons.  Reference  is  made  to  Sabatier's  results,  which 
explain  the  formation  of  naphtha  from  acetylene ;  to  the  formation 
of  methane  and  ethylene  by  the  action  of  water  vapour  on  carbon  in 
presence  of  lime  (compare  Yignon,  Abstr.,  1911,  ii,  391),  and  to  the 
author's  own  experiments,  which  show  that,  under  the  influence  of 
heat  and  pressure,  ethylene  condenses  to  higher  hydrocarbons. 

T.  H.  P. 

Application  of  Colloid  Chemistry  to  Mineralogy  and 
Geology.  Bauxite,  a  Natural  Alumina  Hydrogel.  Emil  Dittler 
and  OoRNELio  DoELTER  [Zeitsc/i.  Chem.  Ind.  Kolloide,  1911,  9, 
282 — 290). — The  behaviour  of  the  chief  constituents  of  bauxites 
towards  certain  colouring  matters  has  been  examined,  and  the  informa- 

*  and  J.  pr.  Chem.,  1911,  [ii],  84,  800—808. 
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tion  thus  obtained  has  been  applied,  in  combinatiun  with  microscopic 
observations,  to  the  examination  and  classiticatiun  of  bauxites  from 
different  sources.  True  bauxite  is  regarded  as  a  hydrogel  of  alumina, 
which  has  a  large  capacity  for  taking  up  other  substances,  such 
as  silica,  water,  carbon  dioxide,  sulphur  dioxide,  phosphoric  oxide,  and 
titanium  dioxide.  H.  M.  D. 

Baddeleyite  [Native  Ziroonia]  from  Montana.  Austin  F. 
Rogers  {Atner.  J.  Set.,  1912,  [iv],  33,  54 — 56). — This  mineral,  pre- 
viously known  only  from  Ceylon,  Brazil,  and  the  Island  of  Alno 
(Sweden),  has  been  found  in  a  gneissoid  corundum-syenite  from  near 
Bozeman,  Montana.  The  minute  cryt^tals  and  grains  are  black  with  a 
sub-metallic  lustre,  and  they  occur  embedded  in  the  felspar  and  in  the 
corundum,  or  more  frequently  on  the  surface  of  the  latter.  The 
mineral  is  infusible  before  the  blowpipe  (but  fusible  in  the  oxygen-gas 
blowpipe),  and  is  decomposed  by  strong  sulphuric  acid.  The  corundum 
syenite  consists  of  felspar  (microcline-microperthite),  biotite,  and 
corundum,  with  subordinate  amounts  of  muscovite,  sillimanite,  and 
zircon.  The  low  percentage  (about  44)  of  .silica  in  this  rock  no  doubf 
caused  the  zircouia  to  crystallise  as  baddeleyite  rather  than  as  zircon. 

L.  J.  S. 

Analysis  of  Tborianite  fVom  Ceylon.  W.  Jak6b  and  Stanislaw 
T0U.0CZK0  (Bull.  Acad.  Set.  Cracow,  lyil,  A,  558 — 563). — A  specimen 
of  Ceylon  thorianite  gave  on  analysis  : 

SiOj.      PbO.      BijO,.      CuO.      Ce,0,.  (La. 01)^03- ¥.^0,.     AljOj.     Fe,03.      TiOj. 
0-250      2-867      0008      0008      0-107       0178       0030      0260      0  348      1295 

ZrO,.     CuO.         Rh.       ThO^      UjOg.      H9O.       CO^        He.        Insol.     Total. 

0-920      0-17        0  008     65  370     23470     0  605      0275      0225      0  160      9967 

Also  A&Pj  (?),  SuOj  (?),  SKp^,  HkO,  traces. 

This  result  when  compared  with  those  of  other  observers  (which  are 
tabulated)  shows,  in  most  cases,  a  much  larger  amount  of  uranium 
oxide  and  a  consequent  decrease  in  thorium  oxide.  This  may  be 
explained  by  the  fact  that  the  mineral  is  really  an  isomorphous  mixture 
of  uranium  and  thorium  oxides.  L.  de  K. 

Minerals  Accompanying  the  Ferriferous  Deposit  of  the  Buca 
della  Vena  near  Stazzema,  Apuan  Alps.  Ugo  Pakichi  {Atti  R. 
Accad.  Lincei,  1911,  [v],  20,  ii,  568 — 571). — Interposed  between  tin 
calcareous  i-ock  and  the  iron  ore  at  this  place  is  a  reddish-brow  1. 
mineral  of  which  the  main  portion  is  a  reddish-brown,  crystalline 
substance,  D  '2-68,  having  the  following  composition  : 


CaO. 

FeO. 

MnO. 

CO2. 

HjO. 

Total. 

52-58 

1-21 

0  98 

4310 

2-46 

10033 

The  mineral  is  therefore  a  calcite  containing  iron  and  manganese. 
It  bears  ciystals  of  pure  calcite,  and  is  traversed  by  veins  of  manganite 
with  which  a  quantity  of  wad  is  associated.  In  the  manganitp, 
crystals  of  magnetite  and  of  manganiferous  siderite  occur,  whilst  in  the 
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powdery  wad,  occasional  crystals  of  hornblende  are  to  be  found.  On 
the  incrustations  of  wad,  a  crystalline,  calciferous  rhodocrosite  is 
deposited  in  places.  K..  V.  S. 

Mineralogical  Nature  of  Russian  Phosphorites.  Wladimir 
TscHiRwiNSKY  {Jah'h.  Mill.,  1911,  ii,  51 — 74). — The  material  of  the 
Russian  phosphorites  [that  is,  phosphatic  nodules]  is,  in  most  cases, 
crystalline  ;  it  is  not  amorphous,  nor  does  it  always  consist  of  massive 
apatite,  as  has  often  been  supposed.  It  forms  the  cementing  material 
between  grains  of  quartz,  felspar,  glauconite,  iron  oxide,  etc.,  in  the 
sandy  phosphates,  which  may  contain  13 — 15%P205,  and  it  also  forms 
the  base  of  the  calcareous  phosphates.  According  to  differences  in 
optical  character,  two  main  types  are  to  be  distinguished  :  one  with  a 
higher  birefringence  of  about  0*008,  and  the  other  with  a  lower 
birefringence  of  about  0*004  (as  for  apatite),  or  sometimes  with  little 
or  no  action  on  polarised  light.  These  two  types  also  differ  chemically  : 
the  latter  corresponds  with  fluor-apatite,  and  the  former  contains  little 
or  no  fluorine,  but  contains  carbonate  in  combination  with  the 
phosphate.  The  following  five  chemical  groups  are  distinguished : 
(1)  the  fluor-apatite  group,  in  which  the  feebly  birefringent  cementing 
material  has  the  composition  of  fluor-apatite,  3Ca3(PO^)2,GaF2>  <^'on- 
taining  6'97— 7*74%  CaFg.  (2)  The  podolite  group,  3Ca3(P04)2,CaC03 
(Abstr.,  1907,  ii,  481);  these  are  well  crystallised,  occurring  either 
as  single  crystals  or  as  large  spherulites,  with  birefringence 
0  0075—0*008.  (3)  Those  with  the  composition  2Ca3(P04)2,CaC03,CaF2- 
The  mean  of  three  analyses  of  material  of  this  type  from  the  Kursk 
district,  Central  llussia,  is  Ca8(P04)2  76*96,  GaG03  12*95,  CaFg  1009%. 
Here  the  cementing  material  is  radially  fibrous,  with  birefringence 
0*008  ;  the  spherulites  are  optically  negative.  (4)  Those  with  the 
composition  3Ca3(PO^)2,2Ca(J03,  as  given  by  the  following  analysis,  by 
A.  Inostrantzeff,  of  a  sandy  phosphorite  from  Popova  in  the  Kursk 
district.  Here  the  composition,  Ca3(P04)2  82*97,  CaCOg  17*04%, 
approximates  to  that  of  dahllite  and  of  staft'elite. 

Organic 
PA-     CO2.       F.        CaO.     SO3.    MgO.  AI2O3.    FeA-  niattcr.  HgO.    Sand.   Total. 
16*48     3*25     trace     2380     0*33     trace     1*71       0*69       1*19      056     51*53     99*54 

(5)  Phosphorites,  in  which  the  cementing  material  consists  largely 
of  aluminium  and  iron  phosphates. 

The  several  minerals  which  may  enter  into  the  composition  of  these 
phosphorites  (compare  W.  T.  Schaller,  Abstr.,  1911,  ii,  1102)  are  : 

Apatite 3Ca.j(  POJa,  CaFj 

Podolite    3Ca3(l'04)2,CaCOs 

Dahllite    2Ca3(P04)2,CaC03 

Francolite 5Ca3'  \'0^).i,  CaCOs,  2CaF 

Staflfelite  3Ca3(P04).i,GaCO.j,CaFj 

*  3Ca3(P04)2,2CaC63 

♦  2Ca3(P04)2,CaC03,CaF„ 

L.  J.  S. 

Crystallised  Turquoise  frora  Virginia.   Waldemar  T.  Schaller 
{Am«r.  J.  Sci.,   1912,  [ivj,  33,  35 — 40). — Bright  blue  turquoise  from 
VOL.  Oil.  ii.  12 


ii.    174  ABSTRACTS   OP   CHEMICAL    PAPERS. 

near   Lynch    Station,    Campbell    Co.,    Virginia,    shows    thin    layers 

of  crystals  cementing  together  irregular  fragments  of  glassy  quartz, 

and  in  part  a  drusy  botryoidal  surface.     The  minute  crystals,   not 

exceeding  ^  mm.  across,  are  triclinic  with  very  nearly  the  same  habit 

and  angles  as  crystals  of  chalcosiderite  (CuO,3Fe20g,2P205,8HjO,  or 

more  probably  911.^0),  with  which  turquoise  is  regarded  as  isomorphous. 

The  mineral  is  insoluble  in  hydrochloric  acid,  but  soluble  after  ignition. 

No  water  is  lost  below  200° ;  most  is  expelled  below  400°,  and  all 

below  650°,  the  material  being  then  green  in  colour.     It  is  infusible 

before  the  blowpipe,  but  becomes  brown.     Analy.sis  I,  after  deducting 

insoluble  quartz,  gives  the  figures  under  II,  corresponding  with  the 

formula  Cu0,3Al,O3,2P20,,,9H20.     Written  in  the  form  of  Pentield's 

turquoise  formula  (Abstr.,  1901,  ii,  27),  this  becomes 

6Al(OH)j,Cu(OH),H5,(PO,),. 

r,0,.       AljOj.      Fe,0,.      CnO.        H,0.         Insol.        Total.       Sp.  gr. 

I.    29-84        81-91        0-18        787        17-69        12-67        9996        2-816 

II.     84-13        36-60        0-21         9-00        2012  —  9996        2-84 

L.  J.  S. 

Pickeringite  ( =  Picroallumogene)  from  the  Island  of  Elba. 
Giovanni  D'Achiardi  {Jalirh.  Min.,  1911,  ii,  Hef.  188;  from  Proc. 
verb.  Soc.  7'oscana  Set.  Nat.,  1910,  19,  23— 25).— Analysis  I  is  of 
a  mineral  lal>ellod  as  "  picroallumogene  "  recently  collected  from  an 
iron  mine  in  Elba,  and  II  of  an  original  specimen  of  the  "picro- 
allumogene" of  G.  Roster  (1876).  They  prove  the  identity  of  the 
mineral  with  pickeringite,  and  there  must  l)e  an  error  in  the  old 
analysis  of  Roster.  The  mineral  is  soluble  in  water.  It  forms  fibrous 
crusts  with  a  silky  lustre  and  white  colour,  or  when  containing 
impurities  of  a  yellow,  rose-red,  or  brown  colour.  The  fibres  give 
bright  polarisation-colours  and  an  extinction-angle  of  30° ;  the  optical 
sign  is  positive : 


I. 
II. 

S03. 

3711 
36  70 

A1,0,. 
10-21 
10-42 

MgO. 
5-25 
6-21 

HjO. 

[47-21] 
[46-89] 

Insol. 
0-22 
0-78 

Total. 
100-00 
100  00 

L.  J.  S. 

Composition    of    the    Platiniferous   Dunite   of   the    Urals. 

S.   PiNA   DE  Rubies  (Aiial.  Fis.   Quim.,  1911,  9,   87,  294— 308).— ^ 

Numerous  analyses  of  dunite  disclose  the  compcsition  as  follows: 

Si0.j.  AljO^.         Cr,03.  FcO.  MgO.  TiO,.  Total. 

40-13  0-45  0*49  8-45  50-45  0-03  100  00 

The  composition  correspon<l.s  with  that  of  an  olivine, 

hVgSiO^JlMgjSiO^. 

The  rock  is  of  remarkably  uniform  composition  and  free  from  calcium.] 

G.  D.  L. 

Bertrandite   from   Iveland   in   Southern  Norway.     Thoroi 
VoGT  {Zeitsch.  Kryst.  Min.,   1911,  50,  6 — 13). — Pseudomorphs  aftei 
large    hexagonal    prisms  of    beryl,  from   the   felspar  quarries  in  th« 
pegmatite-veins  at  Iveland  in  Ssetersdaleu,  consist  of  a  compact  mi^tuM 


MINERALOaiCAL   CHEMISTRY.  ii.    175 

of  muscovite,  bertrandite,  and  quartz,  together  with  some  phenacite, 
secondary  beryl,  chlorite,  and  orthoclase.  The  bertrandite,  a  mineral 
not  before  recorded  fx'om  Norway,  forms  minute  scales  to  plates  2  cm. 
across.  In  cavities  minute  crystals  are  rarely  developed  ;  these  are 
orthorhombic  and  hemimorphic  ;  they  show  a  new  crystal-form, 
^{023},  and  are  often  twinned  on  c(Oll).  There  are  cleavages  parallel 
to  rt(lOO),  6(010),  and  7m(110),  the  two  former  showing  a  pearly  lustre. 
1)2"  2  597;  H  6|.  Kefractive  indices  (Na),  a=l'59U,  /8=  1-6053, 
y=l-6145;  2V  =  74°32'.     Analysis  of  fre-h,  clear  material  gave  : 

SiOg.  GIO.  CaO.  HgO.  Total. 

51-03  41-45  0-25  7-18  99-91 

agreeing  closely  with  the  formula  H2Gl4Si20g  or  2Gl2Si04,U20.  The 
water  is  expelled  only  at  a  red-heat.  The  suggestion  of  Vrba  that 
bertrandite  may  be  isomorphous  with  hemimorphite,  and  with  the 
formula,  GlgSiO^jHgO,  is  thus  not  confirmed.  L.  J.  S. 

Nephrite  Occurrences  in  the  Alps  and  in  the  Pranken- 
wald.  Otto  A.  Welter  (Jahrb.  Min.,  1911,  ii,  86 — 106). — Masses 
of  nephrite  have  been  discovered  in  association  with  serpentine  and 
gabbro  rocks  at  the  following  localities.  Salux  in  Oberhalbstein, 
Grisons  (anal.  I  by  F.  Mathei,  II  by  H.  Ludwig) ;  here  only  as  a  loose 
block.  A  large  mass  in  situ  between  serpentine  and  spilite  at  Miihlen 
in  the  Val  da  Taller,  Oberhalbstein  (anal.  Ill  by  W.  Mau,  IV  by 
L.  Hezner) ;  the  somewhat  weathered  material  consists  of  a  felted 
mass  of  actinolite  fibres  with  chlorite,  ptile  green  garnet,  picotite,  and 
apatite,  and  it  presents  the  same  characters  as  the  nephrite  imple- 
ments of  the  ancient  lake-dwellings  in  Switzerland.  In  serpentine 
and  diabase  at  Schwarzenbach  on  the  8aale,  in  Frankenwald  (anal.  V 
by  Stoepel);  and  in  gabbro-serpentine  rocks  in  the  Harz  (J.  Uhlig, 
Abstr.,  1911,  ii,  46). 

IlgO        H2O 
Si02.    AI2O3.  FegOa-  FcO.    MgO.    CaO.  (comb.)  (hygrosc.) Total.        Sp.gr. 


I. 

57-1 

2-3 

4-0 

—      21-2 

11. 

57-1 

1-1 

5-0 

—      23-0 

III. 

56-1 

6-4 

21 

—      20-2 

IV.* 

47-85 

4-65 

1-28 

2-02     26-98 

V. 

55-41 

2-79 

— 

3-32     22-41 

;^:^       '_"       -  V  3025 


13-7  2-4  —       3-02— 2-98 

9-95       5-82         0-17       99-85  2-88 

11-75       3  80        0-11       99-59     301—3-02 

*  Also  P2O5,  0-39  ;  MnO,  0-15  ;  NiO,  047  ;  NagO,  trace  ;  KjO,  0-12  ;  TiOa,  Cr203,  nil. 

The  nephrite  of  these  occurrences  has  probably  been  formed  by  the 

"  cedem-metamorphism "    (G.    Steinmann,    1908)   of   dyke   rocks  from 

the  gabbro  mass  intrusive  into  the  serpentine.  L.  J.  S. 

Apophyllite  from  Tomsk,  Siberia.  P.  P.  Pilipenko  {Zeitsch. 
Kryst.  Min.,  1911,  50,  71 — 73;  from  Annuaire  Geol.  Min.  Russie, 
1908,  10,  189 — 211). — A  detailed  description  is  given  of  apophyllite 
crystals  found  lining  geodes  in  melaphyre  on  the  Lower  Tersya,  a 
tributary  of  the  Tom.  The  crystals  show  zonal  structures,  optical 
anomalies,  etched  figures,  contraction  figures,  and  glide-planes. 
Analysis  gave : 


SiOj. 

Fe203. 

CaO. 

K2O. 

F. 

N. 

H.O. 

Tolal. 

52-12 

0-26 

24-56 

5-23 

1-73 

0-02 

16-63 
12- 

100-55 
-•2 
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The  mineral  loses  water  quickly  at  250 — 260°  with  the  production 
of  "dissociation  Ggures,"  etc.,  and  it  can  be  completely  dehydrated  at 
as  low  a  temperature  as  180 — 190°  if  the  heating  is  prolonged  and  the 
material  finely  divided.  L.  J.  S. 

An  Ap)ophyllite-Analcite  Bomb  from  Monte  Somma, 
Vesuvius.  Stanislaus  J.  Thugutt  (Centr.  Min.,  lUll,  761 — 765). 
— Zeolites  are  of  rare  occurrence  at  Vesuvius,  and  only  phillipsite, 
scolecite,  thomsouite,  and  analcite  have  hitherto  been  recorded  from 
this  locality.  Analcite  forms  the  main  portion  of  the  bomb  now 
described,  occurring  as  small  trapezohedi  a,  which  show  a  milky  cloudi- 
ness and  usually  a  rose-red  colour  (due  to  enclosed  haematite). 
Analysis  I  shows  a  slight  excess  of  silica  over  that  (54*63%)  required 
by  the  analcite  formula  (NaAlSijOgjHjO),  and  it  is  suggested  that 
this  is  present  as  opal,  giving  rise  to  the  milkiness  of  the  crystaL-*. 
The  analcite  is  pseudomorphous  after  leucite  (KAlSigO^),  which 
contains  rather  more  silica  than  analcite,  and  the  difference  appears 
to  have  separated  as  opal  when  the  leucite  was  c  juvorted  into  analcite. 
The  presence  of  opal  in  cloudy  crystals  of  analcite  can  be  demonstrated 
by  staining  with  methylene-blue. 

Totol  (lest 
SiOj.    AljO,.    CttO.     MgO.  K,0.   Na,0..     F.       H,0.  OforF).      8p.  gr. 
I.     56-27     22-24       —         —      0-04     13-39      —        8  45     100-89     2-26—2  265 
II.     52-76       —       23-69    005    514      065     1-86     16  85      99-62  2-37 

The  apophyllite  is  present  as  clear,  asparagus-green  crystals 
(anal.  11).  It  has  been  derived,  together  with  some  calcilc,  from 
wollastonite.  This  apophyllite-analcite  bomb  thus  represents  an 
altered  form  of  the  wollastonite-leucite  bombs  which  have  been  found 
as  rarities  at  Monte  Somma.  L.  J.  8. 

Russian  Zeolites:  Leonbardite  and  Laumontite  from  the 
Crimea.  Alkx.  Febsmann  {Zeilsck.  Kryst.  AJin.,  1911,50,75 — 76; 
from  Trav.  Mua.  O'eol.  Pierre  U  Grand,  Acad.  iSci.  St.  J'elembourg, 
1908,  2,  103— 150).— Laumontite  (Ca.^Al^SigOj^.SlljO)  and  leonhjirdite 
are  regarded  as  distinct  species.  Of  the  latter,  two  kinds  are  distin- 
guished, namely  :  secondary  leonhardite,  Ca2Al^Sig024,71l20,  which 
results  when  laumontite  loses  part  of  its  water  on  ex[)osure  to  the  air ; 
and  primary  leonhardite,  (Ca,K2,Na2)2Al4Si8024,7HjO,  which  results 
by  the  weathering  of  diorite  rocks  in  the  Crimea,  and  is  of  importance 
in  the  formation  of  .soils.  Analyses  of  primary  leonhardite  from  two 
localities  near  Simferopol  gave  : 

SiOa.    AI2O3.  Fe^O,.  CaO.    MgO.  K'aO.  NagO.  110".    >110°.  Total.  Sp.  gr. 

50-94     22-30    0-12     7-65      —      401     2-06    203     11-39     100-50  2-9992—2-3094] 
51-30    21-01     0-65     7-58     019    4  02    290     196     11-14    10065  2  3134—2-3214! 

L.  J.  S. 


Composition  of  Nepbelite.  N.  L.  Bowen  {Artier.  J.  Sci.,  1912, 
[iv],  33,  49 — 54). — The  excess  of  silica  over  that  required  by  the 
orthosilicate  formula  (Na,K)AlSi04,  which  is  invariably  shown 
by    analyses   of    nephelite,    can    be    imitated   in    the   artificial   soda- 
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nephelite,  NaAlSi04  (hexagonal,  w=  1-537,  c=  1-533,  D  2-619).  Hy 
fusing  together  sodium  carbonate,  alumina,  and  silica  in  the  pro- 
portions required  for  this  formula  there  is  always  a  partial 
volatilipation  of  the  soda,  and  the  product  contains  some  corundum 
in  addition  to  the  soda-nephelite.  The  corresponding  excess  of  silica 
cannot,  however,  be  detected  under  the  microscope,  and  it  must, 
therefore,  be  held  in  solid  solution  in  the  soda-nephelite.  Mixtures 
containing  an  excess  of  silica  up  to  that  given  by  Na20,Al203,2-2Si02 
are  completely  crystalline  and  perfectly  homogeneous.  This  lies  in 
the  diagram  (mentioned  below)  on  the  line  between  soda-nephelite  and 
albite  (NaAlSi30j,) ;  and  it  seems  probable  that,  with  a  still  greater 
excess  of  silica,  albite  should  separate. 

When  the  results  of  nephelite  analyses  are  plotted  on  a  triangular 
diagram,  with  SiOg,  K20,Al203,  and  NagOjAlgO^  at  the  three 
corners,  it  is  seen  that  the  composition  of  the  mineral  cannot  be 
expressed  by  the  mixing  of  any  two  components.  With  three  com- 
ponents a  number  of  alternatives  are  possible.  From  the  experimental 
data  noted  above,  the  three  most  likely  components  are  those  recently 
suggested  by  Schaller  (Abstr.,  1911,  ii,  992),  namely,  the  molecules 
NaAlSi04  (soda-nephelite),  KAlSi04  (kaliophilite),  and  NaAlSigOg 
(albite).     (Compare  also  Foote  and  Bradley.  Abstr.,  1911,  ii,  122.) 

L.  J.  S. 

Some  Rock-forming  Minerals  from  Hungary.  Bela  Mauritz 
(Jahrb.  Min.,  1911,  ii,  Tlef.  191 — 194;  from  Foldtani  Kozlony, 
Budapest,  1910,  40,  581 — 590). — The  following  analyses  are  given  : 
I,  Microcline  from  the  elseolite-syenite  of  Ditro ;  molecular  per- 
centages Ab  31,  Or  69;  optical  extinction  on  (001)= +17°,  on 
(010)=  -h6°,  II,  Oligoclase  [?]  from  the  miascite  variety  of  the  same 
rock;  Abg^Org^An^.  Ill,  Large  felspars  from  pebbles  of  pegmatite 
in  the  Ditro  stream;  Ah^^.^k.Ti^^.QOTr^.-^',  extinction  on  (001)=-}-2°, 
on  (010)=  +13°.  lY,  Elseolite  as  crystals  4 — 5  cm.  across  from  the 
elseolite-syenite  of  Ditro  ;  the  material  is  quite  fresh,  but  encloses  a 
few  small  needles  of  segirite.  V,  Amphibole,  in  crystals  several  cm. 
in  size  from  a  pegmatitic  facies  of  the  elEeolite-syenite  of  Ditro ; 
c:c=ll°,  optic  axial  angle  very  small.  YI,  Albite  crystals  on  a 
matrix  of  chalybite  from  Sajohaza,  Com.  Gomor ;  Abg^AnQ-gOr^.g  ; 
extinction  on  (001)= +4°30',  on  (010)= +19°.  YII,  Garnet 
(almandine)  from  the  andesite  of  the  Garnet  Hill  at  Szokolhyahuta, 
Com.  Nograd.  VIII,  Olivine  crystals  several  cm.  across  occurring  as 
enclosures   in   the   basalt  of    Medves,   near  Salg6-Tarjan ;    molecular 

SiOj.    TiOg.    AlaOg.  FejO,,.  FeO.  MnO.  CaO.    MgO.  NajO.  KoO.  n„0.  Total. 
I.  65-29       —      19-06    trace     —       —      trace       —      3-44  11-47  0-24     99-50 


II. 

60-28 

—      22-40 

—      —       —    • 

1-17 

0-09     8-44 

6-37  1-61 

100-36 

III. 

63-51 

—      22-14 

—       —       — 

2-65 

trace  10-13 

100  0-62 

100 -or. 

IV. 

43-96 

—      33-01 

0-87     —       — 

— 

—    15-84 

5-39  0-67 

99-74 

V. 

37-69 

5-67     13-41 

6-33  10-43  0-43 

10-97 

8-61     3-66 

2-33     — 

99-63 

VI. 

68-95 

—      19-60 

—       — 

0-18 

—    11-72 

010     — 

100-50 

VII. 

37-20 

—      20-32 

1-79  28-67  1-56 

5-86 

4-28     0-34 

0-05     — 

100-07 

VIII.  39-22       _         _  _    16-57     —  —    44-01       _        —      —      99-80 

IX.  42-59     3-54     10-63     6-52     5-.56  0-37     21-47     7-86     1-67      —      —    100-21 

X.  61-27       —      24-15    trace     —       —        4-99       —      8-47     1-00  0-42  lOO'SO 
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percoutageH  FegSiO^  17  5,  Mg.^SiO^  82-5.  IX,  Aut;ite,  pitchy-black 
crystals  .'•everal  cm.  acros.s,  occurring  as  enclosures  in  the  same  rock  ; 
the  dispersion  is  very  strong,  probably  owing  to  the  large  amount  of 
titanium  present.  X,  Oligoclase,  crystals  7 — 8  cm.  across  occurring 
as  enclosures  in  the  same  rock ;  Abyj-jAno.  oOrg-y ;  extinction  on 
(001)=  +l^  on  (010)  =  0°.  L.  J.  S. 

Qlauconite  from  the  Kurische  Nehru ng,  Bast  Prussia. 
Akkien  JoiiNSEN  (ZeitecA.  Kryst.  Min.,  1911,  50,  DO;  from  iSchri/ten 
pftj/s.-okon.  (Jes.  Kdniysherg  i.  J'r.,  190H,  49,  51 — 60). — Analysis  of  a 
green  mineral  cx:curring  in  this  spit  of  sand  proves  it  to  be  glauoonite. 
The  mineml  has  probably  been  derived  from  the  Lower  Oligocene  beds 
of  the  neighbourhood. 


SiO,. 

AiPj. 

Fe,0^ 

FeO. 

MgO. 

CaO. 

Na,0. 

K3O. 

H,0. 

Total. 

49-67 

9-29 

19-88 

1-28 

4-03 

1-95 

3-00 

3-68 

7-88 

100-66 

L.  J.  S. 

Poechite,  an  Iron  Manganese  Ore  from  Vares,  in  Bosnia. 
FuiEDRicii  Katzer  {Oeaterr.  Zeitsch.  Berg.  I/iitt<nw.,  1911,  69, 
229 — 232).— A  specimen  of  the  mineral  poechite,  obtained  from 
Vares,  was  amorphous,  with  D  3-65 — 375,  and  hardness  by  Mohs 
scale  of  3-5 — 4 ;  its  chemical  composition  was : 


SiOj. 

A1,0,- 

Fc,0,. 

MnO. 

CaO. 

MgO. 

HaSO^. 

P. 

8. 

HjO. 

15-28 

3-66 

49  5 

14-77 

1-96 

0-84 

0-86 

0-42 

0  03 

1206 

with  traces  of  Cu,  Pb,  Zn,   and  CO,  ;  and  corresponding  with  the 
formula  :  (MnO),SiO„2( FeO)jSi03,5Hj,0  +  2 Fe20j,3n20. 

F.  M.  G.  M. 


Physiological    Chemistry. 


Gaseous  Metabolism  of  Animals  with  Plain  and  Striated 
Musculature.  Otto  Cohnueim  {Zeitsch.  physiol.  Chem.,  1912,  76, 
298 — 313). — The  investigation  was  undertaken  with  the  view  of 
ascertaining  whether  animals  with  smooth  muscles  differ  in  their 
paseous  metabolism  from  those  in  which  the  muscles  are  striated. 
The  animals  used  were  various  Crustacea,  molluscs,  and  worms.  No 
typical  differences  were  discovered  between  animals  in  relation  to 
their  muscular  structure.  The  numerous  analyses  made  are  given  in 
tabular  form.  The  gaseous  metabolism  in  these  invertebrates  is 
always  small,  although  perhaps  not  much  lower  than  in  the  smooth 
muscles  of  vertebrates.  W.  D.  H. 

The  Primary  and  Accessory  Respiration.  Fu.  Battelli  and 
(Mile.)  LiNA   Steen   (Biochem.  Zeitsch.,  1912,    38,    163— 165).— The 
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authors  reply  to  some  criticisms  of  Harden  and  Maclean  (Abstr,,  1911, 
ii,  905),  who  failed  to  obtain  the  same  results  as  themselves  in  experi- 
ments on  pnein.  They  maintain  the  correctness  of  their  own  experimental 
results,  S.  B.  S. 

The  Specific  Action  of  Carbon  Dioxide  on  the  Respiratory 
Centre.  Ernst  Laqueur  and  Fritz  VerzAr  {PJiiigers  Archiv,  1911, 
143,  395 — 427). — The  respiratory  centre  is  excited  by  carbon  dioxide 
and  by  other  acids  (hydrochloric,  acetic).  The  cause,  however,  is  not 
increase  in  the  concentration  of  hydrogen  ions,  but  to  the  amount  of 
COg,  HgOOg,  or  HCO3'  liberated  in  the  tissues  by  the  acid.  The 
stimulating  effect  of  carbon  dioxide  on  the  respiratory  centre  is 
specific ;  in  acetic  acid,  however,  the  aceto-ions  form  the  specific  factor. 

W.  D.  H. 

The  Influence  of  Adrenaline  on  Gaseous  Metabolism.  Paul 
Hari  (Biochem.  Zeitsch.,  1912,  38,  23 — 45). — The  experimental  method 
employed  for  measuring  the  gaseous  exchanges  was  Tangl's  modifica- 
tion of  Zuntz-Geppert's  method.  It  was  found  that  adrenaline  in 
doses  of  0'0005  to  0*001  gram  per  kilo,  of  body-weight,  when  given 
intraperitoneally,  and  of  O'OOOl  to  0'0002  gram  when  given  intra- 
venously, cause  measurable  changes  in  the  gaseous  metabolism  of  dogs. 
The  changes  consist,  in  the  case  of  curarised  animals,  in  a  considerable 
diminution  of  the  oxygen  consumption  and  a  slight  diminution  of  the 
carbon  dioxide  production,  and  consequently  an  increase  in  the 
respiratory  quotient.  This  result  indicates  that  the  carbohydrates 
take  a  larger  part  in  the  general  metabolism,  a  fact  which  is  in  accord 
with  the  observed  glycsemia  after  administration  of  adrenaline  and  the 
so-called  "  sugar-mobilisation " ;  in  other  words,  adrenaline  causes 
increased  combustion  of  the  sugars.  The  rise  of  blood-pressure  and 
the  "  sugar  mobilisation  "  occur  at  the  same  time.  S.  B.  S. 

The  Influence  of  Acids  on  the  Reduction  of  Arterial  Blood. 
G.  C.  Mathtson  (/.  Physiol,  1911,  43,  347— 363).— A  simple  method 
for  bubbling  gases  through  blood  is  described.  In  the  present  experi- 
ments this  method  was  used  for  observations  on  the  rate  of  reduction 
of  arterial  blood  by  the  passage  of  a  current  of  nitrogen.  The  reduc- 
tion is  accelerated  by  the  presence  of  carbon  dioxide,  and  also  by 
lactic,  acetic,  formic,  hydrochloric,  and  sulphuric  acids.  This  effect  is 
mainly  due  to  change  in  concentration  of  hydrogen  ions,  but  there  are 
indications  that  this  is  not  the  sole  factor.  Since  concentrations  of 
carbon  dioxide  or  lactic  acid,  such  as  occur  in  the  tissues  during 
deficient  oxygenation,  frequently  double  the  rate  at  which  arterial 
blood  gives  up  its  oxygen  at  low  oxygen  tensions,  their  presence  must 
be  an  important  factor  in  tissue  respiration.  W.  D.  H. 

The  Relative  Rates  of  Oxidation  and  Reduction  of  Blood. 
SoROKU  OiNUMA  {J.  Physiol,  1911,  43,  364— 373).— The  rate  of 
reduction  of  blood  is  greatly  increased  and  that  of  oxidation  somewhat 
retarded  by  a  rise  of  temperature.  Carbon  dioxide  not  only  increases 
the  rate  of   reduction,  but  retards   the  rate  of  oxidation.     At   the 
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tfmperature,  and  carlK)n  dioxide  tensions  of  tlie  body,  the  curves  re- 
presenting the  rate  of  reduction  by  a  neutral  gus  (hydrogen)  and  of 
oxidation  are  symmetrical  with  those  produced  by  a  mixture  equivalent 
to  alveolar  air.  If  the  amount  of  oxygen  in  this  mixture  is  halved, 
the  rate  of  oxidation  is  halved  also.  W.  D.  H. 

The  Blectrometrio  Method  for  Measuring  the  Reaction  of  the 
Blood  at  Body  Temperature.  Karl  Albert  Uasselualcii  and  Chr. 
LuNDSGAARU  {liiodieiH.  ZetUch.,  1912,  38,  77 — 91). — In  the  investiga- 
tions, Hasselbalch's  apparatus  (Abstr.,  1911,  ii,  182)  was  employed. 
The  hydrogen-ion  concentration  at  38"5  under  a  carbon  dioxide  tension 
of  40  mg.  mercury  was  0*44  x  10"^.  The  variations  of  the  hydrogen-ion 
concentration  due  to  the  respiratory  changes  of  carbon  dioxide  tension 
are  measurable  quantities.  The  results  indicate  the  presence  of 
"buffer"  subatnnceH  in  the  blood  to  prevent  large  changes  in  the 
hydrogen-ion  concentration,  a  fiict  which  was  a8certaine<l  by  measuring 
the  variations  of  this  constant  under  different  carbon  dioxide  tensions 
with  different  .'Solutions,  such  as  the  Sbrensen's  phosphate  mixtures. 
The  importance  of  the  slightly  alkaline  reaction  of  the  blood  in 
regulating  the  variations  of  the  hydrogen  ion  concentration  was 
demonstrated  by  measuring  changes  when  the  blood  was  made  slightly 
acid.  The  concentration  of  the  whole  blood  is  greater  than  that 
of  serum,  and  less  than  that  of  the  corpusclee  under  the  same  carbon 
dioxide  tension.  Itis  suggested  that  for  clinical  purposes,  the  hydrogen-ion 
concentration  of  the  blood  should  be  measured  under  the  mean  carbon 
dioxide  tension  of  the  alveolar  air.  S.  13.  8. 

The    Nitrogen    and    Sulphur    Content    of    Human    Blood. 
Kenji    Kojo    (Zeitsch.   physiol.    Cfievi.,    1912,    76,    170— 172).— Two 
specimens   of    blood    were    obtained    from     women     suffering    from 
uterine  operations.      In    both  the  percentage  of    nitrogen   was   3'8 
that  of  sulphur  was  0*19  in  one  case,  and  0*21  in  the  second. 

W.  D.  H. 


J 


Physiology  of  Blood  Sugar.  IV.  The  Carbohydrates  of 
Red  Corpuscles.  K.  Frank  and  A.  Bretschn eider  {Zeitsch.  physiol. 
Chem.,  1912,  76,  226—233,  Compare  Abstr.,  1911,  ii,  301,  409).— 
Washed  blood  corpuscles  yield  no  dextrose,  because  the  dextro.«e  is 
removed  by  the  process  of  washing.  The  fresh  red  corpuscles  of  man, 
dog,  cat,  and  rabbit  all  contain  dextrose  in  considerable  amount. 
There  is  also  present  in  both  plasma  and  corpuscles  a  complex  carbo- 
hydrate of  uncertain  nature  ;  it  is  not  fermentable  with  yeaht,  but  after 
boiling  it  with  dilute  acid,  a  fermentable  sugar  is  obtained  from  it. 

W.  D.  H. 

The  Distribution  of  Reducing  Substances  in  Blood.  Ivar 
Bang  {Bioc/tem.  Zeitsch.,  1912,  38,  166 — 167). — In  view  of  the  recent 
controversies  as  to  the  distribution  of  sugars  in  blood,  the  author 
insists  on  the  fact  that  the  presence  of  dextrose  or  other  sugarsin  the 
corpuscles  has  not  yet  been  positively  demonstrated.  S.  E|  S. 
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Action  of  Salts  on  the  Coagulation  of  the  Blood.  C.  Gessakd 
{Comjit.  rend.,  1911,  153,  1241— 1243).— The  fact  that  blood  from 
which  calcium  has  been  removed  by  the  addition  of  an  oxalate  is  no 
longer  coag.ulable  has  been  thought  to  be  due  to  an  inhibitory  action 
of  the  excess  of  soluble  oxalate.  On  the  other  hand,  it  has  been 
supposed  that  calcium  is  essential  to  the  coagulation  of  blood.  In  the 
author's  opinion,  the  former  view  is  the  more  correct,  and  experiments 
are  described  which  support  this  contention.  W.  O.  W. 

The  Individual  Differences  of  the  Blood  Corpuscles.  Ludwig 
DiENES  [BiocJiem.  Zeitsch.,  1912,  38,  159 — '160). — A  reply  to  a 
criticism  of  RusznyAk  (Abstr.,  191 1,  ii,  1108).  S.  B.  S. 

Substances  which  Constrict  and  Dilate  the  Blood-vessels 
of  the  Frog.  S.  Samrlson  {Arch.  exp.  Path.  Pharm.,  1911,  ^, 
347 — 351). — The  method  of  Laewen  and  Trendelenburg  was  employed. 
Choline  was  found  to  act  as  a  vaso-constrictor,  and  it  is  thus  considered 
not  to  be  an  antagonist  of  adrenaline.  Substances  of  the  digitalin 
group  act  in  the  same  way,  except  strophanthin,  which  causes  vaso- 
dilatation. Bile  acts  as  a  vaso-dilator,  but  a  second  dose  causes 
constriction  ;  the  second  effect  is  attributed  to  some  intermediate 
substance  formed  from  the  bile  salts.  W.  D.  H. 

The  Influence  of  Diuretics  of  the  Purine  Series  on  the 
Permeability  of  the  Blood-vessels.  Felix  Gaisbock  {Arch.  exp. 
Path.  Pharm.,  1911,  QQ,  387 — 397). — The  same  alteration  in  the  water 
and  sodium  chloride  concentration  of  the  blood  is  produced  by  diuretics 
of  the  purine  group  as  is  produced  by  simple  bleeding.  This  holds  for 
normal  animals,  and  for  those  from  which  the  kidneys  have  been 
removed.  It  is  independent  of  the  previous  state  of  chlorine  nutrition. 
This  gives  no  support  to  the  view  that  purine  derivatives  increase  the 
permeability  of  the  blood-vessels.  W.  D.  H. 

Total  Energy  Exchanges  of  Intact  Cold-blooded  Animals  at 
Rest.  Archibald  V.  Hill  {J.  Physiol.,  1911,  43,  379— 394).— The 
rate  of  heat  production  for  frogs,  snakes,  and  newts  measured  in  the 
author's  micro-calorimeter  is  about  0*5  calorie  per  hour  at  20°,  either 
in  oxygen  or  air.  A  rise  of  10°  in  frog  and  snake  increases  this  rate 
two  or  three  times.  If  the  rate  is  calculated  for  37°,  it  would  be 
much  the  same  as  in  man  and  in  other  large  warm-blooded  animals, 
but  less  than  in  small  warm-blooded  animals.  In  the  newt,  a  rise  of  10° 
only  increases  the  rate  1*5  times  ;  this  may  be  due  to  a  rudimentary 
form  of  heat-regulation.  Fasting  produces  a  decline  in  the  rate  to  a 
constant  value.  '      "W.  D.  H. 

Enzyme  of  Saliva  which  Decomposes  Di-  and  Tri-peptides. 
Arthur  H.  Koelker  {Zeitsch.  physiol.  Ghem.,  1911,  76,  27 — 36). — 
Experiments  on  the  hydrolysis  of  alanyl-glycine  by  saliva  from  nine 
different  sources  gave  positive  results  in  every  case.  The  saliva  was 
sometimes  slightly  acid  or  slightly  alkaline,  and  sometimes  neutral. 
Further  experiments  with  c^alanyl-d-glycine,  glycjl-^tyrosiue,  racemic 
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Waeyl'fljeiB**  aoJ  raoMnie  gtreyl-Aksiat  •bowvd    Ihai    all    Umm* 
miIm^iicw,  •xevpi  %hm  Uat.  an*  hvtfrotvatd. 

The  trtpr|>ti«l«.  /  Iruryl  .  !i«,  yklds  MmmIim  and  glN<  >  I 

rf-aUnin«.     In  ihw  cam.  l.^*.  ;»*<-,   <»«•  Mlioo  of  nliva  ia  idauttuki 
with  UmU  of  tU  n9^n  tttm  dcga*  intortfaaa,  N.  H.  J.  M. 


Tta«  DistriboUon  of  ■umno*  In  tb«  Stomach  aad  Iot«rtlnao 
ofFiah.    0*w.  VouMAMTt  {Bmtktm,  ImltA,  \9\t,9B,  l\i-\2^ 
Tba  foUovtog  tUh  war*  wmd  ••  asMwIa  of  axpariaaoi :  Se^^ 
minimi,  Seylttum  csmmJ^  Bw  ad|pa|  Canftr  twlfai'to.    Tb«  attsyuf 
«af«  aiUaeUMl  fro«  vwioaa  parte    of  %hm  mneoaa    bj  ■mwi   of 
Hailwugw'a  »|ptr  agar  gahtia  ojltodara.     Tba  pofain,  ptyrinogar. 
afcd  ebyaMain  dUirtMUMi  ia  Iba  alonMnib  varM  in  tba  <!iff«ri%t.' 
varialiaa  of  flab,  bat  tba  kigit  qaaatitiaa  wtra  alwajt 
tboM  parte  of  tba  rtnaiaab  wbara  tba  food  raaM^na  loagaal.  Am/i<'ijv<' 
fwite  aad  iavorlaaa  vara  aavar  foaad  ia  tba  aloMMba.    Tba  li|«ix 


dbrtribotioa  variad  ia  tba  dtffaraot  fl^  tataatigalail    liapiia 

da  tba  N 


ia  qaaatiij  in  tba  pntenga  from  tba  daodaaaa  towarda  tba  rtataai. 

a  B.  s. 

Ttaa  Baeiatloo  of  Oaatrto  and  Paneraatlo   Joloa.    BvAirrs 
AaaaBMioa  {MmU.  K,   f^bmA.   ^iidgiiif.,  a  Ha   1,  I— M).— Tb« 
antbor  diaeoana  tba  rMalU  obtainad  br  Kbigiaa,  Lobaaoff.  LAnnqviat, 
and  Loadoa  oa  tba  iataaaaa  of   vanoaa  luodMofft  oa  tba  rate  of 
digaaiioo,  aad  tba  rataa  of  aaoralioa  of   tba  joieaa  aad  tbair  coni 
poritioaa,  ia  axpariaMate  oa  dofi^  BMiat  of  abieb  wara  earriad  out  liy 
tba  taebniqua  of   Fawloff.     T^  awia  ooaeiaaioa  drawn   from  th« 
variooa  ratolte  in  thai  tba  aMaa  aiMaat  of  faatrio  aavalioa  w 
a  givaa  tioM  (whicb  ia  laaa  tbui  tbat  of  tba  digMtloa  Usk 
woportioaal  te  tba  aqaara^oot  of  tba  aaMwat  of  foodataf.    ▲  aimiUr 
law  applite  to  tba  rahlioiMbip  batwa«i  tba  n*"*— *^  ol  paaoiaatla  joice 
aosfvlad  aad  tba  aaMmnt  of  aeid  Tifi4rg  tba  laiifatioa,     PlMMpboiAr 
botao,  aad  aeatie  aoida  in  tbia  eaaa  bava  a  aMira  powarfol  affaot  tbai 
bydroeblorio  aeid.    Siaiilar  ooadaaioaa  eaa  ba  drawn  aa  to  tba  la« 
gofaraing    tba    waliua    of    bUa  fiaai   tba    limitad    aoabar    oi 
axpariaaate  oa  raaord.  S.  B.  8. 

The  Biological  Importaooa  and  Mataboliam  of  Protoiof* 
V.  The  MetaboUam  of  Yoaog  Doga  Fed  on  Meat«  and  tho 
Prodocta  of  tha  Artificial  Oigaatioo  of  Meat.  GitsErrB 
BoaUA  {ZmiMtk.  BioL,  1911,  fi7,  365— 396).— Tba  azparimaate 
laeotdad  eonfirm  tba  praviona  woric  of  otbera  that  tba  olaaTaga 
ptadaeto  obtainad  by  digaating  meat  ara  of  aqoal  matabolic  raloe  to 
tba  Boat  itaalf.  The  former,  indaad,  ara  mora  raadilj  abaorbad ;  tba 
nriaa  ondar  thaaa  conditioDs  oontaina  a  raUttveljr  Urge  amoant  of 
nitragaa  in  tba  form  of  ammonia  and  amino-acida.  Tbia  wilitetfwi 
agaiaat  tba  Tiaw  held  bj  aoaia  olaatraia  tbat  ajrntbada  of  protaio 
froaa  ito  daavaga  prodocte  ooeors  in  the  wall  of  the  inteatina. 

W.  D.  H. 

Protein    Abeorption.     III.    Orro  Ck>HHHKiM    {Zmtseh.  phytio 
Chtm.,  1912,  7e,  293— 397).— Expcrimente  on  fiabaa  ara  daacribed  in 
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which  the  absorption  of  tyrosine,  alanine,  sodium  aspartate,  and 
glutamic  acid  was  studied.  It  was  found  in  all  cases  that  a  partial 
splitting  off  of  ammonia  took  place,  and  it  is  considered  probable  that 
this  also  occurs  in  the  absorption  of  customary  diets.  Experiments 
on  higher  animals  are  contemplated.  W.  D.  H. 

The  Ovarian  Factor  Concerned  in  the  Recurrence  of 
CEstrus.  F.  H.  A.  Marshall  (Proc.  Physiol.  Soc,  Idll,  xxi — xxii ; 
./.  I'hysiol.,  43). — In  the  do^',  the  interstitial  cells  in  the  ovary  appear 
to  be  the  souice  of  the  internal  secretion  formed  during  " heat,"  and 
not  the  corpora  lutea.  W.  D.  H. 

The  Reduction  Ferments.  The  Presence  of  a  Co-ferment  of 
Perhydridase  in  Animal  Tissues.  Alexis  Bach  {Biochem.  Zeitsch., 
iur2,  38,  154 — 158). — Animal  tissues  contain  a  co-ferment,  capable  of 
accelerating  the  reduction  of  nitrates  by  milk,  which  is  stable  on 
heating,  is  not  precipitated  by  alcohol,  is  easily  dialysable,  and  not 
destroyed  when  a  stream  of  air  is  led  through  the  solution.  The 
liver  is  richest  in  the  co-ferment,  and  then  follow  the  other  organs  in 
the  followini;  order  :  kidneys,  spleen,  brain,  and  lungs.  It  is  suggested 
that  the  co-ferment  may  be  an  alloxan-like  substance,  which  when  it 
acts  on  amino-acids  produces  therefrom  aldehydes,  with  scission  of 
ammonia  (Strecker's  reaction).  S.  B.  S.  « 

The  Chemistry  of  the  Cell  Granules.  The  Composition  of 
the  Eosinophile  Granules  of  the  Bone  Marrow  of  the  Horse. 
EuGEN  Petuy  (Biochem.  Zeitsch.,  1912,  38,  92— 112).— The  granules 
from  the  bone  marrow  were  prepared  by  washing  it  several  times  with 
water  containing  ether  and  centrifugalising,  then  treating  the  residue 
with  trypsin,  as  the  granules  resist  digestion  by  this  enzyme.  The 
product  thus  obtained  was  examined  chemically,  and  found  to  contain 
sulphur,  but  no  phosphorus,  and  to  behave  generally  as  a  protein.  In 
its  general  properties  it  appears  to  behave  like  elastin  and  horn. 
The  ash  contaius  relatively  large  quantities  of  iron.  The  iron  is  not, 
however,  bound  in  the  form  of  haematin,  but  appears  to  exist  in  a 
somewhat  labile  form,  and  can  be  detected  by  somewhat  prolonged 
action  of  ordinary  reagents  for  iron,  and  can  also  be  separated  from  a 
state  of  organic  combination  by  trypsin.  A  method  is  given  by 
means  of  which  iron-containing  granules  can  be  obtained  from  the 
blood.  A  description  is  given  of  the  microscopic  appearances  of  the 
granules,  and  the  conclusion  is  drawn  that  it  is  probable  that  these 
granules  play  an  important  part  in  the  iron  transport  in  the  body. 

S.  B.  S. 
1 

I  The  Duration  of  Contraction  of  Plain  Muscle.  Otto 
CoHNnEiM  and  J.  von  Uexkull  {Zeitsch.  physiol.  Chem.,  1912,  76, 
314 — 321). — The  prolonged  contraction  (tonus)  of  plain  muscle  was 
studied  in  various  invertebrate  animals  ;  it  is  accompanied  with  an 
increase  in  oxygen  consumption,  and  this  is  roughly  parallel  to  the 
amount  of  work  done.     Numerical  details  are  given.  W.  D.  H. 


lU    1H4  AHITEACTB  or  CHKMICAl     ivi        ^ 

Tb»   lolloMios  of  Oafcihwn  on  tb*   .^  'ir 

■goitattoo  bj  th>lr  Otinatint  Oarriot     y  ,  r'« 

ir^U«^  1911,  143.  4W— 453).— If  midam  u  adiM  tn  asMm  to 
a  pbyiiolockal  Mdio*  sohilioo,  Um  irriubiliij  of  mttwU  (froi;'- 
oDeanuriaM  Mrtoriot)  to  Um  conHaat  earrvni  U  inammA. 

W.  n.  II. 


TIm  Piwgi  of  Ooloatrum  Into  ICUk,  Bq^tofakUy  In  BaUUon 
to  Nitro8i«xnM  SabctaooM  (Oow,  8b««p,  Mat*).    &r.   Kxukl 
ftod  A.  DcmraHAMi  (1mIm4w  pk^rid.  CAm.,  1913,701  148-K- 
Tb*  propartkt  of  eubwU— i  Mid  it*  puMMg*  into  milk  ar*  »!»•• 
HUB*  ia  eowB  wbiab  oro  priadjpMm  or  moltipoiu.   In  tbo  diatuw  of  cuwn 
koovn  M  nilk  htwr,  Um  aiik  omj  mMin  in  iko  eolotlfd  slAto  for  « 

tko  floloainil  |iimiwtlM  or*  noi  m  .trkil.    Tko  wilaitiia  • 
■uwo  io  riakir  is  CMoioofvn  iboa  tb*  milk.    Tbo  aolditjr 

UUTM  ■nil— !■*  eoloitnim  ki  hifb.    Tbo   cbongo   in    nddity   • 

iiaoHoMoadj  witk  Uw  flbnnfo  in  iho  protoitt.  W.  D.  H. 

Moohantem  of  Milk  Docitiloo.    Kmmni  IUokhisik  {Qtmrtm 

J.  «^  rkmitl,  1911,  4^  S0S>.S30).—Tko  MefoUoo  of  milk  i«  b«| 
nodtr  tbo  diroci  infloMMO  of  Um  oocww  tptom ;  n«iUMr  Mrtioo  ooi] 
■UankUoo  of  Um  iMrvto  mpidTiBf  tko  mamwry  flood  kfi-  -"r 
oVmA  oq  ib«  — etoUoB.     Pfloeorpino  wbieb  ttlmnUtM,  and  at 
wbick  inhibHa,  pocialofi  imiw»  miliofi  bor*  no  offtel  on  tbo  wcron 
Mwnto  whUk 


of  milk.    Tko  nfinto  vbiab  coow  •mMij  of  tbo  flaad,  or  Um  r»v«M-> 
rtoek  H  b^  tbo  bb»d  atrtoai.  Tbo  followfnf  orgoaa  prodoM  borr; 
wbidi    •itmuUto    tb«    ftond    to   oetiTiiy :    ^toitory    bodjr,   • 
lotOQM,  piaaol    bodj,  ia^otiag    vtonM,  mm  tbo   Inototing   ^itind 
itMlf ;  of  tbtM,  Um  oitoiUry  (pootorkir  loU)  in  tbo  Moot  i^.x^.  >r  .1 
Kxtmeta  of  tbo  bird  «  pitoitarj  alao  contain  tbo  gnlaotn^ 
itanoai    Hormooaa  wbidi  inbibit  tbo  mammary  aaeraUoo  or. 
by  tbo  fcatoi  and  tbo  pbconto.  V 

Tbo  Iron  Oontent  of  Cow's  Milk.     F.  Edbutsiii  and  P.  v. 
Okwsa  (Bittiktm.  MUoL,  1913.88, 14 — 33).— Tbo  iron  waa  aatir    * 
by  ▼ariooa  malbodai  isdoding  iho   recently  poUiabod  oolorii 
BMtbod  of  LsdM  sad  Friodoothsl  (Afaatr.,  191 1,  ii,  543).    Wbvti  thu 
milk  waa  oollaetod  dfaootly  into  guuo  vtaaalt,  tbo  iroo  ooatont  wkm 
found  to  rary  bataaaa  0*4  sad  0*7  mg.  of  iron  par  litra  (aTom. 
mf .).    Tbo  ftici  Umt  tbia  raanit  ia  tmsllor  tbsn  tbat  raoordod  by  • 
obMrrom  is  diM  to  tbo  moikod  in  which  the  milk  waa  eoUoct«d,  being 
kopi  entirely  out  of  coatset  with  metailie  vaoaeln.     NororiboloMi,  the 
qoantiiy  of  iron  in  eow'a  milk  ia  only  0B04bird  to  one-half  of  that  in 
bnman  milk.  8.  Bw  B. 

Inflaence  of  Salts  on  Uie  Action  of  Bonnot  on  Milk.     ^    ^ 
Staitlst  Karr  {Proe.  PkynU.  6'oe.,   I911,«xziT ;  J.  PkynU., 
Certain  aalta  (not  SMnUoned)  increaae  the  amoant  of  curd  obt^i 
from  s  giran  qoaaUty  of  milk  by  tbo  action  of  rennet.       W.  \). 

The  Psassgo  of  •  Drags  into  the  Sweat.     Hcbmamm  Tacrao 
(ilrt*.  €tp.  Paik.  Pkmrwi,,  1911,  86,  334— 546).— A  great  number  of 
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medicameiits  (iodine,  bromine,  boric  acid,  phenol,  salicylic  acid,  salol 
antipyrine,  methylene-blue)  are  excreted  in  the  sweat.  The  amount  is, 
however,  extremely  small ;  they  pass  into  other  secretions,  milk,  bile, 
etc.,  in  larger  quantity.  The  amount,  however,  may  be  sufficient  to 
cause  skin  eruptions  in  certain  cases.  W.  D.  H. 

Physico-chemical  Researches  on  Animal  Liquids.  VIII. 
Chemical  Reaction  of  Urine.  G.  Quagliariello  {Atii  H.  Acccid. 
Liacei,  1911,  [v],  20,  ii,  659 — 666). — The  author  has  estimated  the 
phosphoric  acid  by  titration,  and  measured  the  concentration  of  the 
hydrogen  ions  and  the  neutralising  power  in  the  case  of  a  number  of 
fresh  samples  of  urine  from  healthy  individuals.  The  concentration  of 
hydrogen  ions  was  determined  by  means  of  a  hydrogen  electrode, 
001^-hydrochloric  acid  being  the  second  solution,  and  a  solution  of 
potassium  chloride  being  used  to  connect  it  with  the  urine.  The 
quantities  of  alkali  and  of  acid  which  must  be  added  to  the  urine  to 
make  the  concentrations  of  the  hydrogen  ions  1  x  10~^  and  2  x  10~* 
respectively  are  called  the  potential  acidity  and  potential  alkalinity  of 
the  urine,  and  the  sum  of  the  two  is  the  neutralising  power.  The 
degree  of  acidity  found  varies  from  82*6  x  10"'^  to  2  x  10~^  gram- 
e<iuivalents  of  hydrogen  ions  per  litre.  The  ratio  of  the  potential 
acidity  to  the  potential  alkalinity  bears  a  relation  to  the  concentration 
of  the  hydrogen  ions.  The  neutralising  power  gives  an  approximate 
idea  of  the  concentration  of  the  phosphates,  and  if  the  amount  of 
phosphates  present  be  known,  the  ratio  between  the  neutralising 
power  of  the  urine  and  that  calculated  for  a  solution  of  phosphoric 
acid  of  the  same  concentration  as  in  the  urine  can  be  used  to  estimate 
the  net  concentration  of  the  other  acids  and  bases  in  the  urine.  The 
neutralising  power  of  urine  is  about  four  times  as  great  as  that  of  a 
solution  of  phosphates  of  the  same  concentration  as  in  the  urine.  It 
is  pointed  out  that  a  simple  titration  of  urine  is  absolutely  worthless 
for  the  purpose  of  obtaining  information  as  to  its  degree  of  acidity. 
On  the  other  hand,  if  the  urine  is  titrated  as  an  acid  against  phenol- 
phthalein  and  as  a  base  against  methyl-orange,  results  are  obtained 
which  may  be  taken  as  an  approximate  measure  of  the  relative 
concentrations  of  hydrogen  ions  in  different  urines.  R.  V.  S. 

The  Excretion  of  Ammonia  in  Human  Urine  by  the  Adminis- 
tration of  Urea  and  Sodium  Hydrogen  Carbonate.  N.  Janney 
{Zeilsch.  physiol.  Cli^m.,  1912,  76,  99 — 135). — The  ammonia  of  human 
uriiic  has  only  one  function,  namely,  to  neutralise  acid  substances.  If 
by  the  administration  of  sodium  hydrogen  carbonate  this  is  super- 
fluous, the  urinary  ammonia  vanishes  almost  completely.  A  conversion 
of  urea  into  ammonia  never  occurs  in  the  human  body  normally. 
Fifteen  grams  of  sodium  hydrogen  carbonate  in  an  adult  on  a  mixed 
diet  reduces  urinary  acidity  to  nil,  and  lessens  the  ammonia  to  one- 
third.  Urea  given  by  the  mouth  causes  increased  protein  catabolism, 
or  the  washing  out  of  nitrogen  from  the  body.  In  acute  catarrhal 
j  lundice,  true  acidosis  accompanied  by  an  increase  of  acid  substances  in 
the  urine  occurs.  W.  D.  H. 


iL  IHO  Arnnucm  or  cbimioal  rknauL 

The  8xof«tlon  of  Quinine  hy  the  Dog.  and  a  New  Mi^thod  r< 
the  BrtlmalioD  of  this  Alkaloid.    U.  Gn-        "  ..dUM.  /' 
Uli,a8»  lei— 163>— A  clAim  for  priority  ^nl  io  < 

ff  alto  aad  — Ikodt  JwcnbaJ  bj  KaU(Ab»tr  ,  ll»ll,  u,  1019). 

S.  1{  > 

OarUln  Ooiowtfons  in  a  Oyst  of  the  If ammarj  OUnd  i  n  > 
Borae.    AftTUUk  KenivsmT  and   Waltiikr  (JMiMMsa  (Jhiif 

C'Aan.,  1913,  70^  3-i3~339).~TlM  roucroiionit  fXAiaiMd  eoi.w 

MtvMUfM:    vatrr,  60;    |«t>Uin,   4  5;    Ut,   137;  olMl«»ietol.    1< 
UdUia.  0*7,  mad  *»li,  17.     QMMia  «m  ahMui,  and  ih»  Ui  |wv  • 
Bol  idMttteal  with  Ui«  milk  fai  or  ibt  body  U%  of  Um  hor- 
■oitwhai  raiMililtt  ook»tr»l  fat  la  bMog  iatanaediale  U- 

The   Obamloal    Nature   of    the    Bnbetaoco   whloh   Cur 
PolTneantia  In   Birda  Indooed  hj  a  Diet  of  Polished   ' 
(.'AtiMiB    KtHK  (J.  nu.iaJ     1911.  43,  393— 400).— PoljDoari' 
birdii  on  a  dioi  of  po!  ••  Im  doe  to  tbo  Uck  of  a  rabataace 

ia  prMoel  ia  the  |ioli»iiing«  m  aiinate  amounl,  probably  not  mor< 
0*1  gnuB  par  kfla  oi  riea.    Tbe  aabalaaee  ia  oaaaUoo  ia  an  m 
bear,  whieh  ia  coaipMely  practpitatad  by  pboa|MiolttB§aUe  aeid, 
bttnite,  and  bariaa  hydroxide.     li  ia  partly  praeipitated  by  mr 
ehlorida  ia  aleobolio  aolatioa  ia  the  ptannna  of  eheUne,  n 
pfedpiUtrd  by  pUtiaaa  eblorida  fai  alooholio  aoletloo.     1 
eryvtalliae  nitrate  roalalaiBf  C  654S,  II  5  20,  N  7M%  -, 

Qgnno  moat  be  rafanlad  aa  preriainiMil  until  a  larger  yield  U  ...--. 

Ilie  earative  doaa  for  pigaoaa  ia  mrj  aaMlL  W.  D.  II. 

Tbe  Infloence    of   IntraTonooa   Injeotiona   of  Panoreati 
Bstmoft  oo  Panoreatlo  Dlahetea.    Kaaair  Ltmaji  Soorr  {Amtt 
J.  /'Ayatef.,  19IS,  20,  306— 310).— latrareeooa  injaetion  of  pabcn-at 
extract  in  dopancraatiard  dog*  diminiahea  tbe  glyooauria  tenipbi 
Wbaiber  ibta  ia  doe  to  tb«  internal  aeerttion  of  ibe  gland  or  to 
of  body  teaprratura  whieb  oocora  ia  not  yat  dafinitely  aattiad.  (  • 
•xperioMata  with  rxtrada  of  otbar  organe  art  ia  |aogiaai. 

w.  ;■  II 

Metaboliam  in  Bxperimental  Salt  Fever.     Htaiuiiii  Furvy 
and  R  OaarB  {AftA.  •xp.  FmUk.  Pham^  1911,67,  36— 71).— Aft 
injaetifm  of  rabbita  with  isotonic  aolationa  of  stjdiam  eblonde, 
adrenalina,  and  Ringer's  solution,  ferer  seta  in,  with  riae  of  tan 
tare  and  increase  of  proteta  oataboliam,  and  in  this  and    in  i'w. . 
waya  the  ferar  produecd  raaanblai  that  doe  to  infeetion. 

W    ''    '' 

loiecuve    ineiDceznoglobinsenua.      Arthur    E.    Botcqi 
I/ifgiam,   1911,    11,   443 — 472).— In   rats,  infection   with    Oar 
becillns  eanaaa  matbseoioglobinsmia,  and   someiimaa  ansNaia. 
aaaie  atrsine  do  not  caoae  thia  affect  in  rabbits,  mice,  or  guinea  i»^ 

W.  I>.  H. 
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The  Excretion  of  Creatine  and  Creatinine  Under  Pathological 
Conditions.  Hernhard  Yas  {Biochem.  Zeitsch.,  1912,  38,  65 — 76). 
— In  the  two  cases  of  leucasmia  investigated,  no  direct  relationships 
between  the  excretion  of  creatinine  and  the  purine  bases  could  be 
ascertained ;  there  was,  however,  a  certain  parallelism  between  the 
excretion  of  creatinine  and  the  total  nitrogen.  No  rise  in  the  creatinine 
value  could  be  ascertained  after  treatment  by  light.  In  a  case  of 
muscular  atrophy  (where  a  limb  was  kept  in  plaster  after  operative 
treatment),  creatine  could  be  detected  in  the  urine  as  a  consequence  of 
muscular  atrophy.  S.  B.  S. 

The  Serum  Reactions  (Complement  Fixation)  of  the  Meningo- 
coccus and  the  Gonococcus.  J.  A.  Arkwrigiit  {J.  Hygiene,  1911, 
11,  515 — 530). — Gonococcus  serum  and  extracts  are  on  the  whole 
more  potent  than  similar  preparations  from  meningococci  as  regards 
complement-fixation,  but  no  satisfactory  distinction  between  the  two 
can  be  demonstrated.  W.  D.  H. 

The  Physiological  Influence  of  Ozone.  Leonard  E.  Hill 
and  Martin  Flack  {Proc.  Roy.  Soc,  1911,  B,  84,  404— 415).— Ozone, 
although  a  deodoriser,  masks  rather  than  destroys  smells.  A  concen- 
tration of  one  part  in  a  million  irritates  the  respiratory  tract ;  exposure 
for  two  hours  to  a  concentration  of  15  to  20  per  million  is  not  without 
risk  to  life.  In  concentration  even  less  than  one  per  n)illion,  it  reduces 
respiratory  metabolism,  and  rapidly  causes  a  fall  of  body  temperature. 
Its  beneficial  effect,  as  popularly  believed  in,  is  a  myth.  The  irritation 
of  the  olfactory  nerves  may  relieve  the  monotony  of  close  air,  and  in 
concentrations  of  more  than  1  per  million  for  brief  periods  may  be 
of  therapeutic  value  by  acting  in  appropriate  cases  as  a  sort  of  **  blister" 
to  the  respiratory  tract.  W.  D.  H. 

Persistent  Radioactivity  of  the  Organism  under  the 
Influence  of  Injections  of  Insoluble  Radium  Salts.  Radium 
Serotherapy.  H.  Dominici,  G.  Petit,  and  A.  Jaboin  ((Jompt.  ren<L, 
1912,  154,  1509 — 1511). — One  mg.  of  radium  sulphate  was  injected 
into  the  venous  system  of  an  old  horse.  For  a  short  time  after  injection, 
the  elimination  of  radium  from  the  organism  was  rapid,  but  afterwards 
became  very  slow.  After  a  year  the  blood  was  still  radioactive. 
Increase  in  weight  was  produced  after  a  second  injection,  and  the 
number  of  red  blood-corpuscles  was  doubled.  Preliminary  experiments 
appear  to  show  that  the  blood  serum  of  animals  treated  in  this  way 
is  effective  in  alternating  or  arresting  pathogenic  processes  of  infectious 
origin  in  man  and  animals,  and  that  it  tends  to  raise  the  resistance  to 
infection.  W.  O.  W. 

The  Influence  of  Sulphur  and  Thiocarbamide  on  the 
Excretion  of  Phenol.  Kenji  Kojo  {Zeitsch.  phyaiol.  Chem.,  1912, 
76,  159 — 169). — The  administration  of  finely  divided  sulphur  and  thio- 
f-arbamide  raises,  especially  on  the  second  day,  the  total  sulphur,  the 
ethereal  sulphates,  and  the  phenol  of  the  urine.  This  is  probably  due, 
not  to  increased  formation  of  phenol,  but  because  less  is  oxidised  in  the 
body,  as  it  combines  with  sulphuric  acid  and  is  excreted.     W.  D.  H. 


ii.  188  ABmucTs  or  cbhiical  FAPnta. 

TIm  Action  of  IdUutmioim  Ii^Mitlons  of  OoaotBlmlwl 
BoluUon*  ofSalt  ADdBogar.  Faami  P.  Ukduuill  (dnkm^  Puik 
tkmnm,,  1911.  00^  407— 406V— I^Uakd  againjit  WU«ok(H  who  1m»« 
mmdm  owiata  Mitlftkta  in  hit  nfuMei  to  Um  work  of  (Im  prtaw'' 
aothor  io  rtlatioB  to  Um  g iTooMm  ftodwJ  by  Mdi  solaUon. 

W.  I»    !I 

TIm  Dtgr—  of  Aoldity  of  MonAtomlo  Aloohoto.     Uibiiak 

POaNni  (JMlidL    BUL,    \%\%  VI,  465— 4»4)i— In  tU  ImmdoI* 

Mriw  of  aIooImIs  •Urting  witk  bmUjI  alcohol,  tho  oipilUry  acUv 
iho  iadividaal  ■■ibir*  alMMb  Meardiof  lo  TrMibo  in  Um  i« 
1:3:6*.  .  .  .(Abrtr..l906,is,lS).    AiihifarphaniMicolBglwJtt 
oo  pUaiiMlli,  wood  ooipiiioki^  and  Maofehb  off*  iaortMO  io  U. 
tMM    OMftMr,   U   moM*   Ihftt    in    Umm  como  ibo  aolioa  it  tk* 
dtptadMiioo  tlM  ttpoidt  ptoMol  in  tho  oolU.  Thoir  nareolio  Miion,  bo» 
•vtr,  tootad  oo  TAikMM  •qaalio  aniaaU,  b  in  Iho  fohfion  1:4:4*.     . 
Thia  is  mnUld  to  tho  inenoMd  lipoid  oootont  in  iho  OMtfml  im 


nraUm  oi  Mnk.  aniniali^  aad  thooo  olitoi  ■ilJiMii  thwrfoio  anppor; 
luyarOvorioo 


IhMry  of  MNOib.  W.  b.  II. 

Inflnonoo  of  TrimothjUmiiio  Hjdroohloride  on  NuiriUv< 
Bsohanyoo.  Ai4DLaiiinui  Dhomdi,  P.  Kaoiiin,  and  K.  Mooo  (C'om;>/ 
f«Mf.,tl»ll,  lfla»   1636—1641.     Oo«paf«  AbaU.,   1606,  ii.  674).- 
lajaoiioo  of  iriaMlhjIuBiao  hTdraohkrido  diainiahaa  iho  aMcoiion « 
bilvogoD  with  MOO  aod  goiiioo  |rf§iOod  lowoto  tho  roapiratory  qootin. 
lo  tha  oaM  of  moo  auloriof  fiooi  obaaiij  who  w»ra  givoo  d<> 

0-06  gnuo  of  tho  hvdroehlondo  Ihroo  tioMa  a  daj  dunog  ooo  U> 

Mootha*  lo«a  of  waight  to  tho  asloot  of  I'd — 6  kikig nuna  waa  obtatfod 
Tho  aothor  eonridow  that  tri»athjhiaiiM  tnanoaoa  tho  aaMWit  iiiMl 
aelivitj  of  intWMU  Mantkiis  ood  it  tho  oaMoof  tho  phTaiolo^i.ul 
aotiooofehoUao.  W.  O.  W. 

Ftematloii  of  Ifothjl  Propyl  Kotono  ttom  a  Btbylbutjrrif 
Aflid  tn  the  ^**"*^'  Organiam.    Ldoa  Bi.um  aod  Max  Korrn 
(Ar..  191 1.  44.  3576— 3578).— Tho  aahoataaooua  tojoetaoa  of  aqoaou 
aodioiu  •  athylbotjirralo  ioto  doga  oaoaaa  tha  apfiaaranf  in  tho  un'n. 
not  of  aealoaa  aabatanoaa  (Blnoi  and  fiaor,  Abatr..  1907,  ii, 
Kmbdon  and  Wirth,  Abatr.,  1910,  ii,  769),  hot  of  aioihyl   | 
kotoao  <idoeti6od  aa  tho  ^nitrophaoylbydraaoiia).      Without 
it  ia  ptodocad  from  tho  primariiy-fonaad  othylaoatoaoatk 
fonaataon  of  which  ta  rogardad  aa  a  atrong  aapport  of  tho  thi- 
oxidation,  in  tho  aaiaud  organiam,  of   fatty  addi  at  the 


Tho  Fate  of  the  Stereoiaomeridee  of  Lactic  Acid  is  the 
Organiam  of  the  Normal  Babbit.  Jakob  pAasAO  {Bioektm.  Z^iU'-h  , 
1912,  88;  53— 64).— Tho  optaealiy  aetira  iaonoridoa  of  lactic  Mud 
bahaT*  diifareotly  in  Um  organiam  of  tho  nonnal  rabbit,  fur  wberaas 
tho  doKtrorolatory  iaonMtida  ia  non-tozic  and  is  alsooat  entiroly  bum'. 
in  tho  orgaaisas,  tho  iTo-iooaisrida  ia  toxic,  and  is  for  tho  nuiat  [lar  t 
aacratod   nnehaagod  in  tho  urine.    The   raoomic    form  ia  attaclced 
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insymmetrically,  and  an  excess  of  the  Isevo-acid  is  excreted  ;  in  this 
ase,  however,  considerably  more  of  the  Isevo-acid  is  burnt  up  in  the 
rganism  than  is  the  case  if  this  acid  be  administex'ed  by  itself.  The 
,uthor  gives  full  details  as  to  the  method  of  isolating  the  various  acids 
n  the  form  of  their  zinc  salts.  S.  B.  S. 

The  Effect  of  Adrenaline  on  the  Intestine.  R.  G.  Hoskins 
Amer.  J.  Physiol.,  1912,  29,  363 — 366), — In  high  dilution,  adrenaline 
nhibits  peristalsis  in  isolated  segments  of  rabbit's  intestine.  In  still 
ligher  dilutions,  these  movements  are  increased.  This  difference 
luUitits  attempts  to  estimate  adrenaline  by  its  effect  on  intestinal 
nuscle.  W.  D   H. 

The  Action  of  Pilocarpine  on  the  Heart.  Felix  Gaisbock 
Arch.  exp.  Pat/i.  Pluirm.,  1911,  66,398 — 406). —  From  experiments  on 
"rogs  and  cats,  the  conclusion  is  drawn  thab  pilocarpine  slows  the 
leart  by  acting  on  a  peripheral  mechanism,  for  slowing  is  produced  after 
ihe  preganglionic  fibres  of  the  vagus  are  completely  thrown  out  of 
iction  by  nicotine.  With  certain  doses  of  the  drug,  the  result  of 
iragus  stimulation  (either  of  the  nerve  trunk,  or  of  the  sinus)  or  of 
iction  of  muscarine  is  lessened  or  abolished.  W.  D.  H. 

Effects  of  Certain  Pituitary  Extracts.  H.  Claude  and  A. 
Baudouin  (Compt.  rend.,  1912,  154,  1513 — 1515). — The  lipoid-free 
pituitary  glands  of  oxen  were  extracted  with  water,  and  the  extract 
treated  with  alcohol.  The  precipitate  suspended  in  physiological  salt 
solution  partly  dissolved,  giving  an  active  extract  *S',  The  alcoholic 
filtrate  gave  an  extract  T.  Injections  were  carried  out  on  men,  and 
the  re&ults  found  to  vary  considerably  according  to  the  condition  of 
the  patient's  glandular  system.  In  general,  extract  aS^  lowered  the 
arterial  pressure,  whilst  extract  T  raised  it,  but  in  cases  of  glandular 
dystrophy  the  reverse  took  place.  In  norma  subjects,  slight  glyco- 
suria was  produced,  but  this  was  more  marked  in  Basidow's  disease, 
ovarian  insufficiency,  and  in  acromelagic,  pluriglandular  inadequacy. 
Extract  7'  produces  diuresis.  W.  0.  W. 

The  Influence  of  Benzene,  Toluene,  Xylene,  and  Light  and 
Heavy  "  Benzines "  on  the  Organism.  Karl  B.  Lehmann, 
Rudolf  Weissenbeeg,  Adolf  von  W  ojciechowski,  Luig,  and 
GuNDEKMANN  {Arch.  Hi/gieiie,  1911,  75,  1 — 119). — A  short  account 
of  the  various  products  employed  under  different  trade  designations 
is  given,  together  with  the  modes  of  preparation  and  chemical 
characteristics.  Detailed  accounts  are  given  also  of  the  cases  of 
poisoning  arising  from  the  trade  use  on  a  large  scale  of  the  different 
products,  and  the  conditions  under  which  cases  of  poisoning  are  likely 
to  occur,  together  with  the  results  of  personal  inspection  of  factories. 
These  investigations  supplement  a  series  of  detailed  laboratory 
investigations  on  the  toxic  effects  of  the  vapours  of  the  various 
substances  on  cats,  dogs,  and  human  beings,  and  the  effects  of  both 
chronic  and  acute  intoxication  were  investigated.  Lebmann  gives  in 
conclusion  the  precautions  which   should   be  taken  to  guard  against 
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pQJMNung  in  Um  t»chnioa|  fM||pU^|iB«<)V  of  Umh*  mabfUooM  on  a  Iat);- 


1^   iiMtl'  I'l  wftf*  Ummw   rap— >»dly   aoiplojfQd  t> 

of  •xp^rimvot  W9m  »tibauU«d  to  tho  acliga  of  air  "iMt^^J^'lg  k^Mf' 
qoaaytki  of  Um  vftpoar,  «Dd  tho  tioM  «M  Doltd  al  viddli  ibo  on** 


<^  vviow  •fMoMi  ti$tk.VhfK    TI#.a)|iiCjqMl9»ft  aoltA  ww<^  tl 
fdliog  ovar  of  Ite  »ob|oci,   liglit  nAreoiis,  and  k«avj  naroowia.     lu 

BfaHjT  all  •2i4<riiu0nU  tb«  r^MuIU  «rra  vary  raff^iAr-  it    twintf   iHiai^nitt' 

to  plot  th«  '  ptooM  afaia> 

varWnw  Ta|>t>...  -  ...  ..4i.  *«.»  ^w  w..w*^u  aiiaoai  r%u<».  .  v..  ,«^     ... 

tlia  cat*  emplojrvd  sbowad  idi<Mirii<-rmci««,  in  thai  thay  war*  miaoc] 

to    ralatiTaly    umUI    iioaaa    of    banaaoa,      Tho    tmrnm  idioayncrKcicM 


agparooUy  oooor  ia  aa^  but  tbay  «pMi  amtm  ntl  wiftb  ia  tka  oaaa  of 
dof«.     BxparioMMiia  oo  chroiikl  i^iMjMbg  tdtb  da§a  wan  oaifiad  oti 
Two  aoiBtaia  could  iohala  air  nTlrirTl  abo«ft  0  m$.  of  iIm  vapoor  p» 
liira  6va  to  nioa  koon  daily  fur  2^  SO  daya  aritlioui  u^ariooa  aflaoi 
Otta  i>ii  ! i.<i  i.tli.T  hiiiil  •fii>wi<.t  iiktufUmua  of  poftMAioc  affeaff  iDb^Iii 
air  ira  far   tkraa  boura 

fObvii^iiT   I'll    viiv  (luru    %•>    iiiv    •i^im    .iaj.       Tbo  COaapOP  tCafOa  TMii-fci' 

art    oo^    aUfbtly    Mora    Uom    ibaa    tba    aora    raftaad    vanatir 
**  Biariaa"  ia  daaiJarfly  I—  tojdo  tbaa  binm  8.  B  s 


Th«  Tozio  Aetlott  of  TiTpala  and  iu  Oapoolty  to  DIgar 
LhrtiW  TiaaoM.     Lomno   Kiwmm  (^r«4.    mp.   Pmik.   /'A  - 
1911,  06^   36i— 38ii— Oa  wba^iaaapiii  iojaoiiou,   paaeraatit 
rapaialMa  af  iIm  paiMPMii  whfob  eoBtaia  aoliv 
mimm   •mi   basMnlMfaa*   foUowad    hj  nan 
of  tba  Itviag  ti»a«i   ItttMviaoMly  iajaetad.  it  kilU  i^bUt 
asaia  aad  prnanaiwd  baaMrtkaaaa,  aapae^ty  in  tba  langK. 

W.  D.  M 


Ob«iiii»try  of  Vegetable  Pbysiology  and  Agricultikre. 


AasimilaUon  of  Axamonia  aad  Nitrataa  by  Uia  Micr< 
orgaoiama  of  Soil*.    J.  VtMiu.  (r  .  1912,  i 

169  —  179). — WbiUt  tbe  pruduction  •      .  ammoot 

nitratea  takaa  pUct  in  liquid  cultunMt,  iv  waa  not  obaenrad  iii 
eran   in   preaapca  of    oaldum   carbooata,   which   iu   liquid   cu^^^ 
considerably  incraaaaa  fixation  of  ammonia. 

Tha  simultanaous  preaence  in  soiU  of  ammonium  halts  and  caleiui 
carbonaU'  may  raault  in  couniileiable  loasett  of  nitrogeu  from  niLrat* 
produced  froov  the  ammonium  »alt«. 

As  regards  deoitrific«tion  in  ftoiU  kept  in  flasks,  it  is  pointed  on 
that  the  conditions  of  aeration  are  very  abnormal.     Lhffanant  rasuiu 
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are  obtained  when  access  of  air  from  below  and  from  the  sides  of  the 
soil  is  made  possible.  N.  H.  J.  M. 

Variability  in  the  Gas-forming  Power  of  Intestinal  Bacteria^ 
N.  J.  Penfold  {J.  Hygiene,  1911,  11,  487 — 502). — The  gas-forming 
powers  of  organisms  of  the  coli  group  varies ;  the  power  may  be  lost  of 
forming  gas  from  sugars,  whilst  the  power  of  gas  formation  from 
alcohols  remains  ;  probably  two  enzymes  are  concerned.      W.  D.  H. 

The  Indole  Reaction  and  Allied  Phenomena.  Harald 
Seidelin  and  Frederick  0.  Lewis  {J.  Hygiene,  1911,  11,  503 — 514). 
— Curves  are  presented  of  the  amount  of  indole  (tested  by  Seidelin's 
method)  formed  by  several  strains  of  BitcteTrium  coli.  Tryptophan  does 
not  appear  to  be  always  an  intermediate  product.  In  some  cases  the 
colour  reaction  obtained  was  purple  instead  of  red ;  the  conditions 
under  which  the  blue  admixture  occurs  were  investigated,  but  its 
cause  is  not  yet  clear.  W.  D.  H. 

The  Chief  Phases  of  the  Lactic  Acid  Fermentation  and 
their  Practical  Significance.  Max  Grimm  (Cenir.  JJakt.  Par.,  1911, 
ii,  32,  65 — 70). — The  fermentation  induced  by  Bcccterium  lactis  acidi 
shows  four  sharply  differentiated  phases. 

Experiments  with  pure  cultures  of  this  organism  at  35°  showed 
that  during  the  first  four  and  a-half  hours  there  is  no  acid  produced, 
but  vigorous  growth  takes  place.  The  second  phase  then  begins,  and 
continues  for  about  twelve  hours.  It  is  characterised  by  a  gradual 
increase  in  the  rate  of  acid  production,  and  reaches  a  maximum  at  the- 
fourteenth  hour  from  the  time  of  inoculation.  This  is  followed  by  a 
period  of  decreasing  activity,  and  terminates  at  the  thirty-second  hour.. 
Although  individual  organisms  may  grow  slightly  after  this,  the  power 
of  producing  acid  is  lost,  and  the  organisms  degenerate. 

The  practical  significance  of  these  experiments  lies  in  the  fact  that 
such  organisms  must  be  transferred  to  fresh  media  at  the  end  of 
sixteen  hours  if  the  activity  of  the  cultures  is  to  be  maintained. 

H.  B.  H. 

The  Decomposition  of  Asparagine  by  Bacteria  in  Pre- 
sence of  Free  Oxygen.  I.  The  Course  of  the  Oxidation 
Processes.  Tor  Carlson  {Medd.  K.  Vetensk.  Nohelinst.,  2,  No.  10, 
1 — 32).— An  apparatus  is  described  for  measuring  the  oxygen  con- 
sumption under  constant  pressure  where  various  strains  of  bacteria 
are  allowed  to  grow  on  a  medium  which  contains  asparagine  as  the 
source  of  nitrogen.  The  results  in  the  various  experiments  are  plotted 
with  the  oxygen  consumption  as  ordinates  against  the  times  as 
abscissae,  and  the  results  obtained  are  analysed  by  Arrhenius.  After 
a  certain  time  there  is  a  bend  in  the  curve,  which  corresponds  with 
the  disappearance  of  the  nutrient  medium  through  consumption  by 
the  organism.  If  y  represents  the  oxygen  consumption,  this  after 
a  time  reaches  a  maximum,  y^  .  It  was  found  by  Arrhenius  that 
dyldt=ke''^i\y^  -yY,  which  on  integration  and  neglecting  certain 
terms  gives  : 
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nhmm  p^  yi  reyrmiit  Um  oxygMi  niwiw|iiinm  tki  initiirab  U,  I, 
iwptcUydy ;  n  wan  CooimI  to  to  S/S.  Tbit  •qoAlion  wm  fottiid  to 
bold  irood  in  nororml  cmm.  TIm  vaIim  f/S*S09«  (£)  wm  oalooUU^ 
in  Um  cms  of  Mvttml  •trmiMi  ol  baattria,  and  wm  found  to  rmry : 
A'k  10-<«6Ouid  Xx  10-<-16*:I.  Tko  mothod  of  dotormUikif  y« 
hy  intorpoktioa  to  dotovibod.  8.  &  8 


Protoin  Bjiitbtili  tn  Um  Loww  PlAotOL  KomTAmnii  A. 
PoRiBwnan  (JMUn.  JWtadL,  191S.  88*  1— IS). -TIm  oMlbod  of 
vxpariaool  wwitood  in  fiowiaf  Aapmfillms  ni^tr  in  aodin  oenlMning 


iIm  nooMMtr  ■inornl  mIIIi  tiMiihti  witb  oillMr  doxIroM^  inerinic, 
irio  noidit  nnd  vnnoiM  Miholnnoti^  mmIi  ••  nminoHMiUis 


iMUie  or  tnrtnrio 

ttiwn  dwivntiviit  nndoaHit  pvoltiMi  nnd  Miidtii  nt  nvran  of  ■teMoo. 
Tbo  ntio  of  enrbon  dkoddt  ovolvod  le  driod  mm  of  Atfmjtltm 
fonaod  «M  oaliMilid  wbon  Ibo  aoald  wm  growa  in  ibo  piOMiim 
of  tko  vmIom  mbilnaov,  boi  Ibo  oondiUoM  of  ogporiaoati  woro  in 
oibor  iMpMlo  iiadUr.  If  tbo  enrboo  dkuddo  orolrod  U  rtgnrdod  m  a 
mooMuro  of  tbo  tnorgy  wwMWpHoa  daring  growtb,  it  wm  found  tbai 
tbia  WM  KBolloal  wboo  ■wino  oflidt  woro  oaplojrod  m  tbo  aooroo  of 
oili'Ofon;  wtlb  ■■■onJiii  Mito,  nnd  o^wouUlj  witb  nitnlM,  tbo 
MMTf  J  oooMMotioa  dariif  groivlb  wm  mnrkod  Urgv.    Tbo  rtoolu 

InJniw  of  Oilntniii  on  Um  OofmlopoMai  and  Mlooral 
OompoilUoii  of  AapotgUhM  nigor.  (MUo.)  HoHniT  {Cmm/d.  rvndL, 
I'll,  163»  1175—1177). — KxportOMOt*  on  Ji;p«ryitfttf  n^ftr  grown  in 
nuUMOt  aolutioM  eootnining  doAnito  naoont*  of  cnldoa  tulpbaio, 
hbow  ibnt  unall  doMo  of  otleiani  (1 — 0  mg.  per  litro)  ore  almont 
ooMplololy  nboorbtd  nnd  rolniaod  by  ibo  organiMk  Tbo  olooMot 
apponrt  to  bo  witbooA  npptoainblo  infloonoo  on  tbo  dovokyint  of  tbo 
pUnt.  W.  0.  W. 


Is  Iron  IndimpmamUU  to  Uio  ForoMtion  of  OooSdia  of  A«por- 
gUluo  nigor?  Maubmb  Jatillub  nnd  BmuAMiM  8aoto«  {Comtpi. 
r^mL,  1911,  lfi8»  1177—1180.  CooiHue  Saatoo.  Md.,  161.  241).— 
From  osfMrimonto  in  wbicb  dofinito  anMMinu  of  sino  milphato  or  of 
ferrono  ■ulpbato  wore  added  to  ealinrea  of  AtpmrgiUu§  nigtr,  tbe 
antbore  foond  tbnt  in  ebeenei  of  iron  and  in  preieooo  of  line  no  iporoe 
woro  ivodneod  by  tbe  organioK.  Snnton  wm  in  error,  tberefore^  in 
attribating  noo-i^nrolation  to  tbo  abeenoe  of  iron,  anoo  sine  ie  tbe 
active  inhibiting  agent.  Iron  ie  indiepeneaMe  to  tbo  growth  of  tbe 
plant,  but  not  to  qMmdataon.  W.  O.  W. 

The  Formation  of  Fomaric  Acid  by  Moolda.  Fsux  Euujch 
{B0r ,  191 1,  44,  3737—3742.  Compare  £hrlich  and  JacobMn,  Abetr., 
1911,  ii,  520). — Coneiderable  quantities  of  fumaric  acid  aro  formed 
during  Um  growth  of  Bkiatfrnt  nigrioam*  in  natural  or  artificially- 
prepared  media,  oepecielly  when  a  eertain  amoont  of  oarbobydratee 
and  nitrogen  oompoonde  ie  preeent ;  tbe  main  condition  to  aoooese  ie 
tbe  pieMnce  of  an  exeeM  of  deztrow  or  lamloee,  the  naturo  of  tbe 
aooompanying  nitrqgonone  food  being  immaterial.     The  fumaric  acid 
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appears  to  be  an  intermediate  product  in  the  disruption  of  the 
dextrose  or  Isevulose  molecule,  and  these  substances  cannot  be  replaced 
by  alcohol  or  glycerol.  Unduly  prolonged  action  of  the  mould  causes 
the  fumaric  acid  itself  to  be  attacked. 

A  few  characteristic  experiments  are  described   in  detail. 

D.  F.  T. 

Amylomyces  Rouxii.  R.  Gouptl  {Compt.  rend.,  1911,  153, 
1172 — 1174). — This  mould  brings  about  a  formation  of  succinic  acid 
when  grown  in  a  dilute  sucrose  solution,  corresponding  with  about 
6%  of  the  sugar  destroyed.  Acetic  and  butyric  acids  are  also  formed 
in  small  quantity,  but  not  oxalic  or  lactic  acid,  as  has  been  stated  by 
other  observers.  The  production  of  succinic  acid  is  favoured  by  free 
aeration,  and  becomes  negligible  if  air  is  excluded.  Similar  results 
have  been  obtained  when  the  organism  is  grown  in  solutions  of  maltose, 
dextrose,  invert  sugar,  or  starch  hydrolysed  by  malt  extract. 

W.  0.  w. 

Behaviour  of  Yeast  Enzymes  Free  and  Attached  to  Proto- 
plasm. Hans  Euler  [Arkiv.  Ch^.m.  Min.  GeoL,  1911,  4,  No.  13, 
1  — 11). — Attention  is  called  to  the  differences  betvveen  zymase, 
maltase  and  invertase  of  brewers'  yeast,  and  also  to  Monilia  invertase. 
In  the  living  cell,  with  the  exception  of  yeast  invertase,  the  action  of 
the  enzymes  is  checked  by  antiseptics  and  greatly  retarded  by  drying  ; 
they  cannot  be  extracted  from  the  cell  by  water.  Yeast  invertase  only 
loses  half  its  activity  when  dried. 

From  dry  yeast,  invertase  is  almost  completely  extricted  by  water  ; 
zymase  and  maltase  are  only  partly  extracted.  Invertase  is  not 
affected  by  antiseptics ;  it  is  regarded  as  already  split  off  from  the 
protoplasm  in  the  living  cell.  The  other  enzymes  are  only  broken  off 
from  the  protoplasm  on  drying  or  by  mechanical  means.  Monilia 
invertase  behaves  like  maltase  and  zymase,  and  is  bound  up  in  the 
protoplasm. 

Monilia  yeast  ferments  dextrose  more  quickly  than  sucrose,  and 
maltose  more  slowly  still.  E.  F.  A. 

Purification  of  Water  by  Infusoria.  C.  S.  Stokvis  and 
N.  H.  SwELLENGREBEL  (J.  Hijyiene,  1911,  11,  481 — 486). — Infusoria 
only  play  a  part  in  purifying  river  water  if  the  temperature  is  between 
10°  and  30°,  if  the  aquatic  vegetation  is  rich  enough  to  supply  the 
necessary  amount  of  oxygen,  and  if  the  water  is  not  highly  polluted 
by  adjoining  factories.  W.  I).  H. 

Atmolysis  and  an  Atmolyser.  RAPHAi<:L  Dubois  {Compt.  rend., 
1911.  153,  1180—1183.  Compare  Abstr.,  1884,  932).— A  note 
recalling  the  author's  earlier  observations  on  the  action  of  vapours  on 
vegetable  organisms.  The  paper  contains  an  illustration  of  the  apparatus 
employed.  W.  O.  W. 

Transpiration  in  Oil-producing  Plants ;  Influence  of  Light. 
Leclerg  du   Sablon    {Compt.    rend.,    1911,    153,    1236— 1238).— In 
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gmmml,  dowi  MAUgbi  kM  «  mmIi  «NMl«r  ^fftei  is  hmgwrif  «Im 
trmnspinOioB  of  plMta  iWo  diiwwii  JajrMfhl  I'M!  fa  diM  nvily  lo 
tlw  «ffMt  of  *  lui^Mr  Umf&nMmn  «m  TatUt  to  on  MMNMod 
pwMobUiiy  of  Uw  rrotopbodo  iiWaBi.  TIm  mmai  «mm  fa 
uatepovtMil  in  iU  OMO  of  ofl  wwiJMJ^  yfati,  wMok  flooHak  ia  drj 
oliiiMilio  Mid  whkh  bovo  boon  umui  lo  Immto  towards  dJffoMil  light 
in  Um  mom  woj  m  aoo-oUy  pkaH  trat  to  kvo  woior  faon  rtodUy  than 
iktm  vW«  wyoMtt  to  dbool  ■wiliglil  Tbo  iipwiwwto  wh« 
ooodvelod  on  JfiijiltriiB,  iSMipM»«faMn,  OmmmIo,  oad  oMmto. 

W.«tW. 


MetabottRD  in  Bteiii«  8Mda  W.  Zmmu  (Jfail.  JWir.. 
1911.  40.  MS  ;  fro*  M  Ctelr..  lUl.  117.  ftT).— Uvipo  ootds  of 
Amom  and  Zia  if«|«>  wkfali  v«oo  kopi  for  mnmnl  do^  is  air 
Miomtod  witk  ■wkdiiit^  akovod  ad  Ihmwhi  in  Ibo.  OMMHia  of 
proloiiMi  aod  >  dotfoo  ia  j—iiMW  •■laooddi,  a»d  boott. 

Wkikd  4priaf  fwaiaMltei  praloiM  om  brokos  dova  wilb  ptodvo- 
tko  of  ■■faw  ■Bidi,  Ibo  loiwio  pnmm  %akm  pkoo  dotiaf  riponiof . 
rbfak  AM  iipimul  «o  Mm^  obovl  «ko  iiniiritli  aoHoo, 
loond  io  tifmimm  poo  Mtds.    BobbId  wm  Jomd  in 

V.  B.  J.  M. 


FoCTaatioo  of  Hydropm  Oya  ido  in  tho  flwiiyiitiiap  ( 
OiBO  Bavwisa  and  C  Vmoau  (Aid  M,  JLaamL  Lmmi,  1911.  [▼).  90, 
1^491— iSft.  Owiporo  BowMi  ■■»!  ?■— at,  JJbrtr.,  IWIU.  ii.  10»»». 
— WkoB  tht'toods  ii  LmmmMaitaM§dmmm«itlkmmdl  ik0i§lmmwm^m' 
gvattaoto  in  tbt  pmimmo  of  ■■■wiiinm  cblnddo.  ibo  ommb*  of 
bjdrqfOD  ogmiudo  Ub«ntod  fa  nnnailnobljr  fnolor  iban  wbon  iboy 
gonninoto  in  tbo  ahiiow  of  tbfa  aalt  Em^mimmtlm  wtib  ibo  ooodo  of 
Simrfkum  oWfar<  «bow  x^ml  aauBonfa  fa  pratool  in  tho  ooodo  tnm  ftb*- 
hmiPttbg  of  formioaUoo,  bat  hydfMoa  ojoairlo  opfMr*  oalf  tibot> 
tbo  plnalo  bovo  ■ttainoH  to  o  oortnin  dooolopsonv  Ikao  mmi^ 
•oppori  tbo  vfaw  tbat  tbo  b jdrogon  ojmaido  fa  fornod  ijuthiliuilty 
ffOBi  Boa-aittiiyniM  odbstBOim  and  mmamamkk,  ▲  0oafafffaon  of  ibe 
amosnto  of  bjonofon  ejanido  for  aod  wbon  MOBfaNlfaa  Ukm  piooo  la 
tbo  ptoMDOO  of  (1)  water,  <2)  anmoniiuD  cUorido  (0*1%),  <8)  doxtroM 
(0-7%),  (4)  Munooiw  chkhdo  (01%)  and  dmivoM  <0-S%)  ibnro  tbn 
tbo  fiattft  oaooDt  fa  fiormod  in  tbo  pwiiann  of  botb  dosfaoao  ana 
aiBBMNUoai  oblorido.  B.  V.  fil 


Origin  and  FuDotioii  of  Calcium  Oxalate  ba  Plaota. 
F6UTU  {AMi  R.  Aeead,  Uncti,  1911,  [v],  20,  ii,  62»— M4).— Tko 
antbor  dfaouno  tbo  bypotbeow  which  haYO  boon  pat  fcnward  on  IhiH 


of   calctam  oxalaio  rapbidoo   and  ibo  oororroooo  of  glyooftB  aad 


amyloid*  which  ba«   boon  ortablfahod  by  bfa  rooent  work  << 

thfa  voL,  ii,  83).     Ha  fa  of  opinioo  thai  tbo  osalie  acid  fa  forawd  ia 

tbo  colli  by  oxidation  of  thow  Sabotonoes.  B.  Y.  ft. 

Micro-   and  llacro<;hoiiucal  Deteotimi  of  CarroteDOc      M 
TsvKTT   {B0r.   Oem.   6o<.    Qu.,    1911.    TO,  430- 6^6).— Tbo    aatbor 
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examines  in  some  detail  three  micro -chemical  tests  commonly  employed 
for  carrotene,  namely,  Molisch's  potash  test,  Frank  and  Tschirch's 
acid  test,  and  his  own  resorcinol  test,  and  concludes  that  none  of 
them  is  trustworthy.  Nor  could  any  simple  macro-chemical  test  b|e 
devised.  The  only  i^afe  method  is  actually  to  isolate  the  carrotene,  and 
as  this'has  not  generally  been  done,  it  follows  that  many  of  the  state 
ments  about  the  distribution  of  carrotene  need  revision.       E.  J.  R. 

The  Carbon -like  Substance  Occurring  in  Compositae.  Fhanz 
W.  Dafert  and  R.  MiKhXVZ  {Denkschr.  Math-Naturw.  Klasse  K.  Akad. 
Wiss.  Wien,  1911,  87,  143 — 152). — An  account  of  the  isolation  of 
deep  brown  or  black  substances  which  the  author  designates  "  phyto- 
melanes,"  from  the  so-called  '•  Kohleschicht  "  of  the  heads  of  certain 
plants  of  the  natural  order  Compositae.  The  amounts  (varying  frbiii 
0'7 — 3*8%)  obtained  from  different  members  of  the  order  are  stated, 
whilst  analysis  indicates  that  the  chemical  composition  of  phytomelane 
also  varies  in  different  species  (C  67—76%,  H  3-3— 4-7%,  O  20—28%). 
The  substances  are  very  indifferent  to  chemical  reagents.  They  are 
probably  formed  from  cellulose  by  retrogressive  metamorphosis 
{xG,B.,,0,-yH,0).  F.  M.G.  M. 

Retrogression  of  the  Active  Substance  in  Medicinal  Plants 
by  the  Action  of  Enzymes.  Pio  Lami  {BoU.  Chim.  Farm.,  1911, 
50,  835 — 842). — In  order  to  enable  medicinal  plants  to  be  kdpt 
unchanged,  it  is  proposed  that  the  substance  should  be  heated  at  about 
80°  in  the  vapour  of  ethyl  alcohol,  or  at  73°  in  methyl  alcohol  vapour*, 
and  then  dried  in  a  current  of  warm  air.  N.  H.  J.  M. 

Vegetable  Phosphatides.  Vladimib  Njegovan  {Zeitsch.  physiol. 
CA«m., -1911,  76,  1—26.  Compare  Hiestand,  ibid.,  1907,54,  287; 
Winterstein  and  Stegma-nn,  ibid.,  1908-9,  68,  501). — The  phosphat- 
ides of  the  seeds  of  Lupinus  cdbua  which  dissolved  in  alcohol  we're 
separated  by  means  of  different  solvents  into  phosphatides  and  non- 
phosphatides.  The  three  substances,  A,  B,  C,  which  may  be  considered 
to  be  phosphatides,  all  yield  stearic,  palmitic,  and  unsaturated  fatty 
acids  as  cleavage  products.  A  and  0  yielded  glycerol-phosphoric 
acid,  and  C,  free  phosphoric  acid.  As  regards  bases,  choline  was 
obtained  from  B^  and  from  C  a  base,  C9H26O2N2,  to  which  the  narde 
vidine  is  given.  The  latter  compound  is  perhaps  identical  with  Lucius's 
hexamethyltrimethylenediammonitim  (Abstr.,  1907,  i,  678).  The 
platinic/doride,  m.  p.  250 — 252°,  and  the  aurichloride,  m.  p.  269 — 272°, 
were  prepared.  N.  M.  J.  M. 

Chemistry  of  the  Higher  Fungi.  VII.  Hypholoma  fascicu- 
lAre.  Julius  Zellker  {Monatsh.,  1911,  32,  1057 — 1063.  Compare 
Abstr.,  1909,  ii,  922). — A  renewed  investigation  of  Hypholoma 
fascicixlaref  which  contains  9*25%  of  dry  Oiatter,  shows  the  presence  of 
the  following  'constituerits,  sothe  of  which  h4ve  beeii  ^revioiisly  identified 
by  others :  a  cerebroside,  an  eirgosterol,  solid  aiid  liquid  fatty  acids, 
glycerol,  lecithin,  a  resin,  toanhitol,  trehalose,  dextrose,  tannin,  fthloba- 
pheh,   choline,  a    gum,   a    carbohydrate   soluble   in    alcohol,   bhifcin, 


^  "^6  ABirrRAOTB  or  chemical  PAI*III8. 

IwoMio,  and  «iaj«Ma  which  lijdroljrM  ptoUtn,  aUreli.  omUIom,  atnl 
flucMidM.  K.P.  A 

Obfloilstry  of  the  BIglMr  FnagL  VIII.  Wh«ftl  Rost. 
(TtllatU  l0Tto  And.  T.  tritioL)  J  cum  Zmllmwm  (Mmmta^,  1911, 
aOl  1065— ]074).— The  aimItms  m«  Um(I  on  Um  inwrnHiptXitm  oT 
eoMidwttbU  qoaniitiM  of  «h«U  raai  qwnf  MSttraU*!  nnwiatiioilly 
fro«  bodlj  tnftolod  whoot.  Tbo  following  aoMlftoeM  bavo  booo 
idfStUM:  Uoakl  mmI  Bolid  tmtly  mmUi,  a  was.  mi  orfootorol* 
liko  eompooadt  gljrrorol,  a  r»«o,  a  miImUm»  iaoolaUo  ia  alcohol, 
maoniiol,  tfohalo— .  dMlrono,  a  boM^  carbohfdratos  ■olablo  is  walir 
aod  in  alk»li.  prouin,  inverUM,  Upaao^aod  a  chHia  diol«4al  rabaUaea. 
In  gMMral,  Umm  eooaiiioocU  aio  ibo  «md«  aa  thoao  of  mala*  msi,  hot 
bo  <ttfforMM«  aia  to  niarlwl  thai  iboj  wo«ild  aonro  for  Ihodiflorontia- 
tioB  of  Um  tform  of  Um  two  Bptdm  it  |hi«  bad  bam  iapooiibU 
■Mqthologkallj.  K.  F.  A. 

AppUottHon  of  Um  Biologioal  Mmtbod  to  Kftlml*  latifoli*, 
•Bd  PmpMmtiop  of  a  Oloooaido.  Kmiui  BomiQOiuyr  aod  (MIU.) 
A.  PlcminioLS  (Cm»I.  rwMf..  1919.  104.1500—1501;  J.  Pknrwi. 
Ckim.,  1912,  [vii]  0.  49— 59).— Tbo  fm^  ItavM  of  Kahma  Iti/Jia,  % 
plant  of  tbo  rhododoodroo  family,  ooataia  MMrota  and  a  f/iteotidt 
bjdrolywfcblo  by  oaalrin.  Tbo  Utur  baa  boM  iaohifd  bj  txtiwelioo 
with  boiUof  90%aleohol.  fram  wbkh  it  MfMumtoa  is  ilMidw  aaodlM. 


p.  aboot  150^,  haviflf  a  ohaUcy  taalo,  bociooiittf  awtot,  and 
tbra  ba««>.  A  aolotko  in  K%  aloalwl  hat  [a].  -591^  Korrie 
cblorido  pwwlueaii  aa  iataoaa  rod  oolotaUon.  Tha  anbatanoa  giToa 
•lexUoaa  on  hydrolyaia,  aad  in  ita  ganaral  pcopMiiaa  r«aaaibl««  aaabotin 
from  Jadraanda jaaiiHa.  W  n  w 


Oila  ftom  Difhrant  Varietiaa  of  Oil-PAlm.  Ai.r.ji^.>i>Nr. 
lh:nKaT(SHtf.  Soe.  Mm.,  1911.  [iv],  0,  1085— 1085).— Chovalier  baa 
cUaaifiad  tha  Waat  African  oil  palnM  raoaotly  into  two  aab'kpaeiai^ 
JTaaia  ni$vmtmt§  aad  M.  virmetmt.  aaeh  with  a  nooibor  of  variatiaa 
{DoammmOt  Mr  U  ptilmimr  d  kmU,  VvU.  ChalJanMl,  1910).  Tbo 
aathor  haa  dotanninad  Um  yiald  aad  charaelar  of  Um  palm  oils  yialdad 
by  the  fmita  of  tboaa  variatiaa.  Tha  yieldH  may  vary  from  41%  to 
65%  calculated  on  the  parioarp  alona,  or  from  16  to  56  calenlated  on 
tbo  wbola  fruit,  the  highoat  yield*  being  afforded  by  E.  wyraaow  Tar. 
Pm/tru  aad  £.  rtriaoana  Tar.  Grae%li$tux,  in  which  the  nut  ia  raduoad 
to  a  maaa  of  interlacing  fibraa.  The  palm  oila  obtained  from  Um 
varietiea  examined  differ  but  little  from  oommaraal  palm  oil  (oompara 
B^iU.  Imp.  In$l.,  1909,  7.  357).  T.  A.  H. 

Bomez  obtarifblins  Boots.  ALBXAin>Ba  TacBiaoH  and  F.  Weil 
(ilrcA.  PAorm.,  1912,  260,  20—33.  Compare  Heaae,  Abatr.  1900,  i, 
41). — A  concentrated  alcoholic  extract  of  the  roota  on  diatillation 
yif  Ided  a  amall  amount  of  volatile  oil  having  an  odour  of  batyric  or 
valeric  acid.  The  extract  on  dilution  with  water  gave  (1)  a  reHiDoaM 
precipitate,  from  which  ether  extracted  a  brown  rei«idae,  which 
probably  contained  emodin  and  chryaophanic  add^  and  (2)  a  liquid 
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which  dill  not  reduce  Fehling's  solution,  but  which  after  boiling  with 
dilute  sulphuric  acid  exhibited  this  property  and  contained  a  precipi- 
tate from  which  emodin  and  chrysophanic  acid  were  isolated ;  the 
chrysophanic  acid  was  probably  accompanied  by  emodin  methyl  ether, 
since  it  furnished  methyl  iodide  when  heated  with  hydriodic  acid.  It 
is  probable  that  emodin  methyl  ether  is  the  source  of  the  varying 
quantities  of  methyl  iodide  yielded  in  this  reaction  by  the  crude 
chrysophanic  acid  examined  by  various  investigators. 

The  liquid,  after  hydrolysis,  contained  in  addition  lapathic  acid, 
Cgo^jgO^,  m.  p.  228 — 229°,  pale  yellow,  prismatic  crystals,  tannin,  and 
reducing  sugar,  probably  formed  by  hydrolysis  of  glucosides  of  emodin 
and  chrysophanic  acid.  The  ash  from  the  roots  contained  the 
equivalent  of  0'379%  of  iron. 

The  dry  roots  of  Rumex  afpiniis  furnished  13%  of  sucrose. 

T.  A.  H. 

The  Amounts  of  Hydrogen  Cyanide  Produced  by  Diflferent 
Varieties  of  Sorghum.  Johannes  Schroder  and  Hans  Dammann 
{Chem.  Zeit.,  1911,  35,  1436 — 1437). — Cases  having  been  observed  by 
the  authors  (who  are  working  in  Monte  Video)  of  cattle  poisoning  by 
sorghum,  a  number  of  te.sts  were  carried  out  during  the  summer 
season,  Nov.,  1908,  to  March,  1909,  to  ascertain  what  quantities  of 
hydrogen  cyanide  are  present  in  the  different  varieties  of  this  plant. 
The  highest  amounts  recorded  were  about  004%  in  young  plants 
growing  on  manured  plots  ;  the  amount  fell  later  on  to  0004%.  On 
unmanured  plots,  it  was  always  somewhat  lower.  Under  the  con- 
ditions obtaining  in  the  experiments,  Andropogon  sorghum  saccharatum 
('(intained  more  than  either  the  vulgaris  or  halepensis  variety. 

E.  J.  R. 

Respiration  of  Barley  during  Germination,  Especially  its 
Dependence  on  the  Amount  of  Protein.  B.  Abbahamsohn 
(/iied.  Zentr.,  1911,  40,  862—863  ;  from  Diss.,  Berlin,  1910,  and  Bot. 
Centr.,  1911,  117,  53). — In  the  germination  of  sterilised  barley,  the 
production  of  carbon  dioxide  is  less  than  in  seeds  which  are  not 
sterilised.  Small  seeds  show  a  more  intense  respiration  than  large 
ones. 

Comparing  seeds  with  high  and  low  amounts  of  protein,  it  is  shown 
that  respiration  is  greater  in  the  case  of  seeds  with  high  percentage 
of  protein.  The  difference  is  at  lir.st  only  slight,  but  it  increases  as 
germination  proceeds.  This  is  explained  on  the  assumption  that 
the  amount  of  enzyme  is  only  small  in  ripe  seeds,  and  that  it  increases 
during  germination  at  a  greater  rate  in  seeds  rich  in  proteins  than 
when  proteins  are  less  abundant.  N.  H,  J.  M. 

The  Action  of  Oxygen  on  the  Alcoholic  Fermentation  of 
Peas.  Leonid  Iwanoff  {Ber.  Deut.  bot.  Ges.,  1911,  29,  622—629).— 
The  author  states  that  peas  contain  a  zymase  similar  in  many  respects 
to  that  of  yeast,  but  differing  in  its  neces.sity  for  oxygen.  Its  activity 
was  measured  by  the  rate  of  evolution  ol  carbon  dioxide,  and  was 
found  to  be  increased  to  a  marked  extent  by  addition  of  sodium 
phosphate,  aijd  ^Iso  by  the  presence  of  oxygen.  E.  J.  R. 


ii  IM  AMmteon  or  oimtiCAL  ^AMtt. 

BolUbto   SatetenoM    In    the    Planw   of    Potato   Tiib<«r«. 
Ownm  AvHi  {O&mpt.  f«md.,  1911,  IflB,  IS94— IS36).— -TIm  amoMnt 
of  BUKaiM,  ylMMJliuiiii  Mid,  and  poUa«iam  ncittiAf  in  Cb«  «Ut«>  «f 
iivpli  wqm&m  MmlioB  Id  voIsIom  baa  baan  daiaraiiiad  bjlteaarM  nu' 
IIm  tabva  te  fllkar  aad  maalTaltif  tha  amooa  Uqidd  dfepbead  1>v    ). 
aMMr.     is  tba  ova  of  polaloea  galband  in  Mairh.  thli  wan 
aanlBia  ir-M%^  tba  toliU  nitrMi,  lO-M^  of  iha  ph'^-'>> 
and  t7'M%  of  tba  polaariidiiL    Aa  pivpyUonw  ware  i>i 
aaaa-of  pgtaieaa  euWaatiJ  at  ■itiirltji.    Tba  aaMmni  o(  |w>uuuiMini  ii. 
Boarii— IN  WM9  Ibn  fuiiut  to  oavtmliM  tba  >bo«ipborio  add. 
mmI  pmbabijr  iiuina|i>iuJt  wKb  flba  axfatapea  of  aolobla  arfhnie  mIu. 

w.  o.  w. 


DiaplaowBMOt   bj  Water   of  8ohibl*  BttbataaoM   In    tbo 
•r  Potato  Tobani    Qm/tArm  Amwi  iCammi.  rmtd,,  1912. 


104.    1497— 150a    OoiBpara  praoadiag  absteartl— AajMootnit   of 

o^iBnoafl. 


ftbtr  ai|iMl«MHi  ij^lir  la  ibaaa  ahaafdy  diMulbal  ^f^/ta  aHot^ad 
to  VMMto  far  tbtftv  Anva  BtCf  Hi  wMar  ootM«Wat  foii^i^1<fi<Tiv(!o. 
patatoife  part  wit  i'01%of  tbair  toUl  DifroMi,  wban 

(Woa^liMa  49*79%  »•  ii>«f  uotaMtm  is  loal.    A  prvlniifaMry  h«»».^..., 
duaa  baoia  at  Iter  ooiMldavmblylBeraaBaa  tba  proportion  of  potaH: 

lait%j«MBwaii,wWktitlMilio  affiet  on  tba  loM  ot 
lifilftbblyAw*lopwtkl  by<fal^  df  tba  protahui. 

wy  amBHHnon  o*  pooapwiriB  aoM.  w .  v^.  «▼ . 


ift  tlko  m  aiaii  Pliyirifliil  Propartioa  of  Soil  by 
Fraslk  Haatt  mnA  .httihtm  IbT  0all&  Wtixt  Onaiux  (laiMfer 
K^wvMdU-^lM.,  lOIS,  70»  74— ll€y.— MMOIk  baat,  and  alaolrolyte^ 
a  dIminQiioo  of  tba  aoil  norfaca  l^  eoafulalui(  tba  coUoidf* 


Tba  aotl  eoUoida  ooamlaiad  bj  eold  abaorb  to  aona  axtaat  tba  disaolvail 
■utab^iU  off  tlw  idB,  MDhittjf  aitragtlL  fltwffliiithwi  by  biiat  ihcraa«?»^ 
Iha  MMbflltr  of  tiM  aoH    ~  ~  '^ 


N.  B.  J.  H. 

Tba  Dirttoetlve  Action  of  Ottldtim  and  MagnaiBiam  Oxidae 
SoMa  on  H%hiar  Fla&ti  and  Mfeto-orginftnna.  Orrn 
iHh,  Almbt  Eamix%  tfid  H.  Fiacssa  jltitmt.  /oArA ,  1911, 
40,  174 — 254). — Tba  aeeooiit  of  a  comprahaiuiTa  stady  • 
war  a  partod  of  ar^cral  ytari  on  tba  raaalt  (»f  Tatying  tb< 
wih<n«  aari  tnagnarfaia  oxidaa  in  noil,  with  an  aoeount  of  it«  eifact  ou 
pkati  and  an  tba  baafearfal  propartiaa  and  fartility  of  aoiL 

F.  M.  a.  M . 

The  BMoltB  of  Dafknenoy  of  Lime  in  Pield  8oU%  and  its 
Inflaanoa  on  Vegetation.  Otto  LuasaHANN,  Orro  Funaiaa,  anH 
Albsit  Eamaut  {Lamdw.Jahrb.,  191 1, 40, 255—324).— An  aoooont  ot 
experteatntB  abowing  tba  neoHa  of  Uek  of  Ume  (In  noil)  ot  hnmM>(>ufi 
eropi^  witb  a  dtaeiaakm  on  the  employment  of  different  ^^meting 
FM^aatA  in  aoil  analyaia  and  their  relative  value  a«  i  -  the 

available  plant  fbod  preaent.  I  "^I- 

Biologioal  Absorption  in  Soils.  Juliob  BioKLAtA  (CAan.  ^eit., 
1911,  36v   1425— 1427).— BiDlogkial  abaorption  differs  from   purely 
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chemical  absorption  in  that  all  the  elements  required  for  growth  are 
taken  up  and  transformed  into  oi'ganic  compounds.  Experiments  in 
which  definite  qviantities  of  a  solution  of  monocalcium  phosphate 
were  allowed  to  percolate  for  twenty-five  days  through  various  sterilised 
and  non-sterilised  soils  showed  that  appreciable  quantities  of  phos- 
phates had  been  absorbed.  The  amount  absorbed  was  always  greater 
in  the  non-sterilised  soils  and  varied  with  the  fertility.  This  is 
attributed  to  the  action  of  bacteria,  and  it  is  claimed  that  the 
absorption  is  a  measure  of  fertility. 

Similar  results  were  obtained  with  potassium  and  ammonium  salts 
and  with  nitrates.  H.  B.  H. 

Amount  and  Composition  of  Drainage -Water  Collected 
during  the  Years  1909-10  and  1910-11.  Bkyck  CJ.  Burt  {Rep. 
Cawnpore  Agric.  Slat,  for  the  years  ending  June  30,  1910,  and  1911. 
Compare  Abstr.,  1909,  ii,  1049).— In  1909-10  two  of  the  gauges 
(Nos.  1  and  4)  were  sown  with  juar,  and  in  1910-11  with  maize,  after 
which  fifty  gallons  of  water  (  =  2*21  inches)  were  added.  The  amounts 
of  rain  and  drainage,  and  of  nitrogen  as  nitrates  in  the  drainage,  from 
June  to  May  were  as  follows : 


Depth 


1909—1910.  1910—1911. 


of  soil,  Rainfall,  Drainage,  N  per  acre,  Rainfall,  Drainage,  N  per  acre. 

No.    inches,  inches.  inches.           lbs.  inches.  inches.          lbs. 

1.  72  36-67  1-278           1985  25-63  4-40             ISO 

2.  72  36-67  1601           4715  2563  7-17           2330 

3.  36  36-67  1523          36-75  2563  7*87          34-36 

4.  36  36-67  15  75           23-71  25'63  6-05             1*00 

The  yields  of  juar  in  1909  amounted  to  (1)  6945  and  (4)  3487  lb. 

per  acre.  N.  H.  J.  M. 


Analytical  Chemistry. 


Quantitative  Treatment  of  Small  Quantities  of  Precipitate. 
Julius  Donau  (Monatsh.,  1911,  32,  1115 — 1139.  Compare  Abstr., 
1911,  ii,  225). — Improvements  are  described  in  the  Nernst  micro- 
balance  and  in  the  filtering  crucible,  in  which  the  asbestos  fibre  is  now 
replaced  by  spongy  platinum.  The  technique  of  preparing  the  filter, 
precipitation,  and  filtration  is  described  in  detail.  The  full  experi- 
mental results  are  given  for  the  determination  of  twenty-six  inorganic 
metals  or  acids  made  by  the  usual  methods,  but  using  only  a  few  milli- 
grams of  substance.  The  accuracy  of  the  method  appears  to  be 
satisfactory.  E.  F.  A. 

Qualitative  Analysis  of  Complex  Mixtures  by  Boiling  with 
Sodium  Carbonate.  A.  A.  Iwanoff  (J.  Hitss.  Fhys.  Cliem.  Soc., 
1911,  43,    1258 — 1261). — For     the    qualitative  analysis  of   complex 
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^  cs  in  Um  foUovinf  mfuamr, 
mixinn  is   llrsi    U«ftt«d     witli  saiBdsiii    MiofmUd    todium 
'f^  "*IulMMi  to  ouMw  wwptota  prtdpiUfcioo.  m  Mrtein  aaovni  of 
irboaM*  baiaf  thmk  mMm  to  koop  Um  MlalioB  aUnratod. 
•*  is  thmk  beUod    for  *  frtaur  or  lost  tiao  oooordior 
t :  this  Ut  b«i  dlialod  l>]r  Mssns  of  a  eorrsai  of  sWoor 
npiiif   oBd    •iMotos    UMiroufk    mixiaf.      It    i« 
iKind  Um  boiliof  two  or  Uirso  timss,  oad  to  filtsr 
is  tk«B  ofiiUii  trsotod  os  obovoi     Aftor  Ui> 
««  is  addUM  with  niirie  neid,  iko  fiiosM  oi 
wbi'  amommiIa  solotioo.  tbs  oxcsss  of  tbo  Uttoi 

<Mtii;.     TIm  prodidtalo  Ihos  formod  is  oddod  t< 
iisd.    This  proosdoro  Isods  to  olmool  oonplot* 


lod  boMS ;  tko  Dvosipiloto  eontoins  ail  tk< 

td.  wlUlsl  Um  solaUoB  oontoins  a  *-niall  pro 

ti  tho  wImU  of  Um  oUMr  aai^    IV* 

\j{€9*  PbOl^  Hf.aBd  H^BK)^  is  aaalystd 

wiitiout  fosioa  wr  aod  sodlam  earbooalos,  thars  being  nu 

BMfaJs  of  tho  Sf^  "*>*nt.     If  Um  miztwos  oootaia  no  tin, 

Um  prtsouco  of  ni  n  Um  insoloblo  rssidaa  indieatos  tb« 

ooottmoco  of    oiiiraivnt    nwi  '^    tbo    mtxtars^   tlM    ■•■OPrOMS 

cariMQaia  fofid  laadilj  daeo  into  oarboo  diooddtb  ■wouric 

oxido,  and  mmrmrj. 

Tbo  wwlshi  bdsf  obiainod  in  ibr  •■arbooaloi^  readilj  nolablo 

4D  bjidroddorie  acn,  tbo  vm  of  aitr:  »oa8qoant  oxidaUon  of 

tbe  hjdiuysa  •alpUda  aio  avoidod. 

Af^icatioo  of  tbo  ■olbod  to  varioos  mtxtarw  gavt  good  rssnits. 

T  H   P 


Laboratory  Apparatus  for  Batimating  tbo  Abaolato  aod 
Pan  Wat«r  holding  Capacity  of  Boils.  Fa.  Haboiall  {Lmndw. 
KsrsadbMcK..  1913, 70,  126— 134).— Tbo  apparatos,of  wbicb  skstcbss 
art  giirwi.  eoosists  of  (a)  s  U-tobo,  of  wbiob  tbo  ooo  arm  terminstss  in 
a  bolb^  and  (b)  a  graduatad  100  c.c  cjlioder,  for  bolding  tbo  soil,  tbe 
lovor  end  of  wbicb  is  ekised  by  wire  gaoae  covered  with  »  paper  filter. 
Wbeo  in  uve,  the  lower  end  of  the  »oil  cylinder  is  inserted  in  tbo  bulb 
of  tbe  U-tobe,  wbieb  is  filled  with  water.  For  soils  wbieb  take  up 
kurgo  amounts  of  water,  both  anas  of  the  U-tobo  bave  bulbs,  so  that 
tbe  eoil  ean  be  left  orernigbL  Tbo  pioctsseu  enptojed  for  tbe  different 
estimations  are  deeeribed.  N.  H.  J.  M. 


Plaoreaooin  as  an  Indicator  of  Bromins.    Hsmu  Baubioivt 

{Buii.  Soe.  «4tM.,  1912.  [ir],  11,  12^17.  Compare  Abstr,  1898, 
it.  138).— Polemical.  A  reply  to  Pribram  (Abntr.,  1907,  ii,  111). 
I  he  author  also  criticises  I^bat's  modification  of  his  method  (Abxtr., 
1911,  ii,  533),  and  maintains  the  correctness  of  his  riew  as  to  the 
Dtethod  of  employing  tbe  test  with  a  paper  soaked  in  a  strong  solution 
of  flnoresoein.  W.  O. 
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lodometric  Method  for  the  Quantitative  Estimation  of 
Small  Quantities  of  Selenium  in  Sulphur  and  Pyrites.  Petkb 
Klason  and  Hjalmak  Mellquist  {Arkiv.  Kem.  Miii.  Geol.,  1911,  4, 
No.  18,  1 — 14). — The  authors  first  show  that  selenium,  when  in  the 
form  of  the  dioxide,  may  be  accurately  estimated  by  making  use  of  the 
reaction  Se02  +  4HI  =  Se  + 2H2O  + 2I2.  The  dioxide  is  dissolved  in 
water  in  a  flask,  the  solution  diluted  to  100 — 300  c.c,  and  then 
2 — 10  drops  of  hydrochloric  acid  (D=  1-19)  added.  The  flask  and  its 
contents  are  then  heated  on  the  water-bath,  the  air  replaced  by  carbon 
dioxide,  and  2 — 5  grams  of  potassium  iodide  added.  After  well 
corking  the  flask,  it  is  shaken  to  dissolve  the  iodide,  cooled,  and  then 
kept  in  the  dark  for  one  hour.  The  liberated  iodine  is  then  titrated 
with  standard  thiosulphate.  Great  care  must  be  taken  that  the 
hydrochloric  acid  used  is  free  from  chlorine,  and  that  the  potassium 
iodide  contains  no  iodate. 

In  contradiction  to  the  statements  of  other  investigators,  the 
authors  And  that  selenic  acid  is  not  reduced  by  hydriodic  acid. 

The  thiosulphate  method  (Norris  and  Fay,  Abstr.,  1897,  ii,  70; 
1900,  ii,  272)  for  the  estimation  of  selenious  acid  is  not  so  accurate  as 
the  iodometric  method ;  the  results  are  always  low,  and  the  error 
increases  with  increasing  weight  of  selenium. 

For  the  conversion  of  selenium  into  the  dioxide,  the  authors  find 
that  the  best  method  is  to  burn  it  in  a  current  of  oxygen.  The 
selenium  is  contained  in  a  porcelain  boat  situated  between  two 
asbestos  plugs  in  a  hard  glass  tube.  The  selenium  dioxide  is 
repeatedly  sublimed  backwards  and  forwards  between  the  two  plugs 
uutil  it  is  quite  white,  after  which  it  is  dissolved  out  with  water  and 
estimated  as  above.  Experiments  showed  that  no  selenium  is  lost  in 
these  operations.  If  the  selenium  is  present  as  a  suspension  in  water, 
it  may  be  filtered  on  to  one  of  the  asbestos  plugs,  using  a  tube  similar 
to  that  used  in  sugar  analyses. 

For  the  estimation  of  selenium  in  sulphur,  the  sulphur  is  burned  in 
a  similar  manner  to  that  described  above.  The  selenium  dioxide  so 
produced  is  then  dissolved  from  the  asbestos  and  tube  by  means  of  a 
warm  solution  of  potassium  cyanide,  and  the  selenium  precipitated 
from  this  solution  by  means  of  hydrochloric  acid  and  sulphur  dioxide. 
The  precipitated  selenium  is  then  collected  on  an  asbestos  plug,  as 
described  above,  converted  into  the  dioxide  again,  which  is  then 
dissolved  in  water  and  estimated  iodometrically. 

Various  specimens  of  Japanese  sulphur  contained  I'l — 20*3  grams 
of  selenium  per  ton,  whilst  a  specimen  of  Sicilian  sulphur  contained 
0*9  gram  of  selenium  per  ton. 

For  the  estimation  of  selenium  in  pyrites,  20 — 30  grams  are  dis- 
solved in  concentrated  hydrochloric  acid  (D=l*19)  and  potassium 
chlorate.  After  filtering  from  the  gangue,  the  iron  is  reduced  to  the 
ferrous  state  by  means  of  zinc,  more  hydrochloric  acid  added,  the 
solution  boiled,  and  the  selenium  precipitated  with  stannous  chloride. 
Since  the  selenium  may  contain  arsenic,  it  is  collected  on  an  asbestos 
filter,  dissolved  in  potassium  cyanide,  and  then  again  precipitated 
with  hydrochloric  acid  and  sulphur  dioxide.  The  further  treatment  is 
similar  to  that  described  for  the  estimation  of  selenium  in  sulphur. 


ii.  SOS  ABHTRAcm  (>r  oamioAL  rApEiui. 


89*A— 90-1  OnuM  of  Mlonium  par  ton  wti«  fowia  w 

of  Faiv  yjiilt,     Hiaiply  ruMiinf  tH«  "vr^LM**  in  »  ouiTMii  of*  oxTgtn 

dots  im4  eonvwl  all  the  saMiiaM  ii>  T.  a.P. 


K)«ldabl'«  Method  lot  Nititjcta  BiUmatiaD).  Max  8ia«rftiKi> 
and  O.  WstSBiuiAOTT  (iwmfc  jjbpW.  CAim^  1913.  76.  298^140)  - 
Aeoordiim  to  AndUtMO  aed  to  KJildbhl,  mhmx  pnmMiiganaU  hiui  Im-<<i) 
AddBd  to  ibo  onihuioa  aistaro  to  a  KjoUaIiI  •■timAtiii.  tbo  Itqunl 
•bould  ooi  bo  ibrtqnitly  boUod,  otbtrpiao  looiof  MUMoiA  moy  take 


Bmrimoi^  aio  mtm  qaotod  to  akow  tbAt  f uribor  baotiog  oaom*  no 
»«oli  MM  of  ■waooiA  mmm  wImb  htalinf  m  proloogod  for  tiro  or  thrao 
boon  Aftar  tlM  kot  Addittoe  of  porwonfiAiti ;  in  «mm  inatAnnoa, 
baamIv*  tbo  WDdAt&on  of  tcvpteiibAOa  thtt  bAAtuut  1a  OatOBtiAl* 

B.  F.  A. 


D«tootleii  of  Wbito  Phoiyiiawii  in  Prinaei  of  Hypopbos- 
pUktm  «od  Aroooia  Ammk  LamMm  (J.  Pkmrwt,  CAm.«  1913.  (vu], 
b,  15 — 18>.— Tbo  laalhod  flipanda  oo  iIm  faa%  tlaat  hydrogan  liboratod 

Avar  oitimto.    HjpfMlH^iytoe   am  ooi  rodooad 
BBaditieoa,  and  tkm  tommmem  of  bydfofaa  Aoaaaide  ia 
paoMulod  by  addJAg  a  aioAU  qoAoflity  of  aodioa  paaaalpliAtii  to  tho 
Mokitaon.    Ono  pAvi  of  pboaphoaoo  in  10^000  oMy  bo  Jatiatirl  in  tbU 


way.     The  liqaid  oMiy  bo  oaod  for  tbo  daiaaAioa  nflaraaAJa  by 

o  f  onnod  I 


it  with  nitrie  odd^  tbo«  lodooiaf  tbo  Ataanato  lonnod  by  bmob«  of 
aolpbor  dioorido,  boiliof  off  tbo  aacoaaa  of  tbo  Uttar,  And  ffkyinn 
tho  taot  i>itboa» oddbig  pwlfb^i.  T  A.  II. 


SopAimtioD  of  Phoophomolybdaioo  from  SfUoomolybdAteo. 
Pktb  O.  MHuKorr  iC^mmt,  rwmd.,  191).  l'^  U78— 1479)  — 
AmoMMnom  Dolybdoto  is  UaMo  to  pcodpitoto  ^  txlateM  in  the 

MtiokAtiaB  of  pboaphAtOA  in  oiiBWAlo.  To  AToid  tniii  aimcolty.  the  use 
of  hydrofsa  parooddo  is  rseonBtDded,  aineo  this  ooororte  the  ailioo- 
mol^idAtoa  into  permolybdAtSB  wUA  ato  iaaolablo  in  hydrofeo 
peroxide,  whilst  the  pbospbtioaoiybdAtM  go  into  solotlon. 

The  preoi|ittAto  oMAined  with  Ammoninm  noljrbdAto  is  digested 
with  A  mixture  of  equal  vohimee  of  hydrogen  peroxide  (80%)  And  an 
8%  aolotion  of  ammoniam  molybdate  in  nitric  acid.  In  miero^hoinical 
aiwlysis  the  precipitate  may  be  treated  with  a  few  drope  of  50")^ 
hydrogm  peroxide^  and  allowed  to  remain  for  twenty-fovr  hooray  when 
eolation  of  tho  ailicomolybdato  ia  oompieto.  W.  O.  W. 

Grayimotrio  BotimAtion  of  Phoepborua  in  MUk.  E.  Holi. 
MiiXKB  {Analygtt  1911.  36,  579— 583).— EtttimationM  of  phosphoric 
acid  in  numerous  samples  of  milk  ash  were  made,  the  following 
proceeaee  being  used:  (1)  Precipitating  as  ammonium  magnesium 
phosphate  after  removal  of  the  lime  as  oxalate ;  (2)  precipitaUng  m» 
ammouuim  magnaaium  phosphate  in  the  preuonco  of  lime,  the  latter 
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being  held  in  solution  by  the  addition  of  ammonium  citrate ;  (3)  pre- 
cipitating as  ammonium  phosphomolybdate,  dissolving,  and  re-precipi- 
tating as  ammonium  magnesium  phosphate.  In  every  case  tlie 
precipitate  was  ignited  and  weighed  as  magnesium  pyrophosphate. 
The  phosphorus  in  the  milk  was  also  estimated  in  the  dry  milk  solids 
by  Carius'  process.  Provided  that  the  ash  was  heated  previously  with 
nitric  acid,  the  results  obtained  by  the  first  three  methods  agreed 
closely  with  those  yielded  by  Carius'  method,  the  difference  being 
about  0'0I%.  In  the  case  of  condensed  milk  and  milk-powder,  this 
difference  was  larger,  and  it  is  evident  that  Carius'  method  should  be 
employed  for  the  estimation  of  phosphorus  in  these  products.  The 
results  obtained  show  that  there  is  no  appreciable  loss  of  phosphorus 
during  the  incineration  of  milk  (compare  Abstr.,  1911,  ii,  438). 

W.  P.  S. 

The  Bstimation  of  Arsenic  in  Organic  Substances,  especially 
Organic  Arsenic  Compounds  (Salvarsan,  etc.).  Paul  Bohrisch 
and  F.  Kurschnek  {Pharm.  Zentr.-h.,  1911,  52,  1365—1371, 
1397 — 1400). — The  distillation  of  organic  materials  with  hydrochloric 
acid  in  presence  of  hydrazine  and  potassium  bromide  (Jannasch  and 
Seidel,  Abstr.,  1910,  ii,  546),  followed  by  titration  with  iodine  (Ney, 
Abstr.,  1911,  ii,  932),  gives  the  best  results  when  slightly  modified. 
It  is  inapplicable  to  metallic  arsenic  and  arsenious  sulphide,  which 
are  incompletely  converted  into  the  chloride  by  hydrochloric  acid. 
Satisfactory  results  are  obtained  from  atoxyl  and  salvarsan,  or  from 
milk  or  urine  containing  these  compounds. 

From  50  to  75  c.c.  ot  the  liquid  to  be  examined  are  distilled  with 
100  c.c.  of  fuming  hydrochloric  acid,  4  grams  of  hydrazine  sulphate,  and 

2  grams  of  potassium  bromide,  the  receiver  containing  75  to  100  c.c.  of 
water.  About  one  hour  is  required  for  the  distillation,  which  is 
carried  almost  to  dryness.  The  distillate  is  neutralised  with  concen- 
trated sodium  hydroxide,  and  titrated  with  iV/lO-iodine  after  adding 

3  grams  of  sodium  hydrogen  carbonate.  C.  H.  D. 

Estimation  of  Arsenic  as  Ammonium  Arsenomolybdate. 
Henri  Pellet  {Anal.  Ghim.  anal^,  1911,  16,  455 — 456). — A  reply  to 
Maderna  (Abstr,,  1910,  ii,  896),  who  states  that  the  relation  between 
arsenic  trioxide  and  molybdic  acid  is  as  1  :  24,  whereas  Champion  and 
the  author  found  the  relation  1  : 2 1  "S. 

The  difference,  which  is  not  very  appreciable,  is  no  doubt  caused  by 
a  different  method  of  working.  L.  de  K, 

Rapid  Estimation  of  Carbon  Monoxide.  Leonard  A.  Levy 
{J.  Soc.  C/iem.  Ind.,  1911,  30,  1437— 1440).— The  process,  which  is 
based  on  Gautier's  iodic  anhydride  method,  is  briefly  as  follows  :  The 
gaseous  mixture  is  drawn  by  means  of  an  aspirator  through  a  solution 
of  bromine  in  potassium  bromide  to  fix  unsaturated  hydrocarbons,  and 
then  through  aqueous  potassium  hydroxide  (1:1)  to  remove  bromine 
vapours,  and  also  any  carbon  dioxide.  A^ter  removing  aqueous 
vapours  by  passing  the  gas  over  phosphoric^  oxide,  the  carbon 
monoxide  is  oxidised  to  carbon  dioxide  by  parsing  it  through  a  U-tube 


iL  S04  ABirnuoTB  or  obimical  papiim. 


6IM  vjUi  A  aiztvrt  of  iitwtwi  And  io(U«  AiibjdridA.  And  iMAUd  in  an 
Mr-hAih  at  160—180* ;  to  Uw  U-tuU  b  maM  aaollMr  oo»  aiUd  with 
ooppAT  uiniuif*,  whkk  eoaiplslAlj  Absorb  tbo  umUbo  libomUd.    Th** 
oArboo  dknido  ia  now  Abaorbod.  in  a  ipMiAllj  eooslrtielod  m 
raMsblinf  a  Wiaklor  ooil,  ia  a  kaowa  fohnM  of  slAadArd  •« 
ImrinB  bjdroxUt  oolwrnd  witb  plMsolplitbAldn,  And  Iho  op. 
watiamd  mlil  th*  Umid  k  doeolori— i  ;  a  aiaiDU  oAleobii 
giwm  Um  cArboo  ■oao«d>.     Wbtn  Um  AOMNint  of  OArboa  mot 
btti  vwy  mmII,  Um  omma  of  borjU  maj  bo  titnitod  wilb  ox^..     i  .1 
AfUr  A  cortain  ▼oloao  of  tho  gaa  boa  pAMwd  Uiroofb  without  waiting 
for  ooaiiilalo  dMolorisAlioa.  *  -  r  K 


Ifctimatino  of  Hydratod  Siiioio  Ail  in  OUy.  t-uaanT 
K.  Pons  (TVwm.  J«Mr.  CWwn.  Aa,  1910.  ij  i  '  :>5).—A  diMOMtoo 
of  Tariom  ■nthodi  ■■plojftd  in  aatiiating  hydraiod  mlioA  in  olAja, 
with  Aa  Aoeottal  of  ospwiaMala  for  tbo  imrpoao  of  finding  a  ebotpor 
rtAftni  tbAB  iiiotbjIaMiBA  or  dialbylAaitno,  Aad  a  oMira  AoeorAta  oao 
tboa  ibe  10%  aodioai  hjrdroxido  aaplAyod  bj  won  PlodatrLi  and 
eowddartd  ralMloai  bj  tb«  aatbor. 


Tbo  prtpuAtioB  of  a  puro  bydraUd  ailioie  aoid  it  daaeribod,  *  »i>u^ti 
AaMoal  Off  wbieb  wa«  orAporalod  lo  diinti  aI  48*  wilh  a  prapArod 
kaolin  prarfcwly  freod  froa  iiUaie  aom,  aad  nlUmpH  tboo  mode 
to  Again  ■opArato  Ibia  iagivdiaat  by  ■mbi  of  diffortal  ooaotalraiiona 
of  Rodium  larboaalA. 

TIm  foUowiaf  proeodafa  gava  raaalli  AooaraU  to  within  0*1  ^0*^ 
Kir*  graaa  of  tbo  |iropArad  kaolia  ooaUiaiag  0*1706  gram  8iO,  Are 
boilod  ia  a  pUtiaaa  baaia  for  lae  minata*  ovar  a  frM  fiaiaa  with 
ISO  ex.  of  A  0%  ■olatioa  of  aodiaa  oArbooAla,  tbo  bAtin  baiag  k«pt  in 
BMtaoQ  to  pffaraoi  baaipiag ;  tbo  aolatioa  ia  daoaatod  throagh  a  fiiiAr 
papar,  And  tbo  trwitBiaat  with  aodiaai  oarboaato  rapaalod  twica,  the 
rei^aa  traarfarrad  U>  tbo  filtor  papar,  aad  waabod  witb  hoi  dilute 
aodiam  carfaoBAto ;  tho  trbola  of  tho  mlUoa  ia  rtoororad  rabaaqaeutly 
frooi  tho  liqaid  bj  knowa  aolbodi 

Tbo  Author  toggaaU  tho  adriaabOity  of  dotominiag  tho  aolubility 
of  qoarta,  mica,  and  falepar  in  aodiam  eorbonAto  inma  in  a  finely 
divided  condition,  bat  from  oxparimonta  witb  a  flint  fira  clay,  a 
•tratified  kaolin,  and  a  rad-baraing  olay,  bo  oonaidara  that  the 
aolability  ia  not  anflkioat  to  introdooa  a  aeriooa  error. 

F.  M.  O.  M. 

Variation  of  the  Oathodo  PotantiAl  daring  Bleoirolyaia. 
P.  Eaccums  {Buil  Soe.  ekim.  B^ig.,  lilll.  26,  427— 436).— A 
theorotioal  pAper  in  which  tho  Aothor  eritieisea  the  theory  put  forward 
by  Fischer  (JZeelroaaa/yfMeAe  SehnMmtthoden,  Stuttgart)  an  to  the 
variation  of  the  cathode  potential,  and  its  application  to  quantitative 
analyaia  by  electrolytic  methodA  W.  (>. 

BetimAtion  of  Small  Amounts  of  PotAoaimn.  Eiluaro  A. 
MiTacBiBLiCH,  K.  Cklichowski,  and  HsaMAjra  FiacHsa  {Landw. 
Vmr$mtk§  Stml.y  1912,  76,  139— 155).— IneetimatiDgpotaariam  io  soiU, 
260  ce.  of  soil  extract  with  ahont  5  c.c  of  stroug  nitric  acid  and 
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5  drops  of  sulphuric  acid  (1  :  3)  are  evaporated  until  about  20  c.c. 
rf'Uiains,  transferred  to  a  platinum  or  quartz  glass  dish,  evaporated  to 
dryness,  and  ignited.  The  residue  is  treated  with  a  drop  of  a  concen- 
trated solution  of  sodium  carbonate  and  a  few  c.c.  of  warm  water, 
and  again  evaporated  to  dryness  and  heated  until  the  carbonate 
melts.  It  is  iheu  approximately  neutralised  with  dilute  nitric 
acid,  evaporated  to  dryness,  dissolved  in  about  5  c.c.  of  hot  water, 
treated  with  3  c.c.  of  10%  cobalt  chloride  solution  and  5  c.c.  of 
10%  sodium  nitrite  solution,  and  slowly  evaporated  to  dryness  at 
80 — 90°,  care  being  taken  to  avoid  the  formation  of  crusts.  The  cold 
residue  is  then  rubbed  with  3  c.c.  of  10%  acetic  acid  to  dissolve  the 
excess  of  sodium  cobaltinitrite,  diluted  with  10  c.c.  of  water,  and 
filtered  through  hardened  filter  paper  in  a  Gooch  crucible.  The  dish 
and  crucible  are  washed  with  the  smallast  possible  amount  of  2-5% 
sodium  sulphate  solution.  The  crucible  and  precipitate  are  next  added 
to  a  nearly  boiling  mixture  of  water  (100  c.c.)  and  iV/50- potassium 
permanganate  (about  20  c.c).  After  separation  of  the  manganese 
dioxide,  about  2*5  c.c.  of  dilute  sulphuric  acid  are  added  drop  by  drop. 
The  beaker  is  then  removed  from  the  water-bath,  the  contents  treated 
with  an  excess  of  iV/50-oxalic  acid,  and  titrated  back  with  N/^Q- 
permanganate,  1  c.c.  of  which  corresponds  with  0-1571  mg.  KjO. 

N,  H.  J.  M. 

The  Estimation  of  Calcium  and  Potassium  in  the  Ash  of 
Cereals.  Firman  Thompson  and  H.  H,  Morgan  {J.  Ind.  Eng.  Chem., 
1911,  3,  398—400). — The  high  percentage  of  potassium  phosphate  in 
the  ash  of  wheat  grains  and  other  cereals  renders  the  estimation  of 
calcium  and  potassium  somewhat  difficult,  and  the  authors,  after 
numerous  experiments,  suggest  the  following  method. 

Calcium. — Fifty  c.c.  of  the  hydrochloric  acid  solution  of  the  ash 
(corresponding  to  0*5  gram  ash)  are  boiled,  rendered  slightlyammoniacal, 
acidified  with  acetic  acid,  using  an  excess  of  about  10  c.c.  of  50%  acid, 
and  bringing  the  total  volume  to  not  more  than  75  c.c.  The  pre- 
cipitate is  boiled,  allowed  to  settle,  and  the  combined  phosphates  of 
iron  and  aluminium  collected  and  thoroughly  washed  with  hot  water; 
the  filtrate,  while  hot,  is  treated  with  10  c.c.  of  a  saturated  ammonium 
oxalate  solution,  and  the  calcium  thus  precipitated  determined  by  any 
known  method. 

Potassium. — A  modification  of  the  method  of  Adie  and  Wood 
(Trans.,  1900,  77,  1076)  was  found  to  be  rapid  and  accurate,  and  is 
carried  out  as  follows.  After  separating  the  iron  and  aluminium 
phosphates  as  previously  described,  the  filtrate  is  concentrated  to 
75  c.c,  cooled,  and  treated  with  25  c.c.  cobaltinitrite  solution  (prepared 
by  Adie  and  Wood's  method),  left  overnight,  the  precipitate  collected 
on  asbestos  felt  in  a  Gooch  crucible,  and  washed  with  cooled  10%  acetic 
acid  and,  finally,  once  with  water.  The  asbestos  and  precipitate  are 
transferred  to  a  beaker,  tieated  with  40  c.c.  of  a  saturated  barium 
hydroxide  solution,  boiled,  and  the  precipitated  cobaltic  hydroxide 
collected,  whilst  the  filtrate  and  washings  pass  into  a  200  c.c.  graduated 
flask,  are  cooled,  and  made  up  to  volume.  A  solution  of  25  c.c. 
standard  potassium  permanganate  is  treated  in  a  basin  with  25  c.c. 
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ii  106  amuuotb  or  ohbmical  papbra. 

<il60%Mlplittrioafli4ud  160  e.c.  ol  koi  vmUr.  into  whioliUMalkHt    . 
■Hrita  ia  alowlT  ran  from  n  Imtvtl*  vbIU  iIm  eolowr  ^timpfmn.    i  h« 
mm  of  linrHn  Lfdraiiib  b  fovad  lo  «mw«  IIm  eoapton  wwipiiAlioi' 
of  ooUH,|Im  prwMin  of  wUali  «o«M  intMrforo  wHh  tU  tttmt^ 
vWloltiM  lilrUiaff  f or  ^MnppiMMM*  of  oolour  in  eooipoiiMtoil  f<       . 
iko  otiniMitioB  of  Um  ^Mfw  of  lotiBg  nitooua  Mid.     A  0  1274.V 
■olatioo  of  yoUmiwm  pit«HUigMMl%  is  wkieh  1  oa  to  oquiTntoiit  lo 
1  m$.  K,0,  to  fooad  to  bo  »  eoovotttooi  ooBcootimlioB  to  omploy  lu 
Uu«  oayanttoo.  F.  M.  O.  M. 

Brthnatimn  of  Moroorj  io  HjdroxjplMOjUoodioaorrv-v 
▲oetato  and  MaroafiaaUoyUo  Aoid.  Riosabd  Bkibbbm  ( 
Pkmm.,  191S,  90O.  6S--71).— Iktoto  of  lU  todoaotrto  miiiou  oi 
•oltouUkm  ptoooribod  for  oMrowtoaltoylto  Mid  in  tW  Ooraaa  PhomA 
tDprio,  nod  for  hf^Kmtyfkmykmtdimmnnry  oooutg  fnvo  vortobto 
rtrallo.  Tbo  nutottoa  wm  foaod  to  bo  duo  to  Ibo  not  of  too  moeh 
•onto  mU  ia  dtonhriaf  tko  DUfOiiad.  TIm  •obttoa  inoooitoaoid 
•boald  ho  alBMMi  ooatrmltood  wiHi  pola«iam  kjrdrosido  lolattoo,  ib« 
todiao  mIuImmi  addod,  aad  tbo  titration  mith  •odium  tbiamlphato  oom 
atotod  altor  oao  hour* 

Yarialdo  noolto  aio  atoo  obtainod  wboo  ibo  OMibod  u  a)>|»li«d  t 
BMMOitoaUeylto  aoid,  dao  to  tbo  foot  tbai  oooimoretol  pro|mi 
thto  oomponad  ooataia  ■wroiiijrMliajrtotOMiitoyHn  add.    Tbc 
of  ■■liMottoa  to  wo>mi»oadrH :    Half  a  rnua  of  tbo 


of  irtiMatiM  to  wo>mi»oadrH :    Half  a  irnua  of  tbo  auUtetiUi. 
to  dtoHdvod  ia  SO  oa.  ^/lOpotandoB  bTdrmido  aolatioa,  Umo  dilate 
witb  100  oko.  of  volar,  and  a  fow  dropa  of  o-uitrophonol  aolotioa  MiM»< 
Tbiriy  oa  of  iV/IO-bjrdrooblorto  aoidara  tbonadd«Kl,  ihoBdxt4ir»  «i>ii.«i., 
aad  than  titnUad  baok  vitb  /T/lO-polaamui  bydrojuda  mo1ui<  >a 

diffcMt-noa  baiwaaa  90  aad  tbo  aaaiW  of  0.0.  of  alkali  uaad,  nun 
hj  0  0138.  givoo  tko  — oaat  of  aaUajrlto  aeid  proaoat  ta  vbo  iatyu 
and  tko  diffariiiea  bottPiia  100  aad  tbo  poroMlligt  of  aUifljlto  acid  ao 
prooaat,  aaltipUad  by  O-Oft&i,  gtroa  tko  p«c«Btega  of  BMMury,  which 
dwald  eorroapoad  witb  tbai  fooad  bf  tko  foltowiajf  aotbod :  O'S  gram 
of  tbo  ooMpound  diaaolrad  ia  10  0.0.  iT-polaaaiBai  bjditnddo  oolotion 
M  dilntad  with  36  o.c.  of  watar  oowtaiaing  6  ex.  of  90%  aoiito  aoid, 
ahokan,  nixad  with  26  cm.  il^/10-iodiaa  aolntaoo*  aad,  after  llfia(>n 
boon,  thratod  wiih  ilT/iatbiaaalpkata  aolatMii.     Baak  e.e.  of  iodii 
•olntioo  uaod  corraaponcb  with  UOIOO  graoi  of  larcnry.      T.  A.  H. 

Mloro-ofaeiniottl  Reaction  for  Ifangan— a.  M.  Waoknaab 
{Pkmnm,  WmkbUd,  1911,  49.  14— 16).~PotaMiiim  ebroaate  i« 
reoomBOBded,  aa  tlito  forms  an  ioac^abto  crystalline  doabto  chromaie 
with  manfanoar.  Viewed  under  the  microiKx>pe  the  dark  brown 
ayalato  are  found  to  be  grouped  into  beautiful  roaettea,  and  in  the 
OBoe  of  great  dilation  they  are  united  to  bondtoa.  !%•  aolation  ahould 
bo  neutral  or  bat  faintly  add.  At  the  oommeDoenMBt,  tko  roaettea 
appear  like  black  dots,  which  grow  to  rtrj  eharaeteriatie  bundtoa.  The 
erystato  ahow  double  refraction.  0*006  mg.  of  manganaea  uuiy  be 
recognised.  The  preaence  of  nnc  does  not  interfere,  aa  sine  ohroniate 
to  not  crystalline.  If,  boworer,  the  sine  preponderates  to  the  «xt«iit 
of  10  : 1  or  more,  a  preliminaiy  separation  of  the  manganeaa  ahould  be 
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effected    by  hydrogen  peroxide  in  ammoniacal  solution.      Quantities 
below  01  mg.,  however,  can  then  no  longer  be  detected.       L.  dk  K. 

Estimation  of  Manganese  by  the  Sodium  Bismuthate 
Method.  William  F.  Hillebrand  and  William  Blum  (/.  Ind.  Eng. 
Cfiem.,  1911,  3,  374 — 376). — The  author  points  out  an  error  by 
Brinton  (this  vol.,  ii,  93),  who  used  an  incorrect  factor  for  the  ratio  of 
5Na2C204  :  2Mn  ;  after  recalculating  Brinton's  results,  and  from  expari- 
ments  conducted  at  the  Bureau  of  Standards,  the  author  considers 
that  more  evidence  is  required  to  justify  the  adoption  of  the  suggested 
empirical  instead  of  the  theoretical  factor,  and  exhibits  tabulated 
analytical  data  in  support  of  his  contention.  F.  M.  G.  M. 

Estimation  of  Manganese  by  the  Sodium  Bismuthate 
Method.  Paul  H.  M.  P.  Brinton  (J".  Ind.  Eng.  Chem.,  1911,  3, 
376). — The  correction  of  an  error  (this  vol.,  ii,  93)  when  the  factor 
0*16024  instead  of  0"16397  was  taken  to  represent  the  ratio 
SNagC^O^  :  2Mn ;  it  is  pointed  out  that  this  mistake  does  not  influence 
the  correctness  of  the  empirical  factor  0*1656  suggested  by  the  author, 
although  it  diminishes  the  necessity  for  its  employment,  neither  d<jes 
it  affect  the  analytical  results  described  in  the  previous  communication. 

F.  M.  G.  M. 

Analysis  of  Technical  Perro-Boron.  Gaston  Raulin  {Mon. 
iSci.,  1911,  [v],  1,  ii,  434 — 438). — The  volumetricj  estimation  of  boric 
acid  in  the  pretence  of  a  po]>  bydroxy-alcohol  (such  as  glycerol)  was 
first  employed  by  Thomson  (Abstr.,  1894,  ii,  28)  and  by  Barthe 
(J.  Phat'm.  Chim.,  1894,  29,  163),  and  is  now  adapted  for  technical 
analysis. 

The  mineral  (0*5 — 1  gram)  is  decomposed  by  boiling  with  3 — 4  c.c.  of 
concentrated  sulphuric  acid,  cooled,  20  c.c.  of  methyl  alcohol  added, 
ami  the  boric  acid  distilled  into  20—25  c.c.  of  a  2%  sodium  carbonate 
solution  ;  the  distillation  is  repeated  four  or  five  times  with  addition 
of  15  c.c.  of  methyl  alcohol  each  time.  The  distillate  is  freed  from 
methyl  alcohol  by  evaporation,  just  acidified  with  dilute  hydrochloric 
acid,  boiled,  neutralised  with  sodium  carbonate,  treated  yvith  glycerol 
(2  part.'^)  and  alcohol  (1  part),  and  finally  titrated  with  standard 
sodium  carbonate,  using  phenolphthalein  as  indicator.     F.  M.  G.  M. 

The  Analysis  of  Perro-Uranium.  II.  Woldemar  Trautmann 
{Zeitsch.  anyew.  CJiem.,  1912,  25,  19). — By  an  error  in  the  former 
paper  (Abstr.,  1911,  ii,  157),  aluminium  was  directed  to  be  extracted 
from  the  alloy  by  fusion  with  sodium  peroxide,  instead  of  from  the 
residue  from  the  treatment  with  ammonium  carbonate.  As  traces 
may  remain  in  solution  even  after  twenty-four  hours,  it  is  now 
recommended  that  the  fully  oxidised  solution  should  be  saturated 
with  solid  ammonium  carbonate,  and  mixed  with  a  slight  excess  of 
ammonium  sulphide.  After  shaking,  an  aliquot  part  is  filtered,  and 
tJie  uranium  separated  from  the  filtrate  by  boiling. 

Particles  of  silicon  carbide  may  remain  insoluble  when  the  alloy  is 
dissolved  in  aqua  regia.  C.  H.  D. 


it  SOS  ABvnucni  or  chbmical  papekh. 


of  High  OnuSe  Alloys  of  Tcmgiftien.  T.  KooxYNaiii 
{B^.  Amd.  StL  Cfwww.  1911,  A,  ft4S-544).— CAI«r«M  MttA. 
ctmrmij  po«d«t«d  «uDpl«  in  pJumii  in  a  porealdii  boat,  aiKl  in' . 
into  A  floaboitioB  talM  connwuH  wHk  «  PttUcoi  inb%  AU«d  wtUi  dtluto 
hjdroeklorio  Mid  (1 :  &).  AmfrfdMirniol  oMoriiMitpMMd.MMl  »b«ii 
Um  air  IS  compltliily  aspvllad  Um  ooabnrtkm  in  i»UH«l  m  untuU  until 
only  a  liul*  carbon  rmwuna  in  the  boat^  When  oold,  ih*  taban  <trv 
diacMin— tod,  and,  after  anplviAf  tha  Paligoi  toba»  boUi  ara  wbhIu^I. 
ifsi  villi  warm  dilnto  hydroeblorie  aeid  and  tban  with  dUuto  ammunia. 
Tba  adxad  liqaidB,  waawiring  aboat  500  e.e.,  ara  mixad  witb  5  ex  of 
ImbodUork  and  niirie  adda  ia  aici,  and  boilad  wiUl  60  cie.  are  led. 
TTn  liiiifilin  acid  it  Umb  pallaBlad  and  waahad,  b«l  aa  aiMM  raoiaina 
in  aolauoo  it  ia  BiBiiiwry  to  iveotrar  tUa  by  wtrnfOKlUnm  lo  dryaaM 
and  bating  tba  raddoa  »i  ISO" ;  tba  umm  ia  tbaa  boOad  witb  dilute 
bvdroeblonc  acid,  and  tba  nndiawdvad  tonfatic  add  ia  ooll«rt«M| 
Bbottld  tba  tonfiAie  add  ooolaia  iron,  it  Bay  ba  fraad  fn'tn  thi»  hy 
diaMlving  in  dilute aamonia  and  rafirtdpitatiog  by  tioihng  with  axoMM 
of  dilate  bydnMbloria  add  (1 :  10)  ;  tba  tfaoaa  raaaaouig  in  aoloiion 
ara  tban  again  lacotwad  by  evaponOioo  aa  dif  acted.  Tba  |Mradpiut« 
ia  fiaallydtanlTad  in  a»»noia,  wmponlMd  to  a  wnall  volnaa  in  a  quartz 
andbl%  addifiad  wiib  nitrie  aaid,  avapoialad  to  diynti,  and  tban 
ignitad  to  tba  trtoaida. 

j/yrfr^^won*  add  m»tkoi. — ^Tba  aaaipla.  In  aaall  lompa,  b  treated 
in  a  platinooi  cradMa  witb  5  cc.  of  uitric  add  (D  1*4)  and  3  c.r  of 
watv  for  every  0*9  gram  taken  from  tbe  aMiay.  0*5  Oram  (or  B)<>r«) 
of  ammonium  floorida  im  added,  and  tbe  wbole  ia  beatad  on  tbe  wnt4>r 
batb  ontal  diaedvad  ;  eomatimea  it  ia  naetanry  to  add  a  few  drope  of 
aolpbarie  add.  Vinally,  2  to  9  ca.  of  Mlpbwfo  add  aia  added,  and 
tba  flnonne  ia  ezpallad  by  beating  on  tba  watar-batb. 

Wban  oold.  tba  coatente  ara  riMad  witb  walar  inte  a  beaker  ;  tmrr^ 
of  longatie  add  adbadng  to  tba  diab  are  diaadvad  in  dilute  u 
Tbe  adotaon,  maaaoring  aboat  60  ae.,  ia  tban  ImiM  with 
bydrodilorie  add,  etc,  aa  in  tba  eblorina  OMibo*!  I    i  ^   K 

[8^)«ration  of  Oolombiom  and  Tantalum  J  Om>  Rurr  and 
Bml  iicHiLLUi  (Zdlaci.  antorf.  Ckaim.,  1»11,  12,  329— S67).~-8» 
ibis  VI >l  .  ii,  l^a. 

Batunation    of   Small    Quantities  of   Methyl  Alcohol 
Prsesnoe  of  Bthyl  Alcohol  J.    Chaklcs  Simmomdo  {Anmlf^,  i 
97,  16 — 18). — The  liquid  (a  madidnal  linetore.  for  inatance)  ii* 
mitted  te  distiilatioD,   and    if  neoeeaary  purified    by  tbe   metbou    <: 
Tkor(«  and   Holmes  (Trana,    1903,  83,    314)  or  by  otber  suitebl» 
means.    It  is  then  dilated  with  water  or  ethyl  aleohol  until  it  contains 
10%  of  aloobol  by  volume. 

To  5  cc  of  this  liquid  pfaused  in  a  wide  test-tube  are  added  2*5  c.c. 
of  permanganate  solution  (21  grams  per  100  c.c.)  and  tbeo  0*2  <■  r. 
of  Hulphnric  acid.     After  three  minutes,  0*5  c.c.  of  oxalic 
grams  t>er  100  cc.)  is  added,  followed  by  1  cc.  of  sulphuric aci 
gi  Schiprfl  r^f^pii^  f^  POlf  »4^f  Vt4  ft  Tiol^t  pojour,  which  taKet' 
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some    time  to  develop,   according  to    the   amount   of  methyl  alcohol 
oriyinally  present,  will  then  hn  noticed  (formaldehyde  reaction). 

The  colour  may  be  matched  by  means  of  solutions  treated  as  above, 
and  containing  the  formaldehyde  produced  from  0*001  to  0*004  gram 
of  methyl  alcohol.  L.  de  K. 

Systematic  Analysis  of  Phenols.  Jean  A.  Sanchez  {Bull.  Soc. 
c/iim.,  1911,  [iv],  9,  1056 — 1059). — A  system  of  detecting  phenols  by 
means  of  colour  reactions  and  precipitates  is  given' 

To  1  c.c.  of  the  liquid  to  be  examined,  1  c.c.  of  mercuric  nitrate 
solution  is  added  ;  a  slate- l>)ack  precipitate  indicates  catechol.  Two 
c.c.  of  the  original  liquid  are  mixed  with  4  c.c.  of  lead  acetate 
solution.  The  precipitate  (a)  is  separately  examined,  and  the  filtrate 
is  divided  into  two  parts  (b)  and  (c).  Formaldehyde  and  hydrochloric 
acid  give  on  boiling  a  gooseberry -red,  fiocculent  precipitate  with  (i)  if 
resorcinolis  present,  and  ammonium  sulphomolybdate  solution  produces 
an  indigo-blue  coloration  with  (c)  if  quinol  is  present.  The  precipitate 
(o)  gives  a  red  coloration  changing  to  violet-red  with  formaldehyde  and 
hydrochloric  acid  if  pyrogallol  is  present. 

The  original  liquid  with  formaldehyde  and  hydrochloric  acid  gives 
a  green  coloration  if  it  contains  phloroglucol  :  (2)  a  ruby-red  tint 
with  potassium  cyanide  if  it  contains  gallic  acid  ;  (3)  a  white  precipi- 
tate with  solution  of  nicotine  hydrochloride  if  tannic  acid  is  present ; 
and  (4)  a  ruby-red  tint  with  phloroglucinol  and  hydrochloric  acid  if  it 
contains  vanillin.  For  the  detection  of  salicylic  acid  the  original 
liquid  i.s  treated  with  lead  niirate  solution  and  2  drops  of  ammonia, 
and  to  the  filtrate,  acidified  with  2  drops  of  hydrochloric  acid,  ferric 
chloride  is  added.  A  bluish-violet  coloration  is  produced  if  salicylic 
acid  is  present. 

Directions  are  given  for  the  preparation  of  the  various  reagents. 

T.  A.  H. 

New  Method  for  the  Estimation  of  Sugar.  Franz  von 
FiLLiNGEK  {Zeitsch.  Nahr.  Genussm.,  1911,  22,  605 — 607). — Two 
solutions  are  required  in  the  process  described,  one  containing  250 
grams  of  potassium  thiocyanate,  250  grams  of  potassium  carbonate, 
and  25  grams  of  potassium  hydrogen  carbonate  per  litre,  and  the  other 
containing  4'278  grams  of  crystallised  copper  sulphate  per  litre. 
Twenty  c.c.  of  each  of  these  solutions  are  placed  in  a  flask,  the  latter 
being  then  closed  with  a  rubber  stopper,  through  which  passes  the 
lower  end  ot  the  burette  containing  the  sugar  solution  under  examina- 
tion. A  side-tube  on  the  neck  of  the  flask  is  connected,  by  means  of 
a  T-piece,  with  two  wash-bottles  containing  alkaline  pyrogallol  solu- 
tion, the  tubes  in  which  are  so  arranged  that  all  air  entering  or  leaving 
the  fla>k  passes  through  one  or  the  other  wash-bottle,  respectively. 
The  solution  in  the  flask  is  now  boiled  to  expel  the  dissolved  and  free 
oxygen,  and  the  sugar  solution  is  then  added  gradually  to  the  boiling 
contents  of  the  flask  until  the  colour  is  discharged.  The  percentage 
quantity  of  sugar  in  the  solution  is  found  by  dividing  1  by  the  number 
of  c.c.  of  the  solution  required  for  the  titration.  The  ^ugar  solution 
§bpul4  cpiiti^iu  apprpxirqately  0*1%  of  sugar.  W-  V.  S. 


II    SIO  ABSTEACn  or  OHmiOAL  PAP 

BugAT  AnmXjwim.  OablNm;hm0  Mid  Mioakv  Iriiida  (JEnImA. 
Mr.  iUut.  JEMfanW,  1911.  I11B~U89).— OurbobjdmU  •olotfona  vn 
pr«dpitat«d  ftrvt  with  m«rcurie  awtaU  in  60%  aolirtioD  and  then  with 
pbotphotongBlio  acid  in  S0%  ■uiiiliii.  Tb«  pNsMuiM  Mttto  qakkly. 
Mid  »*•  mmij  filUrtd.    Thtam  rmmU  do  noi  dm4  mtboliydiatM  »t 

«  nil    p 


all,  boi  ooaptoidj  ptvcipiuta  nil  poriiMa,  alkaloids,  noclMe  aci<i> 

^ho&pkmtidm,  ind  dy**,  •■  wdl  ••  all  nrouia  daoooipiMilioii  prodart*  ; 

the  elmr,  aUsoit  wkiiiriw  Mgpr  aoltttloQt  waintnf  ara  polariMd 


diroctly.  Ftotm  of  tha  raaatata  la  avoidad.  aad  Mm  ■wumig  anauta 
prtdpiuta  ia  iharad  off  bafota  iba  addition  of  U»a  phoaphoiung«tic 
aekl.  Tba  raafaoU  bava  ao  faiiaaoca  on  iba  rolatorj  poivar  of  tba 
nifara.  Olaooiafliiaa  aohitkMM  aaa  ba  pvriiad  in  tba  mm»  mannar, 
aad  tba  Mttbod  ia  |iirtaBhriy  Mrittd  for  tba  aaaljida  of  molaaM*.  of 
wUdb  atvacal  anuBplM  Ma qvolad.  B.  F.  A. 


Th*  WtMtDtMoa  of  Sugar  In  Urina.  Itab  Bam  (Bimktm. 
fntmk.,  \9\%  86, 166).— Ia  Tiawof  tba  raoaatpablkatfcMi  of  Aadanoa 
(tbia  vol.,  ii,  101)  tbat  tba  fdjpaoataaa  ba  r«BO«wl  froai  vHaa  bj 
cbansoal  in  tba  praiMai  of  aealia  aoid,  tba  aatbor  aUtaR  that  ba  haii 
MMoaoifally  aaipkyod  altabol  iaotoad  of  tba  aaid,  oaiag  S  ex.  of 
alaobol  to  18  «.&  of  oriaii  Tba  aiiaa  tboald  ba  dilutad  if  H  ooataiaa 
0'5%afaafM>.  '   T-    ■ 


StabOitj  of  Diflbraot  T^paa  of  Bmokalaaa  Powd. 
Oltra-Tiolat  Light     Dajtob.  Bmnaun  aad  llavav 
((^mfi.  tmd.,    1911.   IflS,   im>— l»»3).~Mniuaaii  to 
lifbt  ooBiUarably  aiwalarat—  tba  apaotaaaoaa  diaoaipwiti 
1«M  anIoaivaB,  and  ihia  eaa  ba  aiadt  tba  baiia  of  a  a»H 
Uai.     Tba  ex|>laaivo«  ataminad   wara  oat    into  oylindr 
i)*S6 — 0*46  gram,  pk rod  owm  amaaiji  in  a  qnarta  toV>< 
iiitrogaa  or  carboa  dioxide,  and  aifiMtil  to  tba  radiaUoD   irom   u 
({oartt  aiaronry  laaip  at  a  diataaea  of  78 — 80  aim.  for  atx  boon.     In 
att  oaaw  rapid  daoaaipMitioa  oManad   with  prodnatioa  of  earbon 
noDoodda  or  diood^  aitrofan,  aad  fraqo^ntlj  nitrooa  and  nitrie  oxidaa. 
Povdara  ooaaialiag  oolj  of  nttratad  oalluloaa  wara  foond  to  ba  more 
Atabla  tbaa  tbooa  aontaining    nitroglTean^.      Aa    BagHah   oordita 
containing  80%  of  tba  latter  and  6%  of  TaaaUna,  axpuaed  in  1  e.c.  of 
carbon  dioxide,  gave  a  mixtnre  oompoacd  of  iba  following  rolnraen  of 
gaeaa:  CX)^  1  ca.;  CO,  01 7  ex.  ;NO,  0-lOe.c;  N^,0-0«e.e.;  N^OlOcc 
Naaiarieal  raaaKa  are  abw  giran  for  tbe  Fkaneb  A  and  B  fiowdarH,  and 
far  balialita  of  dilaraat  agao  and  witb  diffarant  atabOiaan. 

W.  O.  W 

Biiiiiialiim  of  Oitral  in  Lamon  Oil  J.  R.  Rippbtoi  and  I^olim 
B.  Wm  (iiMMT.  J.  PAarw^,  1911,  88,668—662).— A  method  pro(><>^d 
originally  by  HDtner  ia  reeommaaded  an  being  tniatworthy ;  it 
dapaoda  oo  tbe  ooloration  prodooed  when  dtral  ia  treated  with 
m  pbenylaaadiamina  hydrochloride.  The  reagent  aolntion  ia  prepared 
by  diaaolring  1  gram  <^  the  aali  in  100  e.o.  of  alcohol  aad  filtering  the 
aolntion  tbroogb  bone-obareoal.  From  2  to  4  e.e.  of  a  9%  aleoholic 
aolation  of  the  lemon  oil  are  plaoad  in  a  gradoated  cylinder,  10  ce.  of 
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the  reagent  are  added,  and  the  mixture  is  diluted  with  alcohol  to  a 
volume  of  25  c.c.  The  coloration  is  then  compared  with  that  obtained 
with  mixtures  containing  known  amounts  of  citral.  W.  P.  S. 

Estimation  of  Acids  in  Wine  with  a  View  to  Discover 
Adulteration.  Ferdinand  Repiton  {Mon.  Sci.,  1911,  [v],  1,  i, 
379 — 382). — The  acidity  of  wine  can  be  represented  by  the  formula  : 

where  At  is  the  total  acidity,  A/  the  fixed  acidity,  A^  volatile  acidity, 
and  Ag  gaseous  acidity ;  the  author  discusses  their  relationship  and 
transformations  by  the  action  of  disease  and  organisms,  and  describes 
methods  of  estimating  and  distinguishing  between  them. 

F.  M.  G.  M. 

The  Estimation  of  Volatile  Acids  in  Wines.  Fritz  Koczirz 
{Zeitsch.  landw.  Wesen.  Oesterr.,  1911,  14,  866 — 871). — A  discussion 
of  numerous  methods  employed  in  the  estimation  of  volatile  acids 
in  wine,  with  a  sketch  and  description  of  a  distilling  apparatus  which 
the  author  considers  to  give  satisfactory  results.  F.  M.  G.  M. 

Estimation  of  Acids  in  Oils  and  Fats.  Heinrich  Loebell 
{>Seifensied.  Zeit.,  1911,  38,  501—502,  530— 532).— A  method  for  the 
estimation  of  the  acidity  of  fats  and  machine  oils  in  which  the 
presence  of  any  acid  is  undesirable.  The  titration  is  carried  out  in  a 
flask  fitted  with  a  tap  at  the  base,  and  three  openings  at  the 
top  into  wliich  are  fitted  respectively  a  tube  packed  with  soda-lime,  a 
burette  from  which  the  standard  alcoholic  sodium  hydroxide  (or 
barium  hydroxide)  is  delivered,  and  a  dropping  funnel  containing 
about  100  c.c.  benzyl  alcohol  and  2  c.c.  of  a  2%  solution  of  alkali-blue. 

F.  M.  G.  M. 

Analysis  of  Lactic  Acid.  W.  Klapproth  {Chem.  Zeit.,  1911, 
35,  1409). — In  replying  to  criticisms  by  Besson  (compare  Abstr., 
1911,  ii,  1140),  the  author  points  out  that  the  method  described  by 
himself  (Abstr.,  1911,  ii,  1038)  is  not  a  new  method,  but  one  which 
has  been  in  general  use  for  some  time.  Whilst  heating  the  neutralised 
lactic  acid  solution  after  the  addition  of  an  excess  of  standard  alkali 
accelerates  the  hydration  of  the  anhydride,  it  is  better  to  avoid  boiling 
at  any  stage  of  the  estimation.  The  methods  described  by  Besson  and 
the  author  are  similar  in  principle,  and,  after  further  investigation,  will 
probably  be  equally  trustworthy.  W.  P.  S. 

New  Reaction  for  Uric  Acid.  Dioscoride  Vitali  {Boll.  Chim. 
Farm.,  1911,  50,  799—803.  Compare  Ganassini,  Abstr.,  1909, 
ii,  100). — The  author  substituted  a  number  of  other  oxidisers  for  the 
potassium  persulphate  employed  by  Ganassini  in  his  reaction  for  the 
detection  of  urio  acid,  but  sodium  peroxide  was  the  only  one  with 
which  the  reaction  could  be  effected.  No  other  metallic  salt  was 
found  capable  of  replacing  the  zinc  salts  used  by  Ganassini,  but  the 
behaviour  of  some  of  them  towards  the  solution  containing  alkali, 
urate,  and  sodium  peroxide  was  characteristic.  Copper  sulphate  gave 
a  green  precipitate  (blue  with  larger  quantities),  cobaltous  chloride  a 
bluish-violet  precipitate,  and  nickel  salts  a  green  precipitate  having  a 
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yHlnw  iw  N'rutral  IimmI  MwCat«  in  iht*  Hinii*  omdilionH  |r*v«i  «  rt- 

prvcipit.ii 


!•    V 


16,  453 — 4r>4).      li      >!■.  V,  . 

tion  of  that  oonair  tided   hy 

connaeiad  at  tba  appar  mt^  «» ^ 

botloa  of  whkh  ara  pla 

f  oBBal  conlahiiBg  h  jpoor ' 

bulb,  and  tha  groaM  Jdnt  t«  ngad  to  act  a«  a  tap  to  adui 

eat  off  air  from  tha  bolb.     Ai  •  iha  whola  in  a  watar  tr 

tba  funnel  w  tornad  ao  a«  to  ^'  > tmioattoa  with  tha  air 

by  opaning  tba  atopcopk  tba  robromita  U  allowvu  > 

iowinio  Um  mrioai    Tha  aiti   .  m  tha  boraUa  ia  tbri 


■Maaortd  with  tha  aaaal  pranautiom.  L  >>^:  K 

A  ModifloAtioB  or  Stafltr'a  MMhod  of  B«tiin*tiog  Uiv 
in  Urioe.    Taoi  BKKaaim  aad  K.  A.  SOouium  (/MmA.  f»*yM»^ 
CAmn.,  1913,76.  173~I76).~Riaflar*a  mathod  eoii»Ui«  in  wanning 
tha  nrina  witli  ntttie  and  aitvoua  aoida.  *!>!«•>>  .I^.inii»>M<«  tba  ur^>    '•• 
that  it  yiakb  aqoal  voloaMi  of  oarboo  '>g*a<     1^ 

iaeoaibioad  with  Doaias'  aobod  for  •MtimMi.ioj^  niuvgvo,  tha  Btvctf 
ia  aiaipla  and  aeevmta.  Tha  dolaik  of  iba  aaggatUd  iwKi<»lioo  ai 
daacribtd.  and  tha  apparatoa  ■iployad  ia  figarad.  W   D    11 

BstimAtion    of    Cinnamain    in    Baloam    of    Pom.       Vuahz 
Lbrmamn  and  A.  Moixkk  {ArcJk.  I'karw^,    \^\%   260,    |-^).^T>.n 
following  Mat  had  ia  raeoaaandad :  Fiva  graaa  of  water  ara  n 
with  2-5  graiM  of  b«liMMi  of  Para  in  a  76  ce.  bottla,  and  to  tbii*  li'     . 
of  ethar  are  addad,  and  tha  whola  sbakan  during  ooa  minnta.     Y'w 
graiaa  of  eodiom  hydroxide  aolntioo  ara  than  added,  and  tha  mtstuit.- 
again  ahakan  during  ona  minata.    Tba  i  ottia  is  eacarely  eorkad,  and 
•at  aside  boilo«  opwarda  doring   t»n-  uinatas.     Tha  cork  is  the i 
earefully  looeeoad,  and  aboat  3  c.c.  of   the  aqoaoos  layer  run   of 
Half  a  gram  of  tngaeanth  gun  is  than  addad  to  tha  content*  of  the 
boiUe,  and  the  whola  ihakan.     After  five  minutes,  tha  dear  ethere«l 
solution  is  run  into  a  tared,  wide  uouthed   flask  and   its  weight  (v 
noted.     The  solvent  is  then  dihtillad  off,  the  residue  dried  »'    in(< 
during  thirty  to  forty^va  minntea,  and  iu  weight  (to')  d« 
Tha  paroaotagf ,  X, of  cinnamain  in  thabalaam  u  given  by  the  i<>ii<iwin 
aqoatioo:  s-(S0M?7«e-iO40.  T.  A.  II. 

CkMigtilation    of    Albomin     by    Heat.       Conseqaenoee     in 
Oonnezion  with  the  BaUmation  of  Urinary  A 
VAiXBav  {t\^j4.  r«ftd.,  1911,  163,  1343—1244).- 
albuainou*  urine  which  has  baan  aeidifiad  and  coagulated  by  beat  1 1 
presence  of  ammonium  chloride  dtill  give*  a  firecipitate  with  Tanret 
reagent.      The   use   of   Tauret's    or    Es)Ntch'«   reagent    is    thentote 
raooni mended  for  the  accurate  eatimation  of  urinary  albumin.  '  ^ 

W.  O.  W. 
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Proposed  System  of  Notation  for  Physico-chemical 
Quantities.  Arthur  A.  Noyes  (J.  Amer.  Chem.  Soc,  1912,  34, 
1 — 6). — An  outline  is  given  of  a  system  of  notation  for  physico- 
chemical  quantities  which  is  intended  to  serve  as  a  basis  for  further 
discussion.  An  endeavour  has  been  made  to  formulate  a  rational  and 
consistent  scheme,  and  at  the  same  time  to  retain  as  far  as  possible 
the  specific  symbols  at  present  in  general  use.  E.  G. 

Determinations  of  Refractive  Indices  of  Gases  Under  High 
Pressures.  I.  The  Dispersion  of  Hydrogen.  L.  H.  Siertsema 
and  M.  de  Haas  {Proc.  K.  AJaid.  Wetensch.  Amsterdam,  1911,  14, 
592 — 603). — The  refractive  index  of  hydrogen  has  been  measured  at 
pressures  from  40  to  80  atmospheres  and  for  different  wave-lengths 
by  the  interferometer  method.  From  these  data  it  is  found  that  the 
dispersion  constant  of  hydrogen  is  independent  of  the  pressure  within 
the  above  limits.  The  constants  for  the  different  wave-lengths  are 
compared  with  the  values  obtained  by  calculation  or  graphical 
interpolation  from  the  results  of  previous  observers. 

The  natural  vibration  of  hydrogen  is  found  to  correspond  with  the 
wave-length  A.  =  0'08703/li,  which  agrees  with  the  values  calculated  by 
Koch  and  by  Natanson,  H.  M.  D. 

Spectrochemical  Investigations.  Karl  Auwebs  (Annalen,  1912, 
387,  165 — 166.  Compare  following  abstracts). — The  investigations  of 
the  author  and  Eisenlohr  (Abstr.,  1910,  ii,  365,  367  ;  1911,  ii,  781, 
782)  have  materially  increased  the  dependence  which  can  be  placed  on 
the  constitution  of  an  organic  substance  determined  by  refractometric 
measurements.  These  investigations  are  being  continued,  of  aromatic 
and  of  nitrogenous  compounds  by  Eisenlohr,  of  acyclic  and  of 
hydroaromatic  substances  by  the  author.  C.  S. 

Refraction  and  Dispersion  of  Organic  Substances 
containing  Several  Isolated  Double  Linkings.  Karl  Auwers 
and  W.  MoosBKUGGER  (Annalen,  1912,387,  167 — 199). — The  generally 
accepted  view  that  acyclic  dienes  containing  isolated  double  linkings 
are  optically  normal  rests  on  a  very  narrow  experimental  foundation 
The  authors,  therefore,  have  determined  the  moltcular  refractions  and 
dispersions  of  a  number  of  hydrocarbons,  alcohols,  ketones,  acids,  and 
esters  containing  two  or  more  isolated  (not  conjugated)  double  linkings, 
and  have  established  with  practical  certainty  the  fact  that  such 
substances  exhibit  normal  optical  behaviour.  The  substances  which 
have  been  examined  are  )8-methyl-A/3«-hexadiene,  ^^-dimethyl-A^e- 
heptadiene,  /3^- dimethyl -A"-heptadiene,  y3^-dimethyl- A/'^-octadiene, 
^^-dimethyl-A'^^-nonatriene,  €-ethyl-A"^^-nonatriene,  as-diallylacetone, 
«-diallylacetone,  diallylacetic  acid  and  its  ethyl  ester,  ethyl 
diallylmalonate,  triallyl  tricarballylate,  and  triallyl  citrate. 
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Tb*  po«itioD«  of  Um  tivuui>  -    '    '  ' 

trieoM  (which  h»,r%  hma  obtn 
akobob)  haY«  aoi  bMB  dsln 
posHioOt  bowavtr,  U  iiiwiliri 

opiioal   (and  also  Um  tbtnn  h>(iroo*rhoui>    im 

iadvpradMit  of  Um  rtktiTt  po-  linkingt,  proTided 

Umj  wt  not  eonjafai«d.  0.  S. 

Byotn  wihwnioal  DifBirMitUtioD  botwoeo  HydroAroni 
Ooopoonda  with  Mpdocyelio  and  with  BwoiojeUo  Do 
liDldngs.  Kakl  Auwm  and  Pniurr  FIllikobr  (iiwMilm,  i 
867.  SOU— S39X— 8m  thb  vol.,  i,  187. 

Oo—Ututioa  of  Camphone.   Kaju.  Auwiu  (JwmImi,  191^  9Bn 
340— S53).— Tbo  Mthor  ntlU  atUalloM  to  tbo  Bwiiity  of  oiprowiog 
donrilko  M  !>«,  Ml  ••  D*^  in  the  mieahtioa  of  nodAo  and  BMlMolar 
rafraoKoao ;  ia  tW  latlor  oaMv  tho  orror  axooodo  4%  at  100*. 

TW  oiaHaHoiio  of  tho  ■aoiiifla  rofraeUoao,  Sp,  of  tarpoooa  ooalaininp 
a  UBiiByaliB  doablo  liakiof  (aaWnooo^  HI  foneho^o,  torplooliO' 
ft'tmfintn9,  /l*piaooo)  vary  frooi  0*3  to  0*6,  aad,  tlmofon.  art  Jq»i 
wbot  U  to  bo  oxpoelod  fnaa  a  eoaiparioon  wjih  thooxaltatkmii  of  Sp  of 
tho  alkyHdwmylipaffaaini  (tirio  vol..  i.  187).  Thovoiodqaootiooof  Um 
eoBoUtntioa  of  mphio  aapoata  to  bo  orttlod  doAailtly  ia  faroor  of 
Wagaor'a  ■■Ihylwi  fonrala  bj  tbo  fact  that  tbo  osaltatioB  of  S^  *" 
0*37,  Utaa  iadiwihig  that  winipbwn  ako  coataiaa  a  ooaieyelio  doable 
linking.  0. 8. 

Bpeotroacopio    Inve«tigatioD«    in     Connozion     with     tho 
AotiTo  ModlflottUon  of  Nitrogon     II.    Spectra  of  Blements 
and  CompoiOBda  Bxcitod  bj  the  Nitrogen.    (Hon.)  Roaaar  J. 
Srairrr  and  Aunaat  Kowlui  (fVoe.  Rtf^.  Soc^  I91S,  A,  86,  105—117 
Compare  AboCr.»  1911,  ii,   482,  678).— An  a  rwalt  of  tho  oxamin: 
Uoo  of  the  upeetra  obCainod  when  Toriooa  olement*  and  eompouii<i 
are  subjected  to  tbo  actaoo  of  the  aetavo  OMdiflcation  of  nitrogoo,  it  i^ 
found   that   thow  i^poetr*  do  not  differ  fundamentallj  from   thofo 
obtained  by  other  metbode  of  ozdtation.     In  many  ceeee,  bowerer, 
tbe  band  •peetra  are  better  dieplayed  in  the  nitrogen  after-glow,  and 
tbo  more  refrangible  porta  of  tbo  ■peetmm  are  more  completely 

dOTWOpod. 

In  tbe  caae  of  metallic  rabetanecp,  tbo  upeetra  reenable  cloeely 
tboee  obtained  in  the  arc,  or  are  intermediate  between  the  arc  &nd 
flame  spectra.  The  D  linen  of  nodiam  are  nearly  extinguished,  and 
the  maximnm  intenMly  in  the  principal  aeries  is  found  at  X^SSOS. 
Tbe  spectra  exhibited  by  iodine,  stannic  chloride,  and  mercuric 
chloride  are  more  completely  dereloped  in  the  more  refrangible 
region  than  tbo  corresponding  Tacuom  tube  spectra.  Cuprous 
cbTbride  shows  a  similar  behaviour  when  tbe  after-glow  and  flam 
spectra  are  compared,  the  former  giving  an  additional  series  of  ban<i 
in  the  ultra-violet.  Sulphur,  hydrogen  sulphide,  and  carbon 
disulphide  exhibit  band  spectra,  which  are  quite  different  from  tboee 
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afEorded  by  sulphur  in  a  discharge  tube,  but  resemble  the  bands  of 
the  carbon  disulphide  flame  in  air. 

The  cyanogen  spectrum  which  appears  when  various  organic  com- 
pounds are  subjected  to  the  after-glow  is  appreciably  different  from 
that  of  the  cyanogen  flame  or  carbon  arc.  The  after-glow  spectrum 
shows  a  new  set  of  bands  near  the  more  refrangible  edges  of  the 
violet  groups. 

The  after-glow  is  not  only  generated  by  discharge  with  spark-gap 
and  condenser,  but  can  be  obtained  from  the  electrodeless  ring 
discharge  if  the  presence  of  the  nitrogen  is  suitably  adjusted. 

The  destruction  of  the  after-glow  by  small  amounts  of  oxygen  has 
been  found  to  be  due  to  the  formation  of  a  small  quantity  of  nitric 
oxide,  the  effect  of  which  is  to  suppress  the  a-group  of  bands,  leaving 
the  rest  of  the  after-glow  spectrum  unaltered.  H.  M.  D. 

The  Lees  Refrangible  Spectrum  of  Cyanogen  and  its 
Occurrence  in  the  Carbon  Arc.  Alfred  Fowler  and  Herbert 
Shaw  (Proc.  Roy.  Soc.,  1912,  ^,  86,  118— 130).— Wave-length  measure- 
ments have  been  made  in  the  less  refrangible  region  of  the  cyanogen 
spectra  afforded  by  (1)  the  flame  of  cyanogen  burning  in  air  ;  (2)  the 
discharge  through  exhausted  tubes  containing  cyanogen,  and  (3)  the 
interaction  of  certain  carbon  compounds  with  active  nitrogen.  The 
data  show  that  the  heads  of  the  bands  can  be  arranged  in  regular 
series  similar  to  those  forming  the  first  positive  band  spectrum  of 
nitrogen.  According  to  the  method  of  producing  the  spectrum,  con- 
siderable variations  are  found  in  the  relative  intensities  of  the  various 
bands.  A  comparison  of  the  spectra  of  cyanogen  and  of  the  carbon 
arc  shows  that  the  bands  in  the  red  and  yellow  regions  of  the  arc 
spectrum  are  almost  entirely  due  to  cyanogen.  H.  M.  D. 

Comparison  of  Spectra  in  the  Oxy-Hydrogen  and  Chlorine- 
Hydrogen  Flames.  Alfred  Harnack  {Zeitsck.  wiss.  Photochem., 
1911-12,  10,  281—312,  313— 346).— Photographs  have  been  obtained 
of  the  spectra  of  calcium,  strontium,  barium,  magnesium,  copper, 
manganese,  lead,  nickel  and  cobalt  in  the  oxy-hydrogen  and  chlorine- 
hydrogen  flames.  By  means  of  these  it  has  been  possible  to  compare 
the  emission  spectra  in  the  two  flames  over  the  visible  and  ultra-violet 
regions.  In  general,  the  chlorine-hydrogen  flame  spectra  are  charac- 
terised by  the  presence  of  relatively  few  lines.  Bands  are  present  in 
both  series  of  spectra,  but  apart  from  those  which  are  attributable  to  the 
chlorides  of  the  metals,  it  is  found  that  the  spectral  bands  in  the  two 
flames  are  quite  different.  Bands  characteristic  of  the  nitrates  of  the 
metal  were  not  found  in  any  single  case.  In  addition  to  the  bands 
which  are  attributed  to  the  metals  and  their  oxides,  calcium  and 
strontium  exhibit  certain  bands  which  are  considered  to  be  the  result 
of  oxidation  in  the  oxy-hydrogen  flame.  In  appearance  these  oxida- 
tion bands  are  quite  different  from  the  oxide  bands,  and  disappear 
completely  when  the  oxy-hydrogen  flame  is  replaced  by  the  chlorine- 
hydrogen  flame.  In  the  same  circumstances,  the  oxide  bands  are 
replaced  by  a  new  series  of  bands. 

The  presence  of  comparatively  few  lines  in  the  hydrogen-chlorine 
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0UM  ■ptetnun  ia  rappoMd  to  b«  du«  to  iht  «SmI  of  tbo  strooglj 
•l«0tn>-iM(atiT«  ohloriiM,  iho  Mtioo  of  wbiak  k  oonparod  with  tho 
inioiBet  of  oltetftMMfAlivo  fM«  «•  iho  flaot«ge«iee  of  iodino 
TMiovr. 

WoTo-l«gth  MMMVMMBis  of  InumU  wUeh  bavt  nol  boto  prorioosly 
aoMribtd  ATO  raeottiod  in  daua  i»  «U  poiMT.  H.  M.  D. 

BmSaaion  Spootra  of  Aromatic  Oompoooda  Bzpoaod  to 
Ultra-Tlolat  light,  Oatboda  Baja»  Badium  Raya,  and  Oanal 
Baja.  Bdobi  OouMnui  <Av.  ihmi,  jOynAo/.  G'm.,  1 913, 14. 39—43). 
—It  bat  bMO  abowa  pvarioaal/  (coapMO  Ab^tr.,  1911,  ii,  560)  ibat 
■olid  afonatk  rabalaaflM  «Bit  tbo  imodpal  spoetntBi  oa  «qpoaor»  to 
ohfa-nolot  Uf  bt.  if  prorionalj  rabUolod  to  tbo  totioa  of  oaibodo  raja 
In  MMDO  CMM,  for  ojuMBpIo,  eoaiaio  add,  o^toloio  add,  aowiApbtboee, 
aad  aootof  tolnidido,  tbia  proMrty  ia  rotataad  for  BKHitba  iJtar  tbo 
cotbodo  ray  traataaoat,  wbilat  ui  otbara,  aoeb  aa  pboaylaoatfe  add,  tba 
priad^  atwwtiaai  ia  ao  loaf  obaarrablo  mftor  oa  iatarral  of  a 
law  days. 

Tbo  quaatioa  aa  to  wbatbar  tbo  nbanft  pradaead  by  oatbodo  ray«  in 

baa  ba«i  aamiaod.    If  tbo 


cbaaical  or  pbyaioal  ia  ootava  boa  ba«i  ataaiinod.  If  tbo  aabotaaooM 
af  tor  traatoaaBt  witb  oatbodo  raya  aia  aoltad,  aoUioMd  or  diaoolTKl 
•nd  rocryatalUaod,  tbo  priodfaJ  ^loeCram  ia  no  loogar  omittad,  and 
tbaoa  obronratioaa  aoaan  to  ba  in  favoor  of  tba  viaw  tbat  tbo  ebaoga  in 
a  pbyaioal  ooo. 

In  addit>oa  lo  oatbodo  raya,  tbo  fi-rmy  from  radinm,  mapo- 
tborioB,  aad  aotjaini,  aa  wall  aa  canal  raya,  ara  abla  to  bring  about 
tbo  traoafoimatioB  wMob  ia  cbaraotoriaod  by  tbo  omiaaion  of  tbo 
prindpal  apaalnui.  Doriaf  aocpoaara  to  oanal  ray%  it  baa  baan 
obaonrcd  tbat  tbo  initial  Imainodty  fadoa  away  gradoally,  and  aooo 
of  tbo  aobatianoaa  arraminod  roeovar  tlMir  original  propartiaa  oa  kaopin^, 
Mtbar  in  tbo  dark  or  axpoaad  to  li^bt.  Tbo  aaaio  bobarioor  u 
^xbibitod  by  diamond  powdar,  and  dnea  a  obomtcal  ebango  ia  inprobabla 
Ik  tbia  caao,  tba  oUenrationa  point  to  a  pbyaioal  ebango  aa  tbo  oaoaa  of 
ibo  alteration  in  tbe  optical  propartaaa.  H.  M.  I). 

Abaorption  Spectra  of  Ck>mparativoly  Rare  Salta.  XXXV. 
Spectrophotography  of  Certain  Chemical  Beactiona,  and  the 
^«ct  of  High  Temperature  on  the  Abaorption  Spectra  of 
NoD-aqueooe  Solutiooa  Hakbt  C.  Jovn  and  W.  W.  Snona 
(Amer.  Chtm.  J.,  1912,47,27 — 85,  126 — 179).— A  oontinuatioo  of 
work  described  in  earlier  papara  (Abatr.,  1907,  ii,  147 ;  1909,  ii,  359  ; 
1910,  ii,  87 ;  1911,  ii,  166,  168).  A  detailed  account  is  given  of  the 
abeor|>tion  spectra  of  salts  of  gadolinium,  dysprodom,  and  aamarium, 
and  additional  obaervationa  are  recorded  of  tbe  spectra  of  neodymium 
and  uranium  saltit  iu  various  solvents.  It  has  been  found  that  tbe 
spectra  of  dysproeium  and  aamarium  f>ait«  bave  sharp,  characteristic 
bands. 

Tbe  effect  of  oxidising  agents  on  uranous  chloride,  bromide,  and 
sulphate  has  been  further  investigated  by  tbe  spectrophotographic 
m^bod. 
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The  absorption  spectra  of  solutions  of  salts  in  methyl  and  etbyl 
alcohols  have  been  studied  at  various  temperatures  up  to  195°.  The 
absorption  bands  become  wider  as  the  temperature  increases,  and 
coloured  solutions  therefore  gradually  become  more  nearly  opaque. 
The  effect  of  a  rise  of  temperature  on  the  spectra  of  neodymium  salts 
in  mixtures  of  alcohol  and  water  in  which  both  the  "  alcohol  bands  " 
and  "  water  bands "  appear  simultaneously  has  been  investigated. 
The  "water  bands  "are  more  affected  than  the  "alcohol  bands,"  and 
the  "  hydrates  "  are,  therefore,  less  stable  at  high  temperatures  than 
the  "  alcoholates." 

A  discussion  is  given  of  a  theory  of  absorption  spectra,  based  on  the 
conception  of  the  existence  of  aggregates  composed  of  one  or  more 
molecules  or  ions  of  the  dissolved  salt  and  one  or  more  molecules  of 
the  solvent.  '  E.  G. 

Spectrophotographic  Investigation  of  Urobilin.  Louis  Lewin 
and  E.  Stenger  (Pfiilger's  Archiv,  1912,  144,  279— 286).— All  the 
substances  described  as  urobilin  show  an  absorption  band  in  the  green- 
blue  region,  the  centre  of  which  is  \494 ;  this  is  the  case  for  alcoholic 
and  aqueous  acid  solutions  ;  on  the  addition  of  alkali,  the  band  shifts 
towards  the  red  end  of  the  spectrum.  The  same  shifting  takes  place 
when  the  fluorescent  reaction  is  obtained  by  adding  zinc  chloride  and 
ammonia  to  the  alcoholic  solution,  and  is  due  to  the  alkali.  Hydro- 
bilirubin  and  the  material  prepared  from  hsematoporphyrin  by  Nencki 
and  Sieber  give  a  band  between  X580  and  \628.  W.  D.  H. 

Phosphorescence  of  Organic  Compounds  at  Low  Tem- 
peratures. Joseph  de  Kowalski  {Arch.  Sci.  phys.  nat.,  1912,  [iv], 
33,  5 — 27). — A  resume  of  the  author's  work  on  this  subject  (Abstr., 
1907,  ii,  727 ;  1908,  ii,  79 ;  1909,  ii,  282,  845  ;  1910,  ii,  371,  1016). 

The  introduction  of  one  or  more  groups  into  the  benzene  nucleus 
produces  the  following  effects  on  the  absorption  spectra  :  the  number 
of  doublets  and  triplets  diminishes,  the  bands  become  less  distinct, 
those  in  the  extreme  ultra-violet  are  displaced  towards  the  red,  and 
the  extent  of  the  phosphorescence  spectrum  is  reduced. 

Those  substituents  which  displace  the  limit  of  the  phosphorescence 
spectrum  towards  the  violet  are  termed  hypsophosphic,  whilst  those 
which  displace  the  limit  towards  the  red  are  hathophosphic.  Batho- 
phosphic  mono-substituents  are  particularly  cyano,  ON,  also  amino, 
NHj,  and  carboxyl,  COgH.  All  other  mono-substituents  are  hypso- 
phosphic. In  the  case  of  di-substituents,  the  difference  between  the 
extent  of  the  phosphorescence  spectrum  when  these  are  in  the  ortho- 
and  para-positions  respectively  is  a  constant. 

The  influence  of  a  second  substituting  group  on  the  mono-substituted 
compound  is  specific.  CN  and  COgH  are  always  bathophosphic,  methyl 
is  bathophosphic  in  the  para-position,  and  may  be  hypsophosphic  in 
the  ortho-position.  Hydroxyl  is  strongly  hypsophosphic.  The  more 
negative  the  radicle  the  greater  its  bathophosphic  action.  Cyano 
and  (CHg)2  also  influence  the  nature  of  the  phosphorescence  spectrum, 
converting  doublets  into  triplets. 

Each  absorption  band  corresponds  with  a  group  of  bands  in  the 


Aisnucre  OF  ohemioal  papbrs. 


phoiphowMtBO   apwInuB,    and   tkk  fiottp  onlj  dUhn  fitNi  th* 
AbMrplk»  ImumI  by  a  prMtioaUj  ooomuiI  namlwr  of  OMJIhitioni, 

B.P.  A. 

Rotatory  Disperaioo  and  Mutarotation  of  the  Oarbobydratan 
in  Watar.  Pyridlna»  and  Formio  Add.  Hwrn^ww  QmomauuM  and 
F.  L.  BiMM  {UUkL  wmr:  dmti.  Imkmrmd.,  191S.  1»~74).— The 
dMHMnkm  ooofldaot  riolal/rtd  for  ■olatioos  of  iba  rimpla  oarbo- 
bydiatan  in  watar,  pyridtaa,  or  fonaio  acid  b  naaally  baiwtto  S*9  and 
S'4.  Abooraal  valoM  wwa  foond  for  rhamno—  iioi  wator,  2*03,  aod 
for  laeiotaia  pyridioa. 

Tha  ebaofa  of  rotation  of  tbt  carbohydfatat,  moallT  for  red  light, 
baa  baaa  aladiad  in  watar,  pytidina,  and  foraie  add ;  in  iba  laat 
■ohranl  tba  abanga  ia  probably  doa  to  iba  fwalion  of  foroiyl 
ao^poonda ;  it  to  wnally  in  iba  oppooita  naoa  to  ibo  »iitarotation 

TiM  folkmiof  valoao  rafar  to  [«]?.  XyloM  in  watar  obanfM  from 
•1-80"  to  1%'f.  In  pyridioa  tba  roUtion  inoroaaoi  from  -t-llT^  to 
•I-  ItT*  daring  tba  fini  tan  minataa,  and  Uian  falla  ttaadtly  to  •*-  40*6^. 
In  formio  add  it  ebangos  from  -f  40^  to  •»-  66*6**. 

Rbamnoaa  ebangaa  in  watar  from  - 4*43**  to  ■¥ Btf* ;  in  pyridio« 
from  -4139"  to  -46'IS''  dnring  tba  flrat  balf-boor,  aod  finally  to 
-33*. 

Tba  roUtioo  of  galaatoM  in  watar  fall*  from  -t-  UP  to  -t-BO'^; 
tba  initial  rotation  in  pyridina  is  probably  200°,  falling  to  59'^.  lo 
fonuic  add  tba  obanga  is  from  09*1*'  to  127*S*>. 

Dwjitrosa  in  wiOar  obangaa  from  111**  to  52'^;  in  pjrridina  from 
149-r  to  74  8°.  and  in  formio  add  from  73-8°  to  123  P. 

Lavolosa  ebangas  vwy  npidly  in  watar  from  -  101*9°  to  -  90*46° ; 
in  pyridina  from  -  160^  to  -  35°  and  in  formio  aoid  from  <-  86*5°  to 
-46*7°. 

Jf/S'Snenm  bas  a  rotation  •••66*5°  in  watar;  •*•  84*37°  in  pyridiua, 
and  nhingm  from  -1-2-64°  to  •*- 89*95°  in  formio  add. 

Laotoaa  altars  from  83*1°  to  52*5°  in  water ;  tba  final  valoa  in 
pyridine  is  4 1  *33°.  For  ibis  carbohydrate  a  obanga  in  the  oonoeutra- 
tioD  has  almost  no  infinenca.  In  formic  acid  tbt  rotation  changes 
from  -»-68'2°to  -i-96-6° 

Maltose  in  watar  varies  from  121*6°  to  130*5°  (hydrate) ;  in  pyridine 
from  103*5°  to  123*5°,  and  iu  formic  add  fiom  1291°  to  1721° 

Kaffinosa  bas  tba  rotation  105*2°  in  watar  and  117*2° in  pyridine  for 
iV/16-adntions ;  in  formic  add  the  valoa  changes  from  72*3"  to  109*4" ; 
during  the  first  few  minutes,  the  rotation  diminiehes.  All  the  values 
dted  are  affeetad  oonddaraUy  by  alterations  of  tba  concentration  of 
tha  carbohydrate.  E.  F.  A. 

Photocbemical  Studies.  IV.  Photochemical  Temperature- 
ooefScients  of  Bromine.  Job.  PLOTHiKorr  {Ztittek.  pkptihai. 
Chem.,  1912,  78,  573—581.  Compare  Abstr.,  1911,  ii,  452).— 
The  temperatore-ooeffidents  for  10°  for  three  light  reactions  in 
which  bromine  is  ooncerned  are  as  follows :  tba  addition  of  bromine 
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to  cinnamic  acid  in  benzene  as  solvent,  l"37j  the  same  reagents 
in  carbon  tetrachloride  as  solvent,  1'41  ;  the  action  of  bromine 
on  benzene,  1'40.  It  is  shown  that  the  temperature-coefficients  for 
10°  for  the  light  reactions  hitherto  examined  can  be  referred  to  one 
of  three  groups  of  values  :  1-04  ±0-03,  l-20±003,  and  1-39  ±0-03. 

as. 

Influence  of  Gas  Pressure  on  the  Bleaching  of  Dyes  in  the 
Visible  Spectrum.  P.  Lasareff  {Zeitsch.  physikal.  Chem.,  1912, 
78,  657—660.  Compare  Ann.  Fhysik,  1907,  [4],  24,  661).— A 
colloidion  film,  stained  with  a  particular  dye,  was  arranged  in  such  a 
way  that  it  was  in  contact  with  air  under  different  pressures  up  to 
atmospheric,  and  the  rate  of  bleaching  was  measured  with  a  spectro- 
photometer. As  dyes,  cyanine,  pinachrome,  and  lepidinecyanine  were 
used.  The  bleaching  is  the  more  rapid  the  greater  the  oxygen 
pressure.  When  the  rates  of  bleaching  at  constant  absorption  are 
plotted  against  the  corresponding  pressures,  a  straight  line  is  obtained 
which  does  not  pass  through  the  origin,  so  that  the  velocity  of 
bleaching  must  have  a  definite  value  in  a  vacuum.  G.  S. 

Bleaching  of  Methylene-blue  in  the  Visible  Spectrum.  P. 
Lasareff  {Zeitsch.  physikal.  Cliem.,  1912,  78,  661 — 666). — Methylene- 
blue  is  bleached  on  exposure  to  a  fairly  intense  light,  most  rapidly  in 
absence  of  oxygen,  but  the  colour  returns  when  the  bleached  material 
is  kept  for  a  long  period  in  the  dark,  provided  that  oxygen  is  present. 
In  the  experiments  films  of  gelatin  coloured  with  methylene-blue  were 
exposed  to  light  from  a  Nernst  lamp,  and  examined  with  a  spectro- 
photometer. After  exposure  to  light  of  wave-length  620/aju,,  the  film 
regains  its  original  properties  in  the  dark ;  with  light  of  wave-length 
greater  than  688/x/x  the  absorption  does  not  regain  its  original  value 
in  the  dark.  These  results  can  be  explained  on  the  assumption  that 
the  bleached  substance  becomes  oxidised  in  the  dark  to  products  which 
for  short  waves  have  an  absorption  identical  with,  for  long  waves  and 
absorption  different  from,  that  of  methylene-blue.  G.  S. 

Some  Relations  Existing  between  the  Radio-elements. 
Richard  Swinne  {Physikal.  Zeitsch.,  1912,  13,  14 — 21). — The  relation 
between  the  logarithm  of  the  period  and  the  velocity  of  the  a-particle 
expelled  (compare  Geiger  and  Nuttall,  Abstr.,  1911,  ii,  953)  is  discussed 
in  detail,  and  slightly  different  relations  are  proposed.  The  period  of 
ionium  calculated  from  the  range  of  its  a-particle  is  3 "3  x  10^  years. 
Taking  in  each  of  the  three  series  the  range  of  the  last  a-ray  producing 
member  and  subtracting  this  from  the  range  of  the  a-rays  of  corre- 
sponding members  in  the  three  series,  it  is  found  that  the  differences  are 
the  same  for  several  pairs.  In  the  single  series  a  relation  between  the 
period  of  the  member  and  the  velocity  of  the  )3-particle  expelled  is 
found  to  exist  similar  to  that  obtaining  for  the  a-particle.  F.  S. 

The  )8-Rays  of  the  Radium  Family.  J.  Danysz  {Le  Radium, 
1912,  9,  1 — 5). — This  paper  contains  a  description  in  full  of  the 
methods  employed,  together  with  remarkable  reproductions  of  the 
photographs  obtained  in  the  work  already   published    (this   vol.,  ii, 
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iin).     iwmkij'lh  ■*  <>t    /J  r4ji»  ftav                                  iixikiiiK 

with  two  nort  ct^  mHiun,  imdlam-/                               ..li...rv<»1 

bj  otbvra,  S9  in  »  im  famil- 

taai  mtk  hmm  .           with  m  i  ^ 
improbabU. 

The    /9R*3rs    of    tb«    Slow-oluuigtng    Aotfr* 
Badloni.    J.  DAinrtB  Mid  J.  Govs  (£«  Hadium^  1012.  u. 
old    tolw   eooUtntnf    ndioai*/)   aad   prodtMU   wm  •z«mi' 
Mooibt  ftftar  U  kMl  bits  llkd  wHb  ■■■nariwi,  prvm 
teluB  lo  raoMT*  ABj  slill  idbwif  ■■■nitinn,    Tb» 
oblilntd  w«r«  •oiiral/  difftrtot  froai  ibow  prvviooilj  « 
tb«  — iwitioo.    Two  wid«  baaaa,  of  wbieb  tbo  noifbu  ..:.;.^  .... 
aIom  m«   *bMrp  and  oorrwpoad  wilb  voloeilka  of  0*963  and  0  944 
(lifbi-  ly,  Ar«  «Mil7  dkKf  oirfnd     Tbo  fMt  ddo  of  tbo  foator  bMn 
io  diflottlt  to  doloffaiM,  aad  awfiopoadt  wltb  a  volodtj  of  0*995. 
Tbo  alow  sido  of  tbo  tkmm  hmtm  io  sot  idiorp,  bat  two  moylaii  of 
iatoaoity  at  0*47  aad  0*48  aro  dbtligiilibabU,     Tbo  slow  boam  fivo* 
a  Torj  intowo  iiaagi^  bat  tbo  rapid  boon  io  vory  fooblo.    Tbo  vary 
fooblo  hrann  obtainod  pro? ioualj  with  tba  omaiiatJoii  woro  not  obMrvrd 
with  nMltiiai-/>' 

Th*  (Growth  of  BaditunC  ttom  tt&dinm-B.  Kasimir  Kajavn 
and  WALTBa  Makowm  (PkU.  ifoy..  1912,  [ri].  33,  99S~301).— Tb. 
objoet  of  tbo  oxparinoota  wao  to  flad  out  whoihar  mdiom^,  a«  wall 
a«  radium-C,  cmiU  fi-nyt^  by  obaorviaf  tbo  riao  aad  fall  of  tb« 
/SradiatioD,  tbroogh  1  mm.  of  alaainioai,  from  a  plato  oovatod  with 
para  radium-/?,  obtainod  by  rtooil  from  imdium-ii.  It  waa  found,  mh. 
Behmidt  bad  atatod,  that  radium-^  omila  aooM  ^raya  oapabla  of 
tiatoiaing  1  mm.  of  alumiuium,  wbieb  oboarfatioo  Haho  and  Moitoar 
bavo  callod  in  quoatioo.  Allowing  for  tbooo,  tbo  earroa  agraad  with 
tbo  tboofotieal  ooaa  drawn  on  tbo  aaoaaptioD  that  tho  wbolo  of  tb*< 
/l-raya  aro  duo  to  radiom^,.  Tba  pcoportioo  ooatribatod  by  radiom-C. 
waa  too  aoiall  to  ba  datoetad  in  tboao  ozparimonta,  bonoo  tbo  ratio  ot 
tbo  oomber  of  atouaof  rmdiam*C,  to  that  of  radium-C\,  in  aqoilibriuin, 
moot  bo  Tory  small,  which  aopporta  tbo  riaw  that  radiom*{7g  ia  io  a 

With  ragard  to  tho  /S-raya  of  radiom-B,  aimilar  oxparimooto  through 
a  Tarkty  of  tbicknaaaoa  of  alnminium  gava  data  for  oalealating  tb*- 
abaorption  of  tbo  /3-rays  of  radium- A  in  that  metal.  Tbo  abaorpt  im, 
cioificiont  for  tho  main  aoft  /3-radiation  waa  found  to  bo  91(ci]i 
bat  l^%cl  tbo  ioniaation  waa  doe  to  /3-raya  of  abaorptioa  oooffi< 
19(em.pi,  idontieal  with  tho  raya  of  radinm-C.  No  ovidoooo  of  mv 
raya  of  aboorption  coefficient  890(cm.)~',  aa  foand  by  Schmidt,  was 
obtainod.  P.  8. 

y-B%diation  fh>m  Radiam-^.  H.  G.  J.  Mosblkt  and  Waltss 
Maeoweb  {PhU.  Mag,  1912,  [vi],  23,  302— 310).— It  waa  to  be 
expected,  since  radium-^  emita  some  /3-rays  aa  penetrating  as  those 
of  radium-C,  that  radium-^  should  emit  some  y-rays  as  penetrating  as 
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the  y-rays  of  radium-C  Investigation  showed  that  radium-jB  does 
emit  y-rays,  which  have  hitherto  escaped  detection,  of  much  greater 
absorption  coefficient  than  those  of  radium-C,  The  method  was  the 
same  as  that  used  for  the  )8-rays  of  radium-i5  (preceding  abstract),  except 
that  sufficient  lead  to  absorb  all  the  ^-rays,  instead  of  aluminium, 
was  employed  as  absorbing  material ;  12*7%  of  the  ionisation  produced 
by  the  y-rays  of  radium-^  and  -C  in  equilibrium  was  found  to  be  due 
to  radium-^.  The  absorption  coefficient  for  these  rays  was  4(cm.)-i 
between  3  and  6  mm.,  and  6(cm.)-^  between  0'97  and  1'72  mm.  of 
lead.  The  rise  of  y- radiation  from  a  tube  containing  initially  pure 
radium  emanation  when  taken  through  various  thicknesses  of  lead 
agreed  with  the  above  conclusions.  Through  2*3  cm.  of  lead  the 
amount  of  ionisation,  if  any,  contributed  by  the  y-rays  of  radium-5 
is  less  than  1%  of  that  contributed  by  radium-(7.  F.  S. 

Nature  of  y-Rays.  T.  H.  Laby  and  P.  W.  Burbige  {L*t  Radium, 
1911,  8,  464 — 465). — The  ionisation  currents  in  two  similar  ionisation 
chambers,  placed  symmetrically  with  regard  to  a  source  of  y-rays  of 
radium,  were  arranged  to  balance  one  another  over  long  periods,  so 
that  the  electrometer  showed  no  appreciable  deflexion.  Variations  in 
the  balance,  first  in  one  direction  and  then  in  the  other,  were  observed, 
which  are  due  either  to  variations  in  the  number  of  ions  produced  by 
a  constant  source  of  y-r^ys  from  instant  to  instant,  or  to  a  von 
Schweidler  variation  in  the  radiation  itself,  such  as  would  be 
produced  if  the  y-rays  were  corpuscular  rather  than  of  wave-form. 

F.  S 

S-Rays.  II.  Norman  Campbell  {Phil.  Mag.,  1912,  [vi],  23, 
46 — 64.  Compare  Abstr.,  1911,  ii,  841). — The  previous  experiments 
have  been  repeated  with  soot-covered  electrodes,  for  Baeyer  has  shown 
that  the  reflexion  of  the  rays  from  a  soot-covered  surface  is  very 
small.  The  theory  used  previously  has  been  shown  to  be  quite 
incapable  of  explaining  the  results.  The  differences  obtained  when 
electrodes  of  various  metals  are  employed  are  probably  due  to  surface 
difference  rather  than  to  differences  of  speed  of  the  electrons  generated 
from  the  metal,  A  minimum  estimate  of  the  speed  of  the  S-rays 
generated  is  that  corresponding  with  a  P.D.  of  3  volts.  But  neither 
the  method  employed  nor  other  methods  of  various  investigators  gives 
information  as  to  what  the  maximum  limit  of  speed  may  be.  So  far 
as  is  known  the  speed  may  be  independent  both  of  the  velocity  of  the 
exciting  a-rays  and  of  the  nature  of  the  material  generating  the 
8-rays.  There  is  no  such  difference  between  the  8-rays  emitted,  for 
example,  by  gold  and  by  aluminium  as  there  is  between  the  secondary 
X-rays  from  these  metals.  With  regard  to  the  quantities  of  incident 
and  emergent  8-radiation,  there  is  no  evidence  that  these  may  not  be 
equal,  nor  is  there  evidence  that  polonium  emits  a  8-radiation  other 
than  that  generated  by  the  a-rays  it  expels.  F,  S. 

Mobility  of  the  Positive  and  Negative  Ions  in  Gases  at  High 
Pressures.  Alois  F.  Kovarik  {Proc.  Roy.  Soc,  1912,  A,  86, 
154 — 162). — The  mobilities  of  the  positive  and  negative  ions  in  dry 
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valoM  of  tbia  prsdoel,  owr  (ba  raaga  for  wbl^  it  i^ 
cooeiant,  m*  f or  tba  poritivo  and  aifatitra  looa  rMpooiiToIy  1*346  aD«l 
1-89  in  air.  6-90  and  8*19  in  bydrogm,  and  0*705  aod  0-87  in  moi«t 
oarbon  diozida.  Mobilitioe  are  bare  referred  to  erne,  per  Moond,  and  h 
potantaal  fradieat  of  1  volt  par  em.  H.  M.  D. 

loni—tinn  In  Qmmoam  Miztoras  by  BtelgMi  lUdtaHon. 
CiumuBi  O.  Baula  aad  L.  Siiiom  (I'kU.  Mmg.,  1913,  [ri],  28, 
S17 — 333). — Bxperiaiaala  nader  a  grMt  variety  of  oooditiooe  abowe>l 
that  the  raUthra  loniiatkm  in  bydrofoo  eolphida  ie  aboai  1*S4  tioMM 
tbal  in  Milpbttr  dioiida,  altboogb  tba  abeonii'Mi  of  tba  raye  in  tbe 
hAterfMiafieetei'tbantbatintbefonair.  CharaoUrialM  JT^radialion-^ 
Taryiag  eBovaooely  ia  peaal  fating  power,  frooi  tbal  nhataolMrialio  ot 
obrMBium  to  tbat  obaraeterietie  of  aatiaeoay,  ware  omployad.  Th> 
ioaiaetioa  ia  a  aixtare  of  bydrofoa  aolpUda  aad  osygea  wae  117 
tiaMi  aa  great  aa  ia  a  Mistara  of  tbe  laao  eoapomoa  of  aalpbui 
dioxide  and  bydrogea.  Tbe  ooaelaiioe  ia  drawn  tbat  ioaieation  t>\ 
X-TWkj*  i«  cot  fundaaMalally  atomic^  bot  depaoda  to  eome  exten 
obemiuai  coaibinalioaa»  aqnal  abeorptioae  of  tbe  Xraya  and  luoit 
eaeoadary  tadiatioa  beiag  aoetwapanied  by  ooequal  ionieatione.  Tbe 
reeulte  ao  far  ettafaied  poiat  to  tberebitiva  inniialina  ia  difimnt  gaae^ 
byXr»ye  beiag  tba  aeMO  aa  for  tba  mpiieoalir  raji  gwiwetil  b) 
X-raya.  Prelimiaary  eacperioMBta  iadioete  tbal  aaeb  of  tbe  ioniaatioD 
by  X-raye  ia  not  piodaeed  by  tbe  aeeoadary  corpuetiilar  rediattVm 


loniaation  by  Badioaotiva  Baooil  Prodocta.  Ix>u»  Wsbtbm- 
anmi  (U  Bmlmm,  191 S,  O,  5— 19).— Tbt  active  depodu  from  the 
radium  emanation  twenty  minatae  after  preparation  (radium*  i?  and  -C) 
emit*,  in  addition  to  tba  known  radiatione,  a  relatively  intense  ioniaa 
tioo  very  eaeily  abeorbed  doe  to  radium-C.  Tbe  radiation  ooneiAU  <•' 
a  email  proportion  eaaily  deviable  in  a  magnatie  field  (S-rays  eA< 
by  tbe  a*iaya  of  imdium-C)  and  of  a  more  important  part  of  tnu 
eama  ponatretinfl  power  not  eo  daviable.  Tbe  prodoot  of  the  preeeore 
(mm.)  and  tbe  range  (mm.)  ia  about  110,  which  ia  nearly  the  value 
round  (90)  for  radium-^  recoiled  from  radium-il.  The  value  of  thia 
part  ia  much  affected  by  tbe  nature  and  etate  of  the  surface  made 
active,  and  ia  greatest  with  platinum,  when  it  givea  in  favot 
circumatancea  over  the  initial  part  of  ita  range  tive  timea  aa 
ioniaation  aa  ia  produced  by  the  a-raya.  The  range  ia  about  Ij 
of  that  of  the  a-rays  of  radium-(7,  or  l/7th  mm.  of  air  at  atmosf 
ufeawye,  eo  that  in  all  ordinary  experinienta  the  total  ioniaatioi 
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gives  is  less  than  1%  of  that  due  to  the  a-rays.  The  effect  of  change 
of  pressure  on  the  ionisation,  and  of  change  of  distance  between  the 
source,  the  rays  of  which  were  canalised  by  means  of  a  bundle  of 
short,  narrow  tubes,  and  a  shallow  ionisation  chamber  were  studied 
in  a  special  apparatus  analogous  to  that  employed  by  Bragg  for  the 
range  of  the  a-rays.  The  radiation  of  low  penetrating  power,  which 
is  uninfluenced  by  a  magnetic  field,  is  attributed  to  the  particles  of 
radium-Z)  recoiling  from  radium-C  The  ionisation  per  mm.  of  path 
decreases  as  the  distance  traversed  from  the  source  increases,  which  is 
the  opposite  of  that  found  for  tha  a-rays.  It  was  proved  that  the 
ionisation  due  to  these  new  rays  decayed  with  the  period  of  radium-C, 
and  was  given  also  by  pure  radium-C,  as  well  as  by  radium--S  and  -C. 

F.  S. 

The  Bmanation  Content  in  the  Sea-Water  and  the  Active 
Deposit  from  the  Air  between  the  Chilian  Coast  and  the 
East  Indies.  I.  and  II.  Walter  Knoche  {Physikal.  Zeitsch.  1912, 
13,  112—115,  152—157).—!.  The  mean,  in  Mache  units,  of  thirty 
estimations  of  the  emanation  content  of  sea-water  taken  during  a 
round  voyage  in  March  to  May,  1911,  between  Valparaiso  and  the 
East  Indies  gave  a  mean  content  of  0*05,  the  extremes  varying  from 
000  to  0-20,  as  compared  with  a  mean  of  0-12  (000  to  0'29)  found  in 
September  and  October,  1908,  by  Engler  and  Sieveking  for  the 
Atlantic  Ocean.  Twenty-one  results  were  below  0*05,  two  were 
between  005  and  O'lO,  and  five  were  between  015  and  020.  The 
activity  of  the  water  changes  extraordinarily  with  the  locality.  The 
source  of  the  emanation  cannot  be  the  atmosphere,  for  no  relation 
exists  between  emanation  content  and  the  atmospheric  active  deposit. 
The  emanation  content  increases  with  the  sp.  gr.  of  the  water  and 
with  its  temperature. 

II.  The  active  deposit  on  a  wire  five  metres  long  elevated  seven- 
teen metres  above  the  sea-level  and  charged  to  —  2000V  after  two 
hours'  exposure  was  measured  at  various  intervals  after  being  placed 
in  the  electroscope.  After  fifteen  to  twenty-five  minutes  the  curves 
showed  that  only  the  radium  active  deposit  was  present.  A  resum^  is 
given  of  the  results  in  connexion  with  the  numerous  data  published  by 
other  investigators,  and  are  discussed  with  the  view  to  showing  that 
the  active  deposit  in  the  air  over  the  ocean  is  derived  from  the  land. 
A  chart  is  given  showing  the  proportion  of  such  active  matter  remain- 
ing after  having  been  transported  various  distances  by  various  winds, 
and  it  is  shown  that  there  is  no  difficulty  in  ascribing  the  results 
observed  to  active  matter  carried  from  the  land.  F.  S. 

The  Dependence  of  the  Penetrating  Power  of  ROntgen 
Rays  on  the  Pressure  and  Nature  of  the  Contained  Gas. 
Charles  L.  Lindemann  and  F.  A.  Lindemann  {Physikal.  Zeitsch., 
1912,  13,  104 — 106). — Tables  of  measurements  are  given  of  the 
penetrating  power  of  X-rays,  on  the  Wehnelt  scale  and  by  the  Bauer 
qualimeber,  when  a  constant  current  of  1*5  milliamperes  was  passed 
through    a  properly  prepared  X-ray  bulb  filled   with  air,  hydrogen, 
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Bxploiion  of  lUdlam  Bromld*  throagfa  the  Action  of 
Water.  B.  Jon  (CAmi.  JK^,  19 IS,  80,  lS8).~ln  onkr  k>  tmniifer 
■oa*  mdhm  bcomid*  fuMi.  tb*  e«pMb  eoouiaioc  it  to  »  ■pintlum- 
■eopo,  a  attdltv  Um  poiot  of  wliMi  hftd  b«ra  ali^Uy  moto»iP<ri,  wm 
oMd  for  pM^inr  op  th«  •mall  prifatot  of  Um  mIU  In  two  mam  ibo 
portiaitt  «cplodod  dMfiof  Ite  oei  of  irooaf«r«M«.  Book  oxplo^oui 
MM  to  bo  enamoM  wHh  Iho  parity  mod  ofo  of  tbo  ■Ui.ood  with  tho 
9mfomm%  of  moUtoro  prtoook  T.  8.  P. 

Radloootiyitj  of  tho  Books  of  tho  8t  Oothard  Tunnel 
JoBJi  Jolt  {Fkii.  Mf,,  191S,  [ri].  a8»  301-^»n).~A  mw  MriM  of 
■■■■nronnnf  boa  boon  ourriod  ool  bj  mmna  iA  Ibo  olwtrio  f ornaoo 
forioo  iMtbod  of  tho  maioA  io  Ibirty-oix  rook  iomploo  from  tbo  St. 
Ooibord  toBBol.  togoibor  with 
oloo.    The  fotlowiof  ubio  givoo  tbo 
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Tbo  figaroB  in  ttolieo  rofor  to  tbo  now  ilotoiBiln«ti»u«,  tbo  otbora 
btiof  tbooo  proriooalj  obCiUDod  for  tbo  ftftjr-ooo  origisol  opoeimMM 
^**«r*«*^  Thmrn  Io  oboot  dooMo  no  moeb  of  tbo  rodiooetiro  oob- 
obUMOO  in  ibo  gruuto  m  in  ibo  orbirto,  nod  tbo  boot  dorirod  from 
ibooo  oobtttonooo  ogreoo  with  Stopffo  moMoromoBto  of  tbo  tomponture 
gndionto,  30*9  moiroo  por  1^  in  tbo  grooito,  and  46*6  motreo  in  tb« 
•ebioto.  Tbo  radioootiro  bjpotbooio  of  ibo  origin  of  ibo  aboormiil 
boot  in  tbo  St.  Qoihord  ionnol  i«  tbo  moot  probable.  P.  & 

Rodinm  Oontont  of  Boooudory  Rooko  Aemold  L.  Flbtchkk 
(PkU.  Mag.,  1912,  [vi],  28^  379~-i91).— Tbe  radium  in  oightytwo 
^tocimono  of  sooondary  roeka  baa  boon  dotorminod  by  tbo  faflion 
aotbod.  With  tbo  exorpiion  of  tbo  amall  aod  relativoly  unimportant 
dam  of  oalcareooa  rockis  all  tbo  aoooodary  rocka  were  found  to  oootain 
Tory  noarly  ibo  aame  qoantity  of  radiom,  namely,  r4(  x  10~^*  gram 
por  gram).  Tbo  mean  foond  for  tbo  oaloaioooa  aedimenta  waa  0'8.  The 
ooarM  detrital  aedimenta  eootainod  aomowhat  higher  amoonta  of 
radium  on  the  arerage  than  the  fine^  claaaed  aa  Argillaooooa  and 
Schiatoae.  F.  S. 
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Dielectric  Constants  of  Binary  Mixtures  and  their  Refrac- 
tivity  for  Long'  Waves.  Alfred  Schulze  [Zeitsch.  Elektrochem., 
1912,  18,  77—93.  Compare  Dolezalek,  Abstr.,  1909,  ii,  22).— The 
dielectric  constants  of  the  four  binary  mixtures  ether-chloroform, 
benzene-carbon  tetrachloride,  benzene-chloroform,  and  benzene-ether 
have  been  determined  at  a  series  of  temperatures  by  the  bridge 
method,  and  from  the  results  the  molecular  refractivities  for  long  waves 
have  been  calculated  by  the  known  formula.  If  two  liquids  mix 
without  alteration  of  properties,  the  molecular  refractivity  of  the 
mixture  expressed  according  to  the  method  of  Lorentz  must  be  repre- 
sented by  a  straight  line.  If  the  liquids  enter  into  chemical  combina- 
tion, it  is  plausible  to  assume  that  the  refractivity  will  increase  with 
the  size  of  the  molecule,  and  therefore  that  the  experimental  curve  will 
be  above  the  straight  line  for  an  ideal  mixture.  If,  on  the  other 
hand,  the  molecular  complexity  of  one  of  the  components  diminishes 
on  mixing  with  the  other  component,  the  refractivity  of  the  mixture 
should  be  less  than  the  mean  refractivity  of  the  components.  On  this 
basis  the  equilibrium  constants  or  association  constants  are  calculated, 
as  already  described  in  connexion  with  the  vapour  pressures  of  binary 
mixtures  {loc.  cit.),  and  it  is  shown  that  ether  and  chloroform  form  a 
compound  containing  one  molecule  of  each,  that  carbon  tetrachloride  is 
associated,  that  benzene  and  chloroform  mix  with  very  slight  alteration 
of  properties,  and  that  benzene  and  ether  enter  into  chemical  com- 
bination. The  results  confirm  in  all  respects  those  deduced  from  the 
vapour-pressure  measurements.  G.  S. 

Some  Electrical  Properties  of  Sodium  and  Potassium  and 
their  Alloy.  Edwin  F.  NoKXHRUi*  {Trans.  Amtr.  Electrodtem.  Soc, 
1911,  20,  185 — 204), — The  electrical  resistance  of  metallic  sodium 
increases  proportionally  with  the  temperature.  There  is  a  sudden  and 
large  increase  at  the  melting  point,  and  the  resistance  of  the  liquid 
sodium  then  increases  in  linear  proportion.  At  20°  the  specific  resist- 
ance is  4873  X  10"^  and  at  100°,  9724  x  10-^.  Potassium  behaves  in  a 
similar  manner,  the  specific  resistance  being  7116x10-^  at  20°  and 
15306  X  10-*  at  100°.  The  liquid  alloy,  containing  equal  volumes  of 
sodium  and  potassium,  has  a  much  higher  specific  resistance, 
33792  X  10-9  at  20°  and  37872  x  lO-*  at  100°.  C.  H.  D. 

The  Conductivity  of  Mixtures  of  Copper  Sulphate  and 
Sulphuric  Acid.  Henry  K.  Richardson  and  Floyd  D.  Taylor 
{Trans.  Amer.  Electrocfiem.  Soc,  1911,  20,  179— 184).— Addition  of 
copper  sulphate  increases  the  conductivity  of  a  solution  of  sulphuric 
acid  containing  less  than  3  grams  per  100  c.c,  and  diminishes  the 
conductivity  of  the  mixture  if  more  sulphuric  acid  is  present. 

Potential  of  the  Potassium  Electrode,  Gilbert  N.  Lewis  and 
Frederick  G.  Kayes  (J.  Amer.  Chem.  Soc,  1912,  34,  119— 122).— The 
potential  of  the  potassium  electrode  has  been  determined  by  the 
method  employed  by  Lewis  and  Kratis  (Abstr.,  1910,  ii,  127)  in  the 
case  of  the  sodium  electrode. 
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Tht  riwJti  Atom  UmI  lb*  pot—thi  of  poUadom  in  a  ilT-coluUon  of 
poteMhui  iocw  aft  S8^  U  S*I064  toIIb  agaiiiti  Um  oorBal  «^>t»«i 
iltclrodg  Ukn  m  nra  Thia  Talv«  i»  ibt  ran  of  (1)  31603 
Um  poUnlkl  of  poUMiam  ai— if  m  (ooouiniog  0'SS1A%  K)afait}"t  mt 
•quooQS  Milniuni  eooUiniaf  polowiiw  iooa  tn  If-conomtnSooo^  and 
(S)  1-0481  Tolu,  tho  difloniMo  of  potoatial  boiwoMi  poCa«i«ak  and 
0*S316%  poUMtuB  aiiMiIyi    in  »  nolnUoo  of  poteMiiiuii  iodide  in 

Tbo  U»pM>tai»BOifloiiBt  of  tb*  UiUr  #.lf.^.  in  0-00037S  volt  prr 
dtfTM^  and  Imoco  tlio  boat  of  mIuUoq  of  1  |(raai-aUMi  of  poUaaium  1 1 
O'SSlfl^  poUMiom  omalfam  ia  26.060  cal. 

Plrabminarj  oxpariAooU  hmrm  booo  bumIo  to  aaoorUun  tbo  ox  toot  u> 
wbieb  ibia  ambod  ia  opplimblo  in  ibo  ooao  of  litbium,  nibidiun. 
CMioflB,  and  tbo  alkaUoMaftb  aotala.  E.  O. 


G^vanio  Oalli  with  Oarboo  A  nod—     P.  BKarrsBarr  (CAa»" 
Jhmtr.,  191S,  i,  106—108;  fran  Iwim^m  p€tankm§  P^lfttoL,  191 1 
10,    445— 6»6).~Miaaufii»mU    bavo    bom   aado   of    ibo  J.i/./ 
oioiiUuda  polontfala,  and  polanaabibfey  of  ooUa  witb  a  oarboa  aaodo, 
■alaloatbiado^  aad  fuaod  oodloa  bHraddo  aa  oloetroljio,  at  tonpor a 
tufw  boiwooB  800*  and  I400f».    1%o  teiMBoa  of  tbo  addition  to  n.. 
foaod  oloBtrolyto  of  aoloaimi,  aoloniwi  dioodda,  oodioa  aohnair,  mi 
■odioB :  nitnuo  vaa  alio   owiinod    for    tbo  toaparatwio    intorral 
SS0~660*>.     At  400*.  tbo  carbon  aaodo  boeonoo  looa  oloetro.po*iuv.. 
to  tbo  oxtoot  of  0*8   volt  oo  tbo  additioo  of  6%  oodium    m 
In  oootaet  witb  a  fuaod  ouxtora  of  tbo  earboaaloa  of  Utbtaa^  autimui, 
and  pntaaainm,  tbo  aaodo  potontial  diffara  from  tbat  for  oarbon  to 
oontaot  witb  faaod  aodioai  bjdr«ddo  bj  0*8  volt.     Tbaoo  obangoa 
iadieato  tbat  tbo  oarboa  altutiwii  bobavoa  aa  a  gaa  olootrodo. 

Tbo  bobavioar  of  dii«oal  paaaivo  aotala,  aaob  aa  troa,  oobalt 
aiebol,  platlnium  sold,  ailvor,  and  ooppor,  aa  unril  as  tbat  of  ooaoiaatai 
aad  tbo  oxido  FogO^,  ia  oxaeiljr  tbo  aaaio  aoeordiog  to  olactioda  potontial 
laaaaiiromanta.     it  followa  from  tbia  obaanratioo  tbat  tbo  moaaorod 
oatbodo    potoatial    ia    tbat    of    air  in  oonlaet    witb   foaod  aodium 
bjrdrozido. 

Sodiom  nitrata^  oblorato  and  poreblorato,  poUiaaittm  pormaogaoAt* 
ooloninm,  and  tollnriom  wora  found  to  aetaa  dopoiariaora  fortba  carbou 
anodo.  Platinum  and  ailror  aro  looa  raadiljr  polariaad  tban  iron  and 
nickel,  and  tbo  toadoaoy  towardacatbodie  poiariaatton  ia  dininisbed  by 
tbe  addition  of  aodivm  peraddo.  Tbo  it.M.r.  of  tbo  ooll  C  i  fuaod 
MaOH  I  Fe  incraaaaa  with  riaiog  tomp«rature  to  a  maximum  of  0*9 
volt,  and  tbon  diminiaboa  wbon  tbo  olacirolyto  begins  to  boil. 

CoUa  of  tbe  type  C  |  fvaod  B^O,  |  Pt  were  alao  examined  at  high 
tomporatoraa,  oxjgon  oompoonda  of  iron,  oobalt,  niekol,  copper,  and 
ailvor  being  added  to  ibo  foaod  olocttolyto.  Boob  colla  at  high 
temperatnree  have  an  K.M.F.  which  in  aome  caaea  oxoeeda  1  roli. 

ILM.  D. 

A  QenoraliBation  of  van't  HofTs  Formula.  Eoouabd  Hskobi 
{BuU.  S0C  ckim.  JMg„  111  12,  26,  15— 18).— From  a  consideration  of 
tbe  equilibriom  between  two  electrolytes  baring  an  ion  in  common, 
and  the  solution  aainrated  witb  reepect  to  both,  the  author  doducea  an 
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expression  from  which  the  ionisation  of  each  electrolyte  in  the  common 
solution  may  be  calculated.  The  data  required  are  the  concentration 
and  degree  of  ionisation  of  each  electrolyte  in  its  own  saturated 
solution,  and  the  concentration  of. both  in  the  common  solution. 

H.  M.  D. 

Conductivity  and  Photoelectric  Hysteresis  of  Isomorphous 
Mixtures  of  Sulphur  and  Selenium  and  of  Selenium  and 
Tellurium.  Lavoro  Amaduzzi  and  Maurizio  Padoa  (Nuovo  Cim., 
1912,  [vi],  3,  i,  66 — 70). — Isomorphous  mixtures  of  sulphur  and 
selenium  containing  respectively  88*99  and  95*884  atomic  %  Se  show 
photoelectric  sensibilities,  expressed  as  the  ratio  of  the  conductivities 
in  darkness  and  under  illumination,  of  1*20  and  3*6.  The  second 
mixture  shows  considerable  sensitiveness  to  variations  of  strong  light, 
whilst  the  first  hardly  responds  to  such  variations.  Hysteresis  is 
observed  of  different  character  in  the  two  mixtures. 

Isomorphous  mixtures  of  selenium  and  telluriuna-,  from  0*887  to 
10*081  atomic  %  Te,  give  a  curve  of  sensibility  which  falls,  rapidly  at 
first  and  then  slowly,  with  increasing  tellurium  content. 

Mixtures  of  sulphur  and  tellurium  are  devoid  of  photoelectric 
properties.  C.  H.  D. 

The  Hallwachs  Eflfect  and  Phototropy.  Lavoro  Amaduzzi 
and  Maurizio  Padoa  (Nuovo  Cim.,  1912,  [vi],  3,  i,  41 — 50). — The 
substance  to  be  examined  is  connected  with  a  negatively  charged 
electroscope,  ultra-violet  light  is  allowed  to  fall  on  it  from  a  mercury 
lamp,  and  the  time  taken  to  discharge  the  electroscope  is  observed. 
In  order  to  examine  the  effect  at  different  temperatures,  the  substance 
is  attached  to  the  surface  of  a  copper  cube,  which  may  be  filled  with 
warm  oil.  The  experiment  is  repeated  with  the  same  substance 
after  it  has  undergone  phototropic  change  of  colour  under  the 
influence  of  sunlight. 

The  examination  of  a  number  of  arylhydrazones  of  various  aldehydes 
shows  that  the  change  of  colour  corresponds  with  a  change  of  photo- 
electric power,  the  latter  being  usually  increased,  but  occasionally 
diminished.  Exposure  to  ultra-violet  rays  changes  the  photoelectric 
power,  even  when  a  change  of  colour  is  not  produced.  Fatigue  is 
observed.  The  photoelectric  power  of  benzaldehydephenylhydrazone 
varies  greatly  with  the  temperature,  whilst  piperonaldehyde- 
o-tolylosazone  and  anii»aldehyde-y3-naphthylosazone  vary  very  little. 

C.  H.  D. 

Thermomagnetic  Properties  of  Elements.  Morris  Owen 
{rroc.  K.  Akad.  Wetmsch.  Amsterdam,  1911,  14,  637 — 644.  Compare 
Honda,  Abstr.,  1910,  ii,  686). — Further  measurements  have  been 
made  of  the  magnetic  susceptibility  of  the  elements  at  temperatures 
between  that  of  the  room  and  —170°.  The  new  data  indicate  that 
the  connexion  between  the  magnetic  susceptibility  and  the  atomic 
weight  is  more  intricate  than  was  formerly  supposed,  although  a 
general  periodic  relationship  is  still  observable.  The  influence  of 
polymorphism  is  very  pronounced,  and  this  introduces  difiiculties  into 
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iptfiaoo  of  Um  ■iininitibiHUw  ti  Mrtain  iltanpta.     Aeeording 
to  thm  ▼amtion  of  Om  iimiipllbilHy  with  tbt    tMipontoro,   th« 
fall  into  dx  <iiltt«Bt  fnMpa.  H.  M.  D. 


BtHMPoh—  on  IfAgnotiam.  TV.  Para-mAgn«tinn  at  Very 
Jjom  TMDp«ratarML  H.  Kajuuujxob  Osciin  and  Auitsr  Puuuu 
(/V««.  £,  Almd.  Wttmmk.  AmUmium,  1911.  14.  674.-«78.  ^Ooaipani 
Abotr..  1911.  U.  694).*- It  bM  boon  foaod  prtrioiMly  that  th** 
■Migpotio  tUMOptthiUtj  of  aoUdl  oxygwi  dots  not  follow  Curie'it  Uw  «t 
liqukl  kjdiogoa  tiwpiiiMim.  Uua  aro  bow  looordod  wkioh  abow 
that  tbo  ■■■MBrtbility  jtttoxw  sligbtlv  aa  tbo  UipmitMro  ia  loworod 
traa  SO-S**  (aUolaU)  to  13-9*.  Tbo  cbaogo  io  tbo  aamtio  iiiipH- 
bilitj  wboo  oxTfoQ  pami  from  tbo  aoUd  to  tiM  Uqoid  ooD4Hioii  U 
foood  to  bo  about  foar  tiaoa  aa  largo  aa  tbo  oboago  iodfaotod  in 
pfOTiooa  oxporimooto  with  a  dtfforoot  form  of  apparatoa.  Tha 
diiertpAnejr  botwaao  tbo  two  rMolta  ta  altribuud  to  tbo  magnalo- 
erj»tallioo  proportioo  of  solid  oxygon,  and  if  tbia  io  tbo  oorrwt 
oxphination,  it  ia  pioboblo  tbot  too  now  lotbod  of  dotonoioatioo 
offurdo  a  aiorooxoet  volno  of  tbo  oboago  ia  ■moptibihty  at  tbv 
Boltiog  poiai. 

8oaio  ozporiaoata  witb  forrouo  oolpbato  (aokydrooa)  obow  tbot  tb« 


raoeoptibilitT  iaeroaaoo  aa  tbo  tomporatara  falls  from  993"  (o  90*8 
fobiiX  nod  tlMB  diaOaiabM  oa  iho  tomparmUtro  falU  from  90*3  to  13*9". 
Tbo  aoMoplibttity  baa  a  mazimam  valao  at  a  ooriaio  tomporaturo,  and 
tbo  biboyionr  ia  qaiu  iimibtf  to  that  of  aolid  oxygoo.         H.  M.  D. 


Tha  Ifagnatio  Bnaoaptibiility  and  tbo  Magnoton  Namber  o! 
tho  Ozidoo  and  Salphidoa  of  Vanadium.  EooAa  WsraaivD  ami 
C.  Hua»T  (/^..  1912, 40»  961— 370).— Tho  tpocieo  magnotie  aoaoopti 
bility  (x)  and  tho  amgaaion  nambm'  (n •>«■•/ II 33*5,  wbaro  am  ia  tbu 
aoloeakr  Mtaratiea:  oooipaio  Abatr.,  191 1,  ii.  360,  367,  694)  of  the 
variooa  eooipooada  aro  aa  follows : 

vo.    v/v    v<v   yfit-    va    VA.     VA-    ^oc'.    ».>. 

XxlO-«  ..     60-Ot    U-M      S*7t      0-M      7'St      fM      11*06      37i«      4-1t 
» ISOO    10-M      «1»      S-09      »-M    10-00      II-M      Ull      I'M 

It  ia  notoworthy  that  whilat  tbo  magootte  aoaeoptibiltty  docraaaaa  from 
tbo  Boaoxido  to  tho  pontoxido,  it  incraaaoa  from  the  monoaolphide  t 
tbo  pantasolphido.    Tho  aecood  compooont  may  thoa  axort  a  dari  ■■■- 
iaflaoooo  on  tbo  aoaooptibility  of  simplo  eompoonda  of  paraawgi 
BMlalo.      Tbo  eonro  showing  tbo    rolation   botween    tho  ma^t 
■OMOptibility  and  (o)  tbo  snlphur  content,  is  a  straight  lino  on  w 
tho  point  for   vanadium   itself  lies;   (b)  the  oxygen   oontent,   has  .' 
break  corresponding  with  the  poaition  of  each  oxide.     • 

Tho  magneton  nambara  dinar  very  little  from  whole  numbera,  and 
inereaae  or  deereaae  with  the  aoaooptibility.  without  proportionality 
existing  ;  they  are  smaller  than  thoae  which  have  been  foond  for 
chromium,  manganeM,  or  iron  salts. 

The  following  special  methods  of  preparation  of  vanadium  monoxide 
and  m<moeulphide  are  given.  The  monoxide  is  best  prepared  by  heat- 
ing tho  solid  oxychloride,  VOCI,  to  a  red  heat  in  a  corrent  of  pure 
hydrogen  ontil  the  brown  maaa  baa  become  quite  black  in  colour,  and 
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no  longer  gives  the  test  for  chlorine ;  the  reaction  takes  twelve  to 
sixteen  hours.  Vanadium  monoxide  forms  a  black,  amorphous  powder, 
D^^  5758,  which  dissolves  in  dilute  acids  to  a  blue  solution,  without 
gas  being  evolved.  In  the  compressed  condition,  it  conducts 
electricity. 

The  pure  monosulphide  could  not  be  prepared  by  heating  the 
trisulphide,  VjSg,  in  a  current  of  hydrogen,  even  at  1100 — 1200° 
(compare  Kay,  Trans.,  1880,  37,  728).  Better  results  were  obtained 
by  healing  the  monoxide  to  a  red  heat  in  a  current  of  hydrogen 
sulphide,  although  even  then  the  monosulphide  was  not  quite  pure. 
It  forms  a  dark  brown  powder,  which  is  insoluble  in  alkalis  and  in 
hydrochloric  acid,  but  soluble  in  cold  concentrated  or  in  warm  dilute 
nitric  acid.  T.  S.  P. 

Magnetic  Properties  of  Manganese  and  Nickel  Steels. 
SiKGFRiED  HiLPERT  and  Walteb  Matiiesius  {Zeitsch.  Elektrochem,, 
1912,  18,54—64.  Compare  Abstr.,  1911,  ii,  1057).— The  effect  of 
heating  to  different  temperatures  followed  by  more  or  less  rapid 
cooling  on  the  magnetic  properties  of  the  following  alloys  has  been 
determined:  nickel  steel  containing  12%  nickel;  manganese  steel 
containing  5,  10,  and  20%  of  manganese,  and  manganese-carbon  steel 
containing  10%  of  manganese  and  1  or  2%  of  carbon. 

All  steels  show  a  maximum  of  magnetic  power  when  quenched  from 
about  450°.  Steels  quenched  from  1200°  are  more  magnetic  than 
those  quenched  from  900°,  or  slowly  cooled  from  750°.  The  manganese- 
carbon  steels  are  practically  non-magnetic  when  quenched  from  900°. 
From  the  behaviour  of  the  steel  quenched  from  1200°  when  cooled  in 
liquid  air,  the  conclusion  is  drawn  that  it  contains  several  magnetic 
constituents. 

With  steels  containing  5%  of  manganese,  or  12%  of  nickel,  the 
coercive  power  diminishes  as  the  magnetic  power  increases,  whereas 
with  10%  of  manganese  the  coercive  power  and  magnetic  power 
increase  concurrently.  A  steel  containing  20%  of  manganese  cannot 
be  made  magnetic  by  thermal  treatment.  From  the  magnetic  behaviour 
of  iron  alloys,  conclusions  can  be  drawn  as  to  their  previous  thermal 
treatment. 

Photomicrographs  of  some  of  the  quenched  steels  are  given. 

G.  S. 

Use  of  the  Mignetic  Field  in  Determining  Constitution. 
XII.  Paul  Pascal  {Bull.  Soc.  chim.,  1912,  [iv],  11,  111— 121).— A 
further  selection  of  compounds  showing  anomalous  magnetic  suscepti- 
bility is  dealt  with  (compare  Abstr.,  1911,  ii,  850,  1058). 

Whilst  the  -CO-  group  in  ketones  and  aldehydes  is  associated  with 
reducing  power  in  these  substances,  this  property  is  less  marked  in 
acids,  amides,  etc.,  probably  because  the  residual  affinities  of  the 
group  are  saturated  in  these  cases.  In  harmony  with  this  view,  it  is 
found  that  whilst  in  the  aldehydes  and  ketones  the  influence  of  the 
-CO- group  on  the  magnetic  susceptibility  is  +66  x  10"^,  it  falls  to 
+  13  X  10'"^  for  acids  and  esters,  to  +32  x  10"'^  for  monoamides, 
and  to  +26  X  10"'^  for  diamides  and  imides.  In  carbamide  the 
influence  disappears    entirely.      In  the    acid  chlorides,    on   the  con- 
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tnrj,  Um  iAMi  of  lb*  -OO-  groap  i«  aoraal,  ptohMy  hiwiMi  the 
WplMtiMiliij  Tabonkt  of  ebloriao  do  nut  iJfaek  oxygoo,  linca  lIimm 
Iwo  ritnmiti  <lo  nol  mm\j  eoabtDs. 

▲moBC  halogto  eompooadi  Um  i&^..^«.  ■uactptibtlity  i-  t.wt 
•boonMl  to  loof  M  ibo  froopawUiniBf  Um  bUofwi  ta  nol  so  liliiated 
tbU  Um  iMlogMi  eu  OMily  bo  tliwiiMHit  m  Ii jdrMid,  Irai  whora  thii 
kitor  ooadiUoo  mUn,  tko  ifintiii  ■■•wptibJIity  «bo«t  »  Jiatim  ; 
UMt  for  Biikjl  ohkriao  ^«  U  MS  in  pUeo  of  SeS-5  cote.  Por  alky) 
ahlcridoo  tbo  dtptoriolioo  it  abo«t»lft  x  10-',  mad  for  alkyl  brain  ida- 
«r  iodidio  abool  436  x  10-^  tho  dtforaooi  oottoopoadif  wHb  Ui« 
gwatir  OMO  viUi  wbieb  Um  braaldoo  Md  lodidw  Cmo  UMfar  hftlogon 
ftloau  «■  bjdiwoidi,  am  oospaiod  wiib  ibo  oblortdoo.  Tbott  dopr»do- 
tiooi  in  taIoo.  ti  m  owwrnod,  or*  diM  to  daformaUoo  of  Um  ■oloeol*' 
in  ibo  diroeUoa  of  as  oibylooo  Uokiiif.  and  ii  is  argood  ibai  ibi 
aaooBi  of  tbo  liiwuJaliwn  may  bo  takoD  at  a  Moatoro  of  ibo  tondoooy 
of  ibo  alkyl  bakid  lo  btoono  aa  iUnrloao  dorivaUvo,  and  by  iakie^ 
aoeooni  of  all  pooriblo  linkiogt  tn  ibo  oabotaiwo  in  ibit  w 
■bown  ibai  tbo  dofwoeiataoo  can  bo  oaloolatod  fairiy  apprux 

nooibor  of  OTtwploa  art  givoD.  T.  A.  iL 


New  ThormodjiMunio  Th«orl«s  (Nerosi'a  Ho«i  Tbooram  anc 
QoAnta-ajpotbMto).  Max  PLaiKS  {Btr^  1913.  40^  5— SS).— A 
iMioro  doU?ot«d  bifora  ibo  Ooraaa  Ob— Joal  8ooiHy.  T.  8.  P. 

A  Simple  BolAtion  between  the  Bxpanaion  Ckiefflcient  ot 
liiqoldi  and  Temperaiare.    Mawsl  Oiwalp  {CompL  rmd^  I 
IfM,  61— 69X~Tbe  aaibor  develepe  ibo  exprea^  a-l/(Sr 
wbort  a  it  ibo  ooiAeitnt    of   iKpaBtioii  of    a  Uqoid  at    ab^ 
tamporaioro,  7*.  ibo  abtoloto  oriUeal  ioaaporatmo  btiog  T^    Th: 
iiaular  to  an  oqoaiion  given  by  Tborpo  aiMl  Riickor  (Traot.,  1884,  4b 
196).    On  a^ying  ii  tn  ibo  |eooraUaed  form,  «-  l/(Ar.  -J%  to  1 
anplo  organM  and  inorganio  liqaidt,  taiiafaeiorily  oonitaoi  Taluat  foi 
X    wiie   obtained,    tbe    mtan    bting    1*967.      liqoidt    oontaining 
polysMriotd  ■oltenlet  obow  eone  doparioro  from  ibo  rule.      Tha 
tnntaaVint  oaot  of  waior  it  ditcnteod  ;  at  100"  ibo  ealeobted  value  for 
T,  it  SSS'S".    Tbe  fonaola  may  be  otof ol  in  ciaimlailng  aMMroximaie 
Taloet  for  oriiaoal  iemptratarot.  w.  0.  W. 

The  Meaeorement  of  Very  Small  Gkta  Pre— urea.    Olaaxkc  • 
F.  Halb  (TVaiu.  Amm.  MUelrccktm,  5oc.,  1911.  20,  343— 268).— r» 
low  proMure  manomeier  deriaod  by  Pintni  (JUr.  <UuL  phfnkal. 
1906,  8,  686)  dependt  on  ibo  faci  that  at  low  prettortt  tbo  thorma 
oondociivity  of  a  gat  it  a  fnnciion  of  ita  pretturB.    Tbe  aenMii▼eo•^ 
bat  been  greaUy  incxeatod  by  ihe  following  improved  oonttroction.     A 
platinum  wire,  0'02b  mm.  in  ditmoter  and  460  mm.  long,  it  looped  and 
atiaobed  to  glaaa  topportt  toaled  into  a  glato  bulb,  provided  with 
ade^inn  for  connexion  with  ibo  tyatem  of  which  the  proMore  'im  to  b< 
ezanuned.     The  compentaior  it  identical   in   form,  bat  without   the 
side-arm.     Both  bulbs  are  immersed  m  a  bath  at  constant  temperature. 
The  manometer  and  compensator  form  two  arnut  of  a   Wheatstone 
bridge^  and  Uie  current  from  five  oella  it  regulated  so  at  to  be  0*00925 
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ampere,  which  keeps  the  platinum  wires  at  about  125°  at  the  lowest 
pressures.  The  manometer  is  calibrated  against  a  McLeod  gauge,  with 
the  same  gas  as  that  for  which  it  is  to  be  used.  Trustworthy 
measurements  are  given  down  to  0*00001  mm.  of  mercury. 

C.  H.  D. 

Elastic  Force  of  Saturated  Vapours.  F.  Ollive  {Compt.  rend., 
1912,  154,  188 — 190). — When  the  temperature  of  a  vapour  is  raised 
by  increments  in  arithmetic  progression,  the  elastic  force  of  the  vapour 
should  rise  in  geometrical  progression.  The  correctness  of  this  con- 
clusion is  shown  by  applying  it  to  the  case  of  water  vapour  at  tem- 
peratures between  0°  and  100°,  employing  the  formula  A  =  aq'^~^, 
where  a  and  g  are  constants,  and  A  represents  the  successive  incre- 
ments in  pressure.  Between  0  and  40°,  a  =  0"32  mm.,  9  =  0*36/0'34  ; 
between  40  and  50°,  a  =  3'2  mm.,  q  =  3-3/3-2  ;  at  50—70°,  a  =  4*6  mm., 
j  =  4-8/4-6;  at  70—100°,  a=10-5  mm.,  y=  1-033.  For  other  liquids, 
a  and  q  vary  to  a  less  extent  with  temperature.  W.  0.  W. 

Thermal  Conduction  and  Convection  in  G-ases  at  Extremely 
High  Temperatures.  Irving  Langmuir  (Trans.  Amer.  Eltctrochem. 
Soc,  1911,  20,  225 — 242). — Former  experiments  with  a  Nernst 
filament  (Abstr.,  1906,  ii,  848)  led  to  some  unexpected  conclusions  as 
to  conduction  and  convection  in  the  neighbourhood  of  the  filament, 
these  properties  increasing  very  rapidly  at  high  temperatures.  The 
range  of  temperature  over  which  the  Nernst  filament  can  be  used  is 
very  limited,  and  experiments  have  now  been  made  with  ductile 
tungsten  wires  in  hydrogen.  The  energy  required  to  heat  the  wire  to 
any  given  temperature  is  nearly  independent  of  the  size  of  the  vessel 
containing  the  hydrogen.  The  fraction  of  the  current  carried  by  the 
hot  gas  near  the  wire  is  inappreciable,  even  at  the  highest  tempera- 
tures, when  the  wire  is  straight,  but  becomes  considerable  at  2900° 
(abs.)  when  loops  are  used.  The  loss  of  energy  at  first  increases  pro- 
portionally to  a  power  of  the  temperature  between  1  and  2,  but  then 
much  more  rapidly,  and  at  3400°  (abs.)  is  increasing  with  the  tenth 
power  of  the  temperature.  In  a  vacuum,  the  loss  is  proportional  to 
the  48  power  of  the  temperature,  and  this  exponent  is  constant  over 
a  wide  range. 

The  melting  point  of  tungsten  is  at  least  3450°  (abs.).      C.  H.  D. 

Thermal  Conductivity  of  Graphite  and  Diamond.  Johannes 
K0ENIG8BERGER  {Ber.  deut.  physikal.  Ges.,  1912,  14,  9). — The  marked 
contrast  between  the  thermal  and  electrical  conductivities  of  graphite 
is  also  found  in  the  case  of  diamond.  The  high  thermal  conductivity 
of  carbon  (and  silicon)  is  supposed  to  be  connected  with  the  rapid 
diminution  of  the  specific  heat  which  is  exhibited  by  these  substances 
when  the  temperature  is  lowered.  H.  M.  D. 

The  Thermal  Conductivity  of  Graphite  and  Copper 
Sulphide  at  Various  Temperatures,  Icole  (Ann.  Chim.  Fhys,, 
1912,  [viii],  26,  137—144). — The  thermal  conductivity  of  graphite 
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has  been  measured  by  placing  a  cylinder,  18  mm.  in  diameter  and 
7  "9  mm.  long,  between  the  ends  of  two  copper  rods,  each  of  the  same 
diameter  and  50  cm.  long,  the  temperature  of  the  copper  being  read 
by  means  of  thermo-couples  in  transverse  holes.  The  conductivity  is 
expressed  by  the  formula  K=  00384  -  9  x  Id'H  +  93  x  l^i-HK  The 
conductivity  of  synthetic  copper  sulphide,  determined  in  the  same 
manner,  is  very  nearly  proportional  to  the  temperature,  and  may  be 
expressed  by  the  formula  K=  000106  +  4-3  x  \0-H.  C.  H.  D. 

Specific  Heat  of  Q-ases.  II.  Niels  Bjerrum  {Zeitsch.  Elektro- 
chem.,  1912,  18,  101—104.  Compare  ibid.,  1911,  17,  731).— In  the 
previous  paper  {loc.  cit.),  formulae  for  the  specific  heats  of  a  number  of 
gases  weie  deduced  on  the  basis  of.  the  quanten  theory,  the  constants 
being  calculated  from  the  results  of  Pier's  determinations  of  specific 
heats  by  the  explosion  method  (compare  Abstr.,  1909,  ii,  789  ;  1910, 
ii,  1031).  A  slight  correction  rendered  necessary  by  loss  of  heat 
during  the  explosion  is  now  applied.  Some  of  the  recalculated 
molecular  heats  at  constant  volume  are  as  follows  :  hydrogen,  5"23  at 
1461°,  5-57  at  1916°,  5-79  at  2368°;  nitrogen,  5-43  at  1519°,  5-93  at 
2367°;  argon,  theoretical  2978,  found  2*93;  water  vapour,  8-13 
at  1734°,  8-52  at  2134°;  939  at  2375°.  The  corrected  results  are 
compared  with  those  calculated  from  the  formulae  ;  the  agrepment  is 
good  throughout.  G.  S. 

Specific  Heat  Measurements  at  Low  Temperatures. 
Alexander  S.  Russell  {Phrjsikal.  Zeitsch.,  1912,  13,  59 — 64). — The 
results  of  measurements  of  mean  specific  heats  over  the  temperature 
ranges  +  45°  to  0°,  0°  to  -78°,  and  -  78°  to  -  190°  are  recorded.  The 
calorimeter  described  by  Nernst  and  Lindemann  (Abstr.,  1910,  ii,  263) 
was  used,  and  observations  made  with  the  oxides  of  copper,  lead, 
magnesium,  mercury,  iron,  chromium,  aluminium,  arsenic,  scandium, 
cerium,  manganese,  thorium,  tungsten  and  uranium,  the  sulphides  of 
mercury,  copper,  cadmium  and  antimony,  the  chlorides  of  sodium, 
potassium  and  thallium,  and  also  with  metallic  thallium,  amorphous 
and  crystalline  quartz,  and  silicon  carbide. 

In  general,  the  data  show  that  the  molecular  heats  at  low  tempera- 
tures diverge  considerably  from  the  values  calculated  by  adding 
together  the  atomic  heats  of  the  component  elements.  By  reference 
to  the  Nernst-Lindemann  formula  for  the  molecular  heat,  this  means 
that  the  characteristic  vibration  frequencies  of  the  elements  in  their 
compounds  are  different  from  the  frequencies  of  the  free  elements. 
In  the  case  of  metals,  such  as  lead,  tungsten,  and  mercury,  which  have 
low  vibration  frequencies,  the  differences  are  comparatively  small,  and 
for  these  metals  the  observed  molecular  heats  of  the  oxides  and 
sulphides  are  in  fairly  close  agreement  with  the  requirements  of  the 
additive  law.  The  behaviour  of  oxygen  at  low  temperatures  does  not 
depend  to  any  appreciable  extent  on  the  metal  with  which  it  is 
combined.  H.  M.  D. 

Molecular  Heat  of  Hydrogen  at  Low  Temperatures. 
Arnold  Eucken  {Sitzungsher.  K.  Akad.  Wias.  Berlin,  1912, 
141 — 151). — A  form  of  apparatus  is  described  for  the  determination 
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of  the  specific  heat  of  compressed  gases  at  constant  volume  and  at  any 
desired  temperature.  With  this,  measurements  have  been  made  of  the 
specific  heat  of  hydrogen  at  temperatures  between  35°  and  273*^ 
(absolute).  The  data  thus  obtained,  when  reduced  to  the  ideal  gas 
condition,  show  that  the  molecular  heat  falls  from  4'84  at  273**  to 
about  3-0  at  60°  (abs.).  Below  60°,  the  molecular  heat  remains 
constant.  The  observed  temperature  variation  of  the  molecular  beat  at 
constant  volume  can  only  be  accounted  for  qualitatively  on  the  basis 
of  existing  theories,  and  the  additional  hypotheses  necessary  for  its 
interpretation  are  discussed.  H.  M.  D. 

A  General  Law  of  Dissolution.  Emile  Baud  (Compt.  rend.,  1912, 
154,  198—201.  Compare  Abstr.,  1910,  ii,  268— 689).— The  equation 
At  =  KlogxT^,  deduced  to  express  the  depression  of  the  fi^eezing  point 
of  binary  mixtures,  where  x  is  the  concentration  of  a  component  A  in 
a  mixture  depositing  pure  A,  at  an  absolute  temperature,  T^,  does  not 
hold  for  incompletely  miscible  liquids.  In  such  cases  the  more  general 
equation  T^=  1\.{1 -qlQ)l{l +k\ogx),  deduced  from  Ciapeyron's 
equation,  is  applicable.  1\  represents  the  freezing  point  of  the  solvent, 
and  k  the  ratio  RTJEQ,  q  being  the  heat  of  dilution,  that  is,  the  heat 
developed  by  the  addition  of  one  molecule  of  .4  to  a  large  quantity  of 
solvent.  This  expression  has  been  tested  experimentally  in  the  case  of 
mixtures  of  acetic  acid  with  benzene  or  ethylene  dibromide  with 
satisfactory  results.  W.  0.  W. 

Fused  Salts  as  Solvents.  I.  Oryoscopic  Investigations.  II. 
Solubility  Determinations.  Otto  Sackur  {Zeitsch.  physikal  Chem., 
1912,  78,  550—563,  564—572).—!.  As  solvents,  the  chlorides  of 
sodium,  potassium,  calcium,  strontium  and  barium,  and  sodium  sulphate 
were  used,  and  as  solutes  a  number  of  alkali  and  alkaline-earth  salts. 
The  investigation  shows  that,  as  a  rule,  the  laws  of  dilute  solutions  are 
approximately  valid  up  to  concentrations  of  1  mol.  per  litre.  Dissolved 
salts,  which  have  an  ion  in  common  with  the  solvent,  have  either  the 
normal  molecular  weight  or  show  a  slight  dissociation,  independent 
of  the  concentration.  This  result  is  probably  to  be  explained  by 
considerable  ionization  of  the  solvent  itself.  Salts  which  have  no  ion  in 
common  with  the  solvent  produce  nearly  double  or  nearly  three  times  the 
normal  depression,  according  as  they  are  binary  or  ternary  electrolytes. 

A  number  of  binary  mixtures  of  salts  form  solid  solutions,  and 
therefore  the  laws  of  dilute  solutions  do  not  apply  to  cryoscopic 
measurements  with  such  mixtures.  When,  for.  example,  strontium 
carbonate  is  added  to  fused  potassium  or  sodium  carbonate,  the  melting 
point  rises  at  first  with  increasing  concentration  of  the  strontium  salt, 
and  then  gradually  diminishes,  so  that  a  flat  maximum  is  obtained. 
Flat  maxima  are  also  obtained  with  strontium  carbonate  and  barium 
sulphate  in  sodium  sulphate  as  solvent. 

II.  In  the  solubility  determinations,  the  same  fused  salts  were  used 
as  solvents,  and  as  criterion  of  solubility  the  effect  of  the  substance 
added  on  the  melting  point  of  the  solvent  was  used.  It  was  found 
that  all  those  substances  which  can  readily  dissociate  into  two  or  more 
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stable  ions  are  readily  soluble,  whereas  those  substances  which  do  not 
readily  ionise  (for  example,  the  alnminates  and  ferrites  of  the  alkalis, 
the  oxides  of  the  alkaline  earths  and  heavy  metals,  and  the  sulphides  of 
the  heavy  metals)  are  practically  insoluble.  The  only  exception  to 
these  rules  are  the  oxides  of  the  alkaline  earths,  which  are  readily 
soluble  in  fused  chlorides  with  a  common  ion  ;  for  example,  calcium 
oxide  is  readily  soluble  in  fused  calcium  chloride.  G.  S. 

CryoBcopy  in  the  Fused  Pentahydrate  of  Sodium  Thio- 
sulphate.  Ch.  Leenhardt  and  A.  Boutaric  {Compt.  rend.,  1912, 
154,  113—114.  Compare  Abstr.,  1911,  ii,  1061).— The  latent  heat  of 
fusion  of  the  salt  NagSgOg.SHgO  at  the  melting  point  485°  is  found  to 
be  47'9°  as  the  mean  of  three  concordant  determinations.  Employing 
van't  Hofp's  formula  this  gives  K  42 '8  as  the  molecular  lowering  of 
the  freezing  point,  a  number  which  agrees  well  with  that  found  by 
dissolving  carbamide  in  the  fused  salt. 

Trentinaglia's  values  {Wien  Ber.,  1876,  72,  669)  are  considered  to 
be  untrustworthy  owing  to  the  possibility  of  his  salt  containing  water. 
To  avoid  this,  it  is  necessary  to  dry  the  pentahydrate  in  presence  of 
the  dihydrate.  W.  0.  W. 

Improvements  in  the  EbuUioscopic  Method.  Ernst  Beckmann 
[with  Walter  Weber]  {Zeitsch.  physikal.  Ghem.,  1912,  78,  725—740. 
Compare  Abstr.,  1908,  ii,  663). — The  irregularities  in  ebullioscopic 
measurements,  which  are  especially  pronounced  when  the  solution 
froths,  are  not  got  rid  of  by  using  wire  of  other  metals  instead  of 
platinum  for  internal  electric  heating ;  of  the  different  metals  used 
only  gold  gave  rather  better  results  than  platinum.  The  introduction 
of  a  stream  of  a  permanent  gas,  such  as  hydrogen,  air,  or  carbon 
dioxide,  is  also  not  satisfactory,  as  among  other  drawbacks  the  end  of  the 
tube  through  which  the  gas  enters  tends  to  get  choked  up  by  the  entry 
of  solution  and  evaporation  of  part  of  the  solvent.  The  usual  device 
of  introducing  filling  material  gives  the  best  results. 

A  considerable  improvement  is  obtained  by  so  modifiying  the 
apparatus  that  part  of  the  solvent  (containing  traces  of  volatile 
substances,  especially  moisture)  can  be  distilled  off,  a  current  of  dry 
air  being  introduced  at  the  same  time  to  prevent  the  condensation  of 
moisture  in  the  upper  part  of  the  apparatus.  The  fraction  passes  off 
through  the  side-tube  used  for  introducing  the  solid ;  for  this  purpose 
the  usual  stopper  is  replaced  for  the  time  by  another  connected  with  a 
long  bent  tube  as  condenser. 

The  use  of  an  aneroid  barometer  has  been  recommended  to  correct 
for  variations  in  atmospheric  pressure  during  an  observation,  but  it  is 
shown  that  a  control  boiJing-point  apparatus  gives  much  better  results 

G.  S. 

Fractional  Distillation  with  Steam.  A.  Golodetz  (Zeitsch. 
physikal.  Chem.,  1912,  78,  641 — 656). — It  is  shown  that  a  mixture  of 
low-boiling  liquids  insoluble  in  water  can  be  more  effectively  separated 
by  distilling  with  steam  than  by  ordinary  fractional  distillation  under 
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the  same  conditions.  The  advantages  of  steam  distillation  are  much 
less  for  the  separation  of  high-boiling  liquids.  Young's  law,  according 
to  which  the  amount  of  the  mixture  which  distils  up  to  the  middle  of 
of  the  temperature-interval  between  the  boiling  points  of  the  two 
components  is  approximately  equal  to  the  amouut  of  the  more  volatile 
component,  is  confirmed.  In  the  course  of  the  experiments,  binary 
mixtures  of  benzene  and  toluene,  of  amyl  formate  and  acetate,  of  mono- 
and  di-ethylaniline  were  fractionated,  and  several  types  of  fractionating 
column  were  used.  G.  S. 

Heats  of  Formation  of  Certain  Silicates.  D.  Tschernoberfp 
and  L.  Wologdine  {Compt.  rend.,  1912,  164,  206 — 208.  Compare 
Abstr.,  1905,  ii,  678). — Mixtures  of  calcium  carbonate  with  silica  or 
kaolin,  or  with  silica  and  alumina  were  heated  with  a  definite  amount 
of  carbon  in  the  Mahler  bomb  calorimeter.  From  the  heats  of 
reaction  thus  determined,  the  following  values  for  the  heats  of 
combination  were  calculated,  the  numbers  being  in  Calories: 
CaO-hSiOg,  17-4;  2CaO-hSi02,  28-7;  3CaO  +  2Si02,Al208,  +  50-2 ; 
3CaO-f2Si02  +  Al203,  38-2;  Si02  + Al^Og,  - 12-0.  The  heat  of 
formation  of  anhydrous  kaolin,  Al20g,2Si02,  is  therefore  negative. 
These  results  are  not  in  harmony  with  those  previously  published. 

W.  O.  W. 

Heat  of  Combustion  and  Heat  of  Transformation  of  the 
Cinnamic  Acids.  VV.  A.  Roth  {Zeitsch.  Mektrochem.,  1912,  18, 
99 — 100). — The  heat  of  transformation  of  aZ^ocinnamic  acid  to 
cinnamic  slightly  exceeds  6000  cal.  per  mol. ;  the  heat  development 
accompanying  the  change  of  the  aZZocinnamic  acid  melting  at 
42°  to  that  melting  at  58°  is  about  100  cal.  The  heat  of  com- 
bustion of  cinnamic  acid  at  constant  volume  is   7025  cal.  per  gram. 

G.  S. 

Method  of  Measuring  Absolute  Viscosity.  Harold  P. 
GuRKEY  {J.  Ayner.  Ghem.  Soc,  1912,  34,  24 — 28). — Apparatus  is 
described  for  the  determination  of  absolute  viscosity.  The  method  is 
simple,  rapid,  and  extremely  accurate,  requires  only  a  very  small 
quantity  of  the  liquid,  and  enables  opaque  liquids  to  be  tested. 

Into  the  neck  of  a  small  flask  are  fitted  three  glass  tubes,  one 
connected  by  a  stopcock  to  the  vacuum  pump,  the  second  by  rubber 
tubing  to  a  vertical  glass  tube  of  capillary  bore,  whilst  the  third  carries 
a  stopcock  opening  to  the  air.  The  capillary  tube  has  three  rings 
etched  round  it  at  different  heights,  and  its  lower  end  dips  into  a  small 
cup  with  vertical  walls  which  contains  the  liquid.  If  determinations 
are  to  be  made  at  other  temperatures  than  that  of  the  air,  the  tube 
must  be  jacketed. 

In  carrying  out  an  experiment,  the  liquid  is  poured  into  the  cup 
until  it  rises  just  within  the  capillary  tube  up  to  the  lowest  ring.  It 
is  then  sucked  up  the  tube  by  means  of  the  pump  until  it  is  above  the 
level  of  the  highest  ring.  The  stopcock  connecting  the  apparatus  with 
the  pump  is   then  closed,  and  that  opened  which  is  in  communication 
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with  the  atmosphere,  so  that  the  air  above  the  liquid  in  the  tube  is 
under  atmospheric  pressure.  The  liquid  in  the  capillary  descends  with 
but  slightly  diminishing  velocity,  and  the  time  taken  by  it  to  pass 
from  the  highest  ring  to  that  next  below  it  is  observed  with  a 
stop-watch. 

A  mathematical  discussion  is  given  leading  to  the  development  of  a 
formula  for  calculating  the  results.  E,  G. 

Viscosity  of  Solutions  of  the  Metal  Ammonia  Salts.  Arthur 
A.  Blanchard  and  Harold  B.  Pushee  {J.  Amer.  Chem.  Soc,  1912, 
34,  28— 32).— Blanchard  (Abstr.,  1904,  ii,  805)  has  shown  that  when 
ammonia  is  added  to  solutions  of  salts  of  copper,  .silver,  and  zinc,  a 
phenomenon  sirailwr  to  negative  viscosity  is  produced.  This  was 
explained  on  the  assumption  that  the  ions  combine  with  a  certain 
number  of  molecules  of  the  solvent. 

Determinations  have  now  been  made  of  the  viscosities  of  solutions 
obtained  by  adding  succes.'ive  quantities  of  ammonia  to  solutions  of 
ammonium  chloride,  calcium  chloride,  and  lithium  sulphate  at  25°,  and 
to  solutions  of  lithium  chloride  at  1°.  The  results  show  that,  in  these 
cases,  instead  of  a  negative  viscosity,  a  slight  increase  in  the  viscosity 
occurs.  It  is  evident,  therefore,  that  such  unstable  complexes  as  are 
formed  between  ammonia  and  salts  of  lithium,  ammonium,  and  calcium 
are  somewhat  more  viscous,  and  hence  either  larger  or  less  symmetrical, 
than  the  ordinary  complexes  of  the  same  salts  with  water  in  simple 
aqueous  solutions.  E.  G. 

Adsorption.  III.  Gerhard  C.  Schmidt  [Zeitsch.  physilial.  Chem., 
1912,  78,  667— 681).— The  adsorption  formula  \{a-x)S]lv  = 
^^gX(s-i)s  ^jp  representing  amount  adsorbed,  a  the  amount  of  solute 
originally  present,  v  the  volume,  S  the  maximum  amount  adsoibed,  and 
A  and  K  constants)  already  deduced  by  the  author  (compare  Abstr., 
1911,  ii,  969)  is  shown  to  represent  with  great  accuracy  the  results  of 
TitofE  (Abstr. ,  1910,  ii,  1041)  on  the  adsorption  of  gases  by  charcoal, 
and  with  fair  accuracy  the  corresponding  measurements  of  Homfray, 
(Abstr.,  1910,  ii,  771,  1041).  Neither  of  these  observers  determined 
the  maximum  adsorption,  and  the  author  has  estimated  it  by  extra- 
polation. 

The  simpler  adsorption  formula  recently  suggested  by  Arrhenius 
(this  vol.,  ii,  139)  does  not  represent  satisfactory  the  author's  results 
on  the  adsorption  of  acetic  acid  from  aqueous  solution  by  charcoal, 
whereas  they  are  represented  with  great  accuracy  by  the  above 
formula  {loc.  cit.).  G.  S. 

Adsorption  in  Solutions.  III.  Relations  between  the 
Adsorbability  and  other  Properties.  Gkorg  von  Georgievics 
{Monatsh,  1912,  33,  45—62.  Compare  Abstr.,  1911,  i,  537  ;  ii,  1070). 
— The  distribution  of  nitric,  hydrobromic,  propionic,  and  butyric  acids 
between  water  and  wool  has  been  examined,  and  it  is  shown  that  the 
data  are  in  agreement  with  the  exponential  adsorption  formula.  The 
adsorbability  of  different  acids  appears  to  have  no  connexion  with  the 
degree  of  ionisation,  although  ip  general  the   strong  acids  are  more 
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readily  adsorbed  than  the  weak  acids.  Experiments  with  hydrochloric 
and  sulphuric  acids  indicate  that  the  adsorption  of  these  is  not 
influenced  to  an  appreciable  extent  by  the  addition  of  small  quantities 
of  the  corresponding  sodium  salts,  although  larger  quantities  give  rise 
to  increased  adsoiption. 

The  influence  of  other  factors  on  the  adsorption  is  discussed,  and  it 
is  shown  that  in  certain  groups  of  acids  the  ai'sorbability  appears  to 
be  connected  with  the  surface  tension,  the  compressibility,  and  the 
viscosity  of  the  solutions.  H.  M.  D. 

Adsorption.  IV.  Thermodynamics  of  Irreversible  Processes 
and  Chemical  Hysteresis.  Adam  W.  Rakowski  {J.  Rusa.  Phya. 
Chem.  Soc,  1911,  43,  1762—1784.  Compare  Abstr.,  1911,  ii, 
470,  471). — This  is  a  mathematical  paper,  the  principal  conclusions 
drawn  by  the  author  being  as  follows  : 

If,  in  Duhem's  theory  of  chemical  hysteresis  (Abstr.,  1900,  ii,  338), 
the  variable  x  is  rejected  and  the  hysteresis  attributed  to  the  specific 
volume  and  degree  of  hydration  of  the  colloid,  a  fundamental  equation 
is  deduced  completely  analogous  to  Duhem's  equation,  the  difference 
lying  merely  in  the  physical  significance  of  the  constants.  The  formula 
derived  by  Duhem  to  express  the  influence  of  variation  of  the  pressure 
on  the  velocity  of  hydi*ation  and  dehydration  of  colloids  corresponds 
with  all  the  phenomena  observed  experimentally.  Duhem's  theory 
explains  satisfactorily  the  various  phenomena  of  chemical  hysteresis. 

The  isothermal  equation  of  the  natural  state  of  an  aqueous  colloid 
represents  a  sine  curve.  Gels  possess  a  complex  Lsotherm,  representing 
the  sum  of  the  sine  curves  characterising  the  two  "  solutions  "  which 
constitute  the  gel ;  physical  explanations  can  be  given  of  all  the 
constants  in  the  equation  of  such  a  complex  sine  curve.         T.  H.  P. 

A  Method  of  Investigating  the  Transpiration  of  Gases 
Through  Tubes.  Joseph  H.  T.  Roberts  {Phil.  Mag.,  1912,  [vij, 
23,  260 — 255). — A  method  is  described  of  obtaining  the  viscosity 
coefiicients  of  gases  from  comparative  measurements  of  the  rates  of 
transpiration.  The  transpired  gases  are  allowed  to  escape  into  the 
atmosphere  through  short  capillary  tubes,  the  pressure  in  the 
apparatus  being  only  slightly  greater  than  atmospheric.  This  pressure 
is  automatically  kept  constant,  and  the  times  required  for  the  tran- 
spiration of  the  same  volume  of  different  gases  are  measured.  With 
this  apparatus  the  following  viscosity  coefiicients  were  determined  : 
air,  0-000180  at  11-75°;  hydrogen,  0-0000864  at  12-25°;  carbon 
dioxide,  0-000145  at  12-6°;  coal-gas,  0000133  at  12-9°.      H.  M.  D. 

Mechanism  of  the  Semi-permeable  Membrane  and  a  New 
Method  of  Determining  Osmotic  Pressure.  Fredeeick  T.  Trouton 
{Proc.  Roy.  Soc.,  1912,  yl,  86,  149— 154).— A  method  of  measuring  the 
osmotic  pressure  of  an  aqueous  solution  is  described,  which  consists  in 
determining  the  pressure  to  which  a  suitable  liquid  must  be  subjected 
when  in  contact  with  the  solution,  in  order  that  the  liquid  may  take 
up  as  much  water  from  the  solution  as  it  takes  up  from  pure  water  at 
atmospheric  pressure. 
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From  experiments  in  which  the  amount  of  water  taken  up  by 
100  grams  of  ethyl  ether  from  a  solution  containing  600  grams  of 
sucrose  per  litre  was  determined,  it  has  been  found  that  this  increases 
in  a  continuous  manner  from  0"939  gram  at  atmospheric  pressure  to 
1'143  gram  at  a  pressure  of  110-5  atmospheres.  From  the  curve 
representing  the  variation  of  the  amo\int  of  water  taken  up  by  the 
ether  with  the  pressure,  it  is  found  that  the  water  taken  up  from  the 
solution  at  a  pressure  of  79  atmospheres  is  equal  to  that  taken  up  from 
pure  water  at  a  pressure  of  1  atmosphere  (r0545  gram  per  100  grams 
of  ether).  This  value  of  the  osmotic  pressure  is  in  good  agreement 
with  that  interpolated  from  the  results  of  measurements  with  a  copper 
ferrocyanide  membrane  by  Lord  Berkeley  and  Hartley  (81  atmospheres). 

H.  M.  D. 

Theory  of  Dissolutions  Compared  with  Experience  (Case 
of  Nitrogen  Peroxide).  Albert  Colson  {Compt.  rend.,  1912,  154, 
276—279.  Compare  Abstr.,  1911,  ii,  710,  1066— 1071).— Polemical 
against  Urbain  and  others  (Abstr.,  1911,  ii,  861).  If  the  dissolved 
particle  is  in  the  same  condition  as  the  gaseous  particle,  the  gas 
equation  2mlogC  =  Z  should  hold  for  the  same  substance  whether 
in  solution  or  in  the  gaseous  state.  Cundall  has  shown  for  the 
equilibrium  NgO^  z:^  SNOg  in  chloroform  solution  that  the  expression 
does  not  give  a  constant  value  for  K.  By  measuring  the  partial 
pressures  of  the  two  gases  in  equilibrium  it  has  now  been  found 
that  the  equation  does  not  hold  for  the  gaseous  phase. 

W.  0.  W. 

Theory  of  Solubility.  Dan  Tyrer  (J.  Physical  Chem.,  1912,  98, 
69—85.  Compare  Trans.,  1911,  98,  871).— The  formation  of  a  solu- 
tion is  due  to  (1),  molecular  attraction  of  the  solvent  for  solute,  and 
(2)  mechanical  diffusion  of  the  solute  molecules  away  from  the  parent 
solute  by  reason  of  their  kinetic  motion.  Except  with  gases  and 
easily  volatile  liquids,  the  factor  (2)  is  negligible.  The  intensity  of 
the  molecular  attraction  (1)  depends  on  the  nature  of  the  solvent  and 
the  temperature.  That  is  to  say,  the  solubility  S  =  (^{G ,T).  In  the 
case  of  liquids  above  their  critical  temperature,  when  T  is  maintained 
constant  and  C  is  altered  by  altering  the  external  pressure,  the 
solubility  is  proportional  to  the  concentration  (C)  of  the  solvent. 
Below  the  critical  point,  G  depends  on  the  pressure,  the  temperature, 
and  the  presence  or  absence  of  neutral  molecules  and  of  solute  molecules. 

The  ordinary  solubility  curve  is  without  theoretical  value,  since 
it  refers  to  an  arbitrary  pressure  (1  atmosphere),  and  a  continuously 
varying  solvent  concentration.  When  both  solvent  and  solute  are 
normal,  that  is,  free  from  the  disturbing  influences  of  dissociation, 
association,  and  solvate  formation,  the  conditions  at  saturation  can  be 
deduced. 

If  the  attraction  between  two  solute  molecules  varies  inversely  as 
some  power  of  the  distance  between  them,  the  total  force  holding  a 
molecule  of  solute  to  its  parent  crystal  is  Kjv'^,  where  A"  is  a  constant 
and  V  the  specific  volume  of  the  solute.  The  forces  tending  to  draw  a 
solute  molecule  into  solution  are  (1)   the  attraction   of  the  solvent 
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(  =  KJV^),  and  (2)  the  attraction  of  the  solute  molecules  already 
dissolved  {^  K.,N'" (¥'"■),  where  K^,  K^  are  constants,  and  V  the  total 
volume  of  a  solution  containing  a  constant  weight  of  solvent  plus  N 
molecules  of  solute.  At  saturation  K/v''  =  KJV>'  + K^]V^/V».  Now 
N  =  S/M,  where  *S'  is  the  solubility  and  M  the  molecular  weight  of 
the  solvent.  It  follows  that  aV"  =  a(  F/v)"  -  6,  where  a,  b,  and  n  are 
constants.  This  equation  cannot  be  tested  experimentally,  since  n  is 
unknown,  but  it  is  evidently  in  qualitative  agreement  with  the  general 
phenomena  attending  the  dissolution  of  normal  substances,  whether 
gaseous,  liquid  or  solid,  in  normal  solvents. 

The  author  works  out  the  conditions  for  complete  raiscibility  of 
pairs  of  normal  liquids.  In  practice  all  normal  liquids  are  miscible 
in  all  proportions,  that  is,  the  solubility  is  '  infinite.  It  follows 
that  normal  solids  become  infinitely  soluble  at  their  melting  points. 
The  "  molecular  solvent  power  "  of  a  solvent  is  the  amount  of  solute 
dissolved  at  a  given  temperature  when  unit  volume  contains  1  gram- 
molecule  of  solvent.  The  molecular  solvent  powers  of  chloroform, 
toluene,  benzene,  and  hexane  for  naphthalene  are  deduced. 

R.  J.  C. 

Miscibility  of  Liquids.  J.  P.  Kuenen  {Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1911,  14,  644 — 649). — The  influence  of  temperature  on 
the  miscibility  of  w-butane  with  methyl  alcohol  has  been  found  to 
vary  in  a  marked  manner  with  the  method  of  preparation  of  the 
hydrocarbon.  For  butane  obtained  by  the  action  of  magnesium  on 
butyl  halides,  the  critical  temperature  and  pressure  were  found  to  be 
150-8°  and  37-5''  atmospheres,  and  this  becomes  completely  miscible 
with  methyl  alcohol  at  17*0°.  When  the  butane  is  prepared  by  the 
action  of  sodium,  dissolved  in  liquid  ammonia,  on  butyl  halides,  its 
critical  temperature  was  found  to  be  148 "7°,  and  the  critic  il  pressure 
about  39  atmospheres.  In  spite  of  the  close  agreement  in  the  critical 
data,  the  second  sample  of  butane  behaved  quite  differently  from  the 
first  in  regard  to  its  miscibility  with  methyl  alcohol.  The  surface  of 
separation  appears  to  vanish  at  about  22°,  but  it  reappears  as  the 
temperature  rises,  and  the  definite  critical  end-point  is  not  reached 
until  38°.  It  is  supposed  that  the  phenomenon  is  due  to  the  equality 
of  the  refractive  indices  of  the  two  liquids  in  the  neighbourhood  of  22°, 
and  that  the  difference  in  behaviour  of  the  two  samples  of  butane  is 
due  to  the  presence  of  a  very  small  quantity  of  some  impurity  in  the 
butane  prepared  by  the  action  of  sodium. 

The  following  critical  end-points  are  also  recorded  :  methyl  alcohol 
and  tsopentane,  10*5°;  methyl  alcohol  and  n-pentane,  19*4°;  ethyl  alcohol 
and  isopeutane,  -  30°.  H.  M.  D. 

Neutralisation  Curve  of  Sulphuric  Acid.  Johannes  E. 
Enklaar  (CVicw.  Weekblad,  1912,  9,  28—31.  Compare  A bstr.,  1911, 
ii,  lu7l). — The  author  has  studied  the  step-by-step  neutralisation  of 
sulphuric  acid,  effected  by  addition  of  successive  quantities  of  NflO- 
sodium  hydroxide  to  10  c.c.  of  iV-sulphuric  acid  and  dilution  of  the 
mixture  to  100  c.c.  at  18°.  For  each  addition  the  values  of  the  total 
E.M.F.,    the  E.M.F.  of    the  gas-electrode,   the   concentration   of  the 


ii.    240  ABSTRACTS   OF   CHEMICAL  PAPERS, 

hydrogen  ions,  and  the  values  of  PJ  are  summarised  in  a  table.  A 
curve  is  plotted  with  the  number  of  c.c.  of  sodium  hydroxide  as 
abscissae,  and   the  values  of  P^   as  ordinates.     This  curve  indicates 

that  the  dissociation  is  in  great  measure  ternary,  and  in  accordance 

+       - 
with  the  scheme  HgSO^  zt  2H  +  SO4.     The  value  found  for  the  con- 
centration of  the  hydrogen  ions  in  iV/'lO-sulphuric  acid  is  0'058.     The 
value  for  K2  is  0*013,  and  not  001 8  as  given  in  the  previous  paper. 

A.  J.  W. 

A  Colour  Effect  of  Isomorphous  Mixture.  Horace  L.  Wells 
(Amer.  J.  Scl,  1912,  [iv],  33,  103— 104).— Mixed  crystals  as  a  rule 
take  a  colour  intermediate  between  those  of  their  component  salts ; 
for  example,  the  yellow  salt,  CsgPbClQ,  and  the  deep  blue  salt, 

CsgSbCle, 
give  mixed  crystals  of  a  green  colour.  An  exception  to  this  rule  is 
afforded  by  the  salts  CsgPbClg  and  CsgTeClg,  both  of  which  crystallise 
in  regular  octahedra  with  a  yellow  colour.  These  salts  are  iso- 
morphous and  mix  in  all  proportions,  but  their  mixed  crystals  possess 
the   peculiarity   of    showing    a    bright    orange-red    colour. 

L.  J.  S. 

Crystalloids  and  Colloids.  Basic  Ferric  Chloride.  Giovanni 
Malfitano  {Ann.  Chim.  Phys.,  1911,  [viii],  24,  502 — 553). — To  a 
large  extent  this  is  a  summary  of  work  published  previously  (compare 
Abstr.,  1905,  ii,  459  ;  1906,  ii,  450,  526,  647;  1907,  ii,  94;  1909,  ii, 
473).  From  the  general  behaviour  of  the  colloidal  ferric  hydroxy- 
chlorides,  the  author  draws  the  conclusion  that  the  properties  of  the 
micelles  are  closely  similar  to  those  of  molecules,  and  that  there  is  no 
essential  difference  between  the  micellar  and  molecular  states. 

H.  M.  D. 

Colour  and  Degree  of  Dispersity  of  Colloidal  Solutions. 
William  Harrison  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  45 — 49). 
— The  colour  changes  which  are  observed  when  colloidal  acid  and 
basic  dyes  are  acted  on  by  acids  and  bases  in  aqueous  solution  are 
examined  in  reference  to  Ostwald's  view  (Abstr.,  1911,  ii,  868),  that 
increase  in  the  deo:ree  of  dispersity  of  a  colloidal  solution  is 
accompanied  by  a  shift  of  the  maximum  abs-orption  towards  the  ultra- 
violet end  of  the  spectrum.  The  colour  changes  are  not  generally  in 
agreement  with  this  theory,  and  a  modification  is  suggested.  Accord- 
ing to  this,  it  is  necessary  that  the  reduction  in  the  degree  of 
dispersity  must  be  accompanied  by  an  increase  in  the  molecular 
weight  of  the  disperse  substance  if  the  maximum  absorption  alters  its 
position  in  accordance  with  the  above  rule.  H.  M.  D. 

Fractional  Coagulation.  Relationship  between  the  Size  of 
Particles  and  the  Stability  of  Disperse  Systems.  Sven  Od6n 
{Zeitsch.  physikal.  Chem.,  1912,  78,  682— 707).— The  results  described 
in  the  early  part  of  the  paper  as  to  the  preparation  of  sulphur 
hydrosols  containing  particles  of  uniform  size  by  the  method  of 
fractional  coagulation  have  already  been  published  (compare  Abstr., 
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1911,  ii,  971).  The  same  method  has  now  been  applied  to  the 
separation  of  silver  hydroaols  into  fractions  of  different  degrees  of 
dispersion,  and  the  properties  of  these  solutions  are  described.  The 
yellow  and  red  hydrosols  contain  only  amicroscopic  particles ;  the 
purple  and  lilac  sols  contain  submicrons. 

The  polychromatic  appearance  of  some  silver  hydrosoh  under  the 
ultramicrOvScope  described  by  previous  investigators  is  not  observed 
in  fre^h  or  carefully  kept  solutions,  but  is  observed  when  the 
hydrosols  are  kept  in  beakers  of  inferior  glass  or  when  ordinary  tap 
water  is  present.  The  phenomenon  is  probably  due  to  chemical 
changes  on  the  surface  of  the  particles. 

In  the  case  of  reversible  coagulation,  the  results  show  that  under 
conditions  otherwise  equivalent,  the  electrolyte  concentration  required 
to  produce  coagulation  is  the  greater  the  smaller  the  colloidal 
particles. 

Experiments  designed  to  find  whether  this  rule  also  applies  to 
irreversible  coagulation  did  not  lead  to  definite  results.  G.  S. 

Theory  of  Dyeing.  W.  G.  Saposhnikoff  {J.  Buss.  Phys.  C/iem. 
Soc,  1911,43,  1565 — 1587). — The  author  has  investigated  the  effect 
of  varying  tha  concentration  of  the  bith,  and  the  proportion  of 
material  taken,  on  the  dyeing  of  cotton,  mercerised  cotton,  and 
artificial  silk  by  a  number  of  substantive  dyes. 

The  relation  between  p,  the  number  of  mgs.  of  the  colouring 
matter,  and  P,  the  number  of  grams  of  the  dry  fibre  taken,  is  given 
by  the  expression:  p  =  \Qk.P,  where  ^  is  a  coefficient  termed  the 
"  modulus  of  the  dye."  In  the  author's  experiments,  the  propor- 
tions between  the  weights  of  colouring  matter  and  fibre  varied  from 
0-5%  to  10%.  The  quantity  of  colouring  matter  in  the  bath  per 
gram  of  fibre  is  represented  by  lOA;,  which  is  termed  the  **  limiting 
dyeing."  If  the  initial  concentration  of  the  dye  in  the  bath  is  repre- 
sented by  lOk/Kie,  the  magnitudes  P,  k,  and  Ku,  must  be  regarded  as 
the  principal  factors  or  the  numerical  characteristics  of  every 
substantive  dyeing,  independently  of  the  nature  of  the  fibre  or  colour- 
ing matter,  and  these  magnitudes  determine  both  the  course  of  the 
dyeing  and  its  final  results.  If  x  is  the  quantity  of  dye  fixed  by  the 
fibre,  Gf^xjP,  the  final  concentration  of  the  dye  on  the  fibre,  may  be 
termed  the  "  effective  dyeing."  The  final  concentration  of  the  bath 
is  given  by  C&  =  (p  -  x)IKy,P. 

It  is  found  that,  under  similar  conditions,  the  final  concentration  of 
the  bath  is  proportional  directly  to  the  difference  between  the  limiting 
and  effective  dyeing,  and  inversely  to  the  water-modulus  of  the  bath 
(^io),  independently  of  the  nature  of  the  colouring  matter. 

In  two  substantive  dyeings  with  identical  moduli  of  bath  and  dye, 
the  ratio  of  the  difference  between  the  effective  dyeings  to  the 
difference  between  the  final  concentrations  of  the  baths  is  equal  to  the 
water-modulus  of  the  baths. 

The  substantive  dyeing  of  cotton  (cellulose)  always  follows  one  and 
the  same  law,  no  matter  whether  the  natural  structure  of  the  fibre  is 
unaltered  (pure  cotton),  or  ruptured  (mercerised  cotton),  or  completely 
destroyed  (artificial  silk). 
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Structureless  celluloses,  such  as  artificial  fibres  prepared  from 
solutions  of  cellulose,  and  mercerised  cellulose  obtained  from  cotton, 
are  allied  more  closely  to  one  another  than  to  the  original  cellulose. 
The  influence  of  mercerisation  on  the  structure  of  cellulose  fibres  is 
hence  as  profound  as  that  caused  by  their  complete  solution. 

Under  the  conditions  employed  in  the  author's  experiments, 
mercerised  cotton  takes  up,  on  an  average,  10%  more  dye  than  pure 
cotton,  this  increase  being  due  to  the  loosening  of  the  fibres  on 
mercerisation.  The  degree  of  mercerisation  should  hence  be  indicated 
by  the  extent  of  the  increase  in  the  effective  dyeing.  The  ratio 
between  the  effective  dyeings  of  cotton  produced  by  two  different 
substantive  dyes  is  very  nearly  equal  to  the  ratio  between  the 
molecular  weights  of  the  dyes.  T.  H.  P. 

Relation  between  the  Photosensitiveness  and  Constitution 
of  Dyes.  Kukt  Gebhahd  {J.  pr.  Chem.,  1911,  [ii],  84,  561—625). 
— A  theoretical  paper  in  which  the  author  gives  an  explanation  of 
(1)  the  phenomena  of  substitution  in  the  benzene  nucleus,  (2)  the 
differences  in  the  reactivity  of  groups  and  atoms,  (3)  the  colour  of 
organic  compounds,  (4)  the  photosensitiveness  of  nitro-compounds  and 
dyes,  based  on  the  theory  of  ionisable  and  partial  valency.         F.  B. 

Theory  of  Vat  Dyeing.  Kurt  Gebhard  {J.  pr.  Chem.,  1911,  [ii], 
84,  625 — 633). — An  application  of  the  author's  views  on  ionisable 
and  partial  valency  (preceding  abstract)  to  the  theory  of  vat  dyeing. 
From  the  difference  in  the  behaviour  of  indigotin  in  the  free  condition 
and  on  the  fibre,  Binz  and  Mandowsky  (Abstr.,  1911,  i,  497)  have 
drawn  the  conclusion  that  the  dye  is  not  mechanically  attached  to  the 
fibre,  but  exists  in  some  kind  of  union  with  it. 

The  author  has  arrived  at  the  same  conclusion  from  a  study 
of  the  behaviour  of  helindone-yellow-3GN  (2  : 2'-dianthraquinonyl- 
carbamide).  Fibre  dyed  with  this  substance  becomes  brown  or 
violet  when  treated  with  alkalis — a  change  not  shown  by  the 
original  dye.  This  difference  is  supposed  to  be  due  to  an  alteration  in 
the  distribution  of  the  ionisable  and  partial  valencies  in  the  molecule. 
I'ormulae  illusti-ating  the  nature  of  the  combination  of  the  dye  with 
the  fibre  are  given.  F.  B. 

Three-phase  Lines.  I.  Andreas  Smits  {Zeitsch.  physikal.  Chem., 
1912,  78,  708— 724).— A  theoretical  paper.  Van  der  Waals'  theory 
of  the  three-phase  equilibrium  solid-liquid-gas  is  extended  in  some 
respects,  and  a  mathematical  and  graphical  discussion  is  given  of  the 
case  where  the  triple  point  pressure  of  the  compound  is  smaller  than 
those  of  the  components  (compare  Abstr.,  1905,  ii,  683  ;  Leopold, 
Abstr.,  1910,  ii,  190).  G.  S. 

Caesium  Nitrate  and  the  Law  of  Maes  Action.  Wilhelm 
BiLTZ  [Zeitsch.  ElektrocJiem.,  1912,  18,  49 — 51.  Compare  Washburn 
and  Mclnnes,  Abstr.,  1911,  ii,  794). — The  previous  results  of  the 
author  (Abstr.,  1902,  ii,  310)  and  the  recent  measurements  of  Wash- 
burn and  Mclnnes  both  show  that  in  concentrations  exceeding  OliV"- 
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caesium  nitrate  follows  Osbwald's  dilution  law.  The  few  results  of 
the  latter  observerrf  are  not  sufficient  to  show  whether  or  not  the  law 
is  obeyed  in  more  dilute  solutions.  G.  8. 

Hydrolysis,  I.  Hydrolysis  of  Carbonates.  Fernando  Aqeno 
and  E.  Valla  {Atti  E.  Accad.  Lincei,  1911,  [v],  20,  ii,  706—712).— 
The  authors  have  calculated  the  degree  of  hydrolysis  of  the  carbonates 
oi  mangane.-^e,  nickel,  zinc,  and  lithium  by  Bodlander's  method  (Abstr., 
1900,  ii,  715)  from  measurements  of  the  solubilities  of  these  compounds 
in  water  in  an  atmosphere  of  carbon  dioxide.  The  percentage 
hydrolysis  of  these  salts  at  25°  is  found  to  be  as  follows  :  manganese 
carbonate  99*99,  nickel  carbonate  98"92,  zinc  carbonate  96*75,  lithium 
carbonate  42*53.  The  value  for  lithium  carbonate  is  apparently  too 
high,  in  view  of  the  known  percentage  liydrolysis  of  the  carbonates  of 
magnesium  and  sodium.  R.  V.  S. 

The  Velocity  of  Hydration  of  Some  Cyclic  Acid  Anhydrides. 
Jacob  Boeseken,  A.  Schweizee,  and  G.  F.  van  der  Want  {Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1911,  14,  622 — 624.  Compare  Abstr., 
1911,  ii,  197). — A  theoretical  paper  in  which  a  parallelism  is  traced 
between  the  hydration  constant  of  the  acid  anhydride  and  the 
dissociation  constant  of  the  acid  formed  by  union  of  the  anhydride 
with  water.  H.  W. 

Kinetics  of  Chemical  Reactions  of  Combination,  Deoxida- 
tion,  and  Oxidation.  E.  I.  Orlofe  (/.  Russ.  Phys.  Ghevi.  Soc,  1911, 
43,  1524 — 1554). — The  author  brings  forward  an  explanation  of  the 
time-relations  of  the  apparently  irregular  process  of  slow  oxidation  by 
permanganate  referred  to  in  N.  A.  SchilofE's  book  on  "  Conjugated 
oxidation  reactions."  In  spite  of  their  external  differences,  all  the 
examples  of  oxidation  and  deoxidation  there  given  are  processes  of  the 
second  order,  their  velocities  being  determined  from  the  differential 
equations:  dx/dt  =  k{A  —/x)  and  dx/dt  =  k(£/ +  x){A -/x),  where  the 
magnitude  x,  determined  by  titration  of  the  iodine  liberated  from 
potassium  iodide  solution,  is  multiplied  by  the  coefficient  /  correspond- 
ing with  the  particular  oxide  of  manganese  formed  on  deoxidation  of 
the  MngO,^  up  to  the  moment  of  observation.  Some  thirty-four 
different  examples  (there  may  be  more)  of  the  deoxidation  of  MngO^  to 
various  lower  oxides  of  manganese  are  given,  together  with  the 
corresponding  values  of  /'  calculated  from  the  amounts  of  iodine 
liberated.  For  instance,  MugOy  =  2MnO  +  50,  /=  1  ;  3Mn207  = 
6MnO3-f3O,/=0*2,  and  so  on. 

All  the  cases  of  slow  oxidation  of  formic,  oxalic,  and  tartaric  acids 

^considered  are  reactions  of  combination,  the  first  product  being  formed 

[by  addition  of  hydroxyl  or  oxygen  to  the  acid ;  the  compounds  thus 

[formed    undergo  subsequent    decomposition.     Thus,  for    oxalic   acid, 

Mn207   +   5U2O   =  2MnO    +    blL^O^    and    C02H-C02H  +  HjOj  = 

20H-C0-0H  =  2C02-f2H20;    for    formic    acid,     2H-C0jH  +  0a  = 

2OH-C0-0H  =  2C02-i-2H2O,  and  for  tartaric  acid, 

':!02H-CH(UH)-CH(OH)-C02H-i-  02=  C02H-C(OH)2-C(Ofl)2-C02H  = 

COaH'CO-GO-COaH  +  2ii^0. 
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The  reaction  may  proceed  with  or  without  formation  of  an  inter- 
mediate oxide  of  manganese,  and  in  the  former  case  this  oxido  may  be 
MujOj  or  MnOg,  for  example,  (1)  Mn.jOy  +  SMnO  =  5Mn20g  and 
5Mn.,O3  +  5C2H3O^=10MuO+10CO.^  +  5H',O;  (2)  Mnj07+ 3MnO- 
SMnOg  and  5MnO^  +  SCoHjO^  =  5MnO  +  lOCO.^  +  SHjO.  Those  reac- 
tions pro(!eeding  by  way  of  an  intermediate  oxide  are  characterised  by 
an  incubation  period.  That  is,  for  some  time  only  part  of  the 
oxidising  agent  (Mn.^07)  takes  part  in  the  oxidation,  the  other  part 
being  held  in  reserve  in  combination  with  the  oxalic  or  tartaric  acid, 
and  set  free  only  gradually.  Hence  the  value  of  A-^  in  the  differential 
equation  is  not  constant,  but  increases  to  the  final  value  A  represent- 
ing the  initial  concentration  of  the  potas.sium  permanganate. 

In  cases  where  the  two  stages  of  the  reaction,  for  example,  (1) 
Mn,07-|-8MnO  =  5Mn._208  and  (2)  5Mn.p8=  10MnO-»-5O,  do  not  syn- 
chronise, intermediate  oxides,  such  as  2MnO,Mn20g  and  4MnO,Mn„03, 
are  formed.  T.  H.  P. 

The  Reaction  Velocity  of  Reducing  Sugars  with  Pehling's 
Solution,  and  its  Application  to  the  Study  of  Urinary 
Chemistry.  J.  N.  Laikd  {J.  Path.  Bad.,  1912,  16,  398— 401).— At 
constant  temperature  using  in  all  cases  the  same  amount  of  diluted 
Fehling's  solution,  the  reduction  (first  appearance  of  a  red  precipitate) 
begins  more  rapidly  the  more  concentrated  the  solution  of  sugar.  The 
times  are  plotted  out  in  curves  for  solutions  of  dextrose  and  Isevulose 
of  known  strengths  at  temperatures  of  60°  65°,  and  70°  respectively. 
By  comparing  the  times  found  for  solutions  of  the  sugar  of  unknown 
strength  with  these,  their  concentration  is  ascertained.  Solutions  of 
sugar  in  urine  do  not,  however,  behave  like  aqueous  solutions,  the 
presence  of  variable  amounts  of  creatinine  having  a  retarding  effect. 

W.  D.  H. 

Influence  of  Temperature  on  Malt  Diastase.  Henri  van  Laer 
{Bull.  Soc.  chim.  Befg.,  1912,  26,  18—28.  Compare  Abstr.,  1910,  ii, 
839  ;  1911,  ii,  28,  478  ;  this  vol.,  ii,  148). — In  previous  papers  it  has 
been  shown  that,  depending  on  the  conditions  of  the  experiment,  and 
using  a  normal  extract  of  malt  in  a  solution  of  starch,  the  coefficient 
expressing  the  velocity  of  reaction  either  remains  constant  or  increases. 
It  is  known,  however,  that  in  the  case  of  an  extract  of  malt',  which 
has  been  heated  to  a  temperature  at  which  its  activity  begins  to  be 
markedly  lowered,  its  action  is  slowed  down,  and  the  ratio  between 
maltose  and  non-maltose  materials  decreases  in  value.  The  author 
now  finds  that  with  such  attenuated  extract  of  malt,  the  coefficient  of 
velocity  varies  in  a  special  manner.  Thus,  for  the  same  extract  of 
malt,  acting  on  the  same  starch  solution,  K  increased  from  4000  to 
6036  for  unheated  extract,  from  4230  to  5692  for  extract  heated  to 
30°,  remained  almost  constant  for  extract  heated  to  40°  or  50°, 
diminished  from  2483  to  1681  for  extract  heated  to  00°,  and  from 
1443  to  463  for  extract  heated  to  70°.  The  time  of  heating  was  thirty 
minutes,  and  the  coefficient  was  determined  over  a  range  of  one  hundred 
and  eighty  minutes  in  each  case.  The  change  is  therefore  continuous. 
The  change  is  retarded  by  the  addition  of  maltose,  which  seems,  there- 
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fore,  to  protect  the  diastase  to  some  extent,  whence  it  seems  likely 
that  not  only  is  an  adsorption  compound  formed  between  diastase  and 
starch,  but  also  between  diastase  and  maltose. 

It  appears  likely  that  'the  so-called  "  optimum  temperature  "  for 
enzymes  is  the  resultant  of  two  actions,  namely,  (1)  the  normal 
increase  in  velocity  of  reaction  due  to  rise  in  temperature,  and  (2)  the 
destruction  of  enzyme  due  to  rise  in  temperature,  so  that  in  reality 
the  coefficient  of  velocity  in  enzyme  reactions  tends  to  diminish  with 
rise  of  temperature.  For  diastase,  the  coefficient  of  temperature, 
Kt  +  10 jKt,  of  the  reaction  remains  constant,  and  is  about  equal  to  2 
between  25  and  35°  (at  which  temperatures  the  destruction  of  enzyme 
by  heating  is  negligible)  so  long  as  the  other  conditions  are  such  that 
the  reaction  obeys  the  logarithmic  law.  T.  A.  H. 

Automatic  Pressure  Pipette.  Wladimir  Skinder  (Chem.  Zeit., 
1912,  36,  166). — The  pipette,  which  is  used  for  mixing  two  liquids  at 
the  same  temperature,  as  in  calorimetric  experiments,  consists  of  a 
hollow  glass  piston,  sliding  in  an  outer  mantle  of  one-third  its  length, 
the  upper  and  lower  joints  being  ground.  There  is  a  small  hole  in  the 
piston  in  the  upper  part  of  the  pipette,  and  a  groove  in  the  lower 
ground  joint,  which  can  be  brought  into  coincidence  with  a  hole  in  the 
mantle.  The  pipette  is.  filled  by  lowering  into  the  liquid  and  forcing 
the  piston  downwards.  When  filled,  it  is  withdrawn,  and  the  excess 
of  liquid  allowed  to  escape  by  bringing  the  openings  into  coincidence. 
After  rinsing,  the  pipette  is  brought  to  the  required  temperature,  and 
the  liquid  can  then  be  expelled  by  applying  air-pressure,  which  lifts 
the  mantle.  C.  H.  D. 

Substitute  for  Separating  Funnels.  HEiNRicn  Kiliani  {Zeitsch. 
anal.  Cliem.,  1912,  51,  102). — A  doubly-perforated  cork  is  fitted  with 
a  siphon  tube  and  also  with  a  small  tube  bent  at  a  right  angle.  The 
siphon  tube  should  not  fit  too  tight.  The  cork  is  then  placed  on  the 
bottle  containing  the  two-layer  liquid,  and,  after  placing  the  siphon  in 
the  proper  position,  gentle  blowing  through  the  small  tube  starts  the 
action.  L.  DE  K. 

Filtration  with  Alundum  Plates.  Eaymond  0.  Benner  and 
William  H.  Ross  {J.  Amer.  Chem.  Soc,  1912,  34,  51). — Disks  or 
plates  of  '*  alundum "  (fused  aluminium  oxide)  are  recommended  as 
substitutes  for  filtei'-plates  and  asbestos.  An  ordinary  rubber  band, 
stretched  round  the  disk,  enables  it  to  fit  closely  to  the  funnel  when 
suction  is  applied  by  the  pump.  Alundum  disks  are  obtainable  with 
pores  of  various  degrees  of  fineness ;  those  with  the  smallest  pores  are 
capable  of  retaining  the  finest  precipitates.  By  their  use,  the 
preparation  of  asbestos  is  obviated,  and  the  precipitates  can  be  stirred 
without  risk.  E.  G. 

Substitute  for  Kipp's  Apparatus.  Berthold  Oppleb  (Chem. 
Zeit.,  1912,  36,  96). — A  wide  glass  cylinder,  open  at  both  ends,  is 
passed  through  the  cork  of  a  wide-necked  bottle,  the  lower  end  of  the 
cylinder  reaching  to  the  bottom  of  the  bottle.  The  upper  end  of  the 
cylinder,  which  should  be  just  above  the  cork,  is  closed  by  means  of  a 
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second  cork,  through  which  pass  a  tapped  delivery  tube  and  the  stem 
of  a  large  bulb  tube.  The  material  from  which  the  gas  is  to  be 
evolved  is  placed  on  a  perforated  plate  supported  on  rubber  stopper's 
at  the  bottom  of  the  cylinder,  the  lower  end  of  the  funnel  stem 
reaching  below  this  plate.  Perforations  are  provided  in  the  walls  of 
the  cylinder  in  order  that  the  acid  from  the  bulb  tube  may  circulate 
in  the  cylinder  and  bottle.  W.  P.  S. 

Universal  Apparatus.  Franz  Michel  {Chein.  Zeit.,  1912,  36, 
138). — In  appeanince  the  apparatus  resembles  a  large  vacuum  desic- 
cator provided  with  screw-clamps,  so  that  the  upper  and  lower  portions 
can  be  firmly  fixed  to  each  other.  The  upper  portion  is  of  Jena 
resistance  glass,  the  lower  being  of  copper,  nickel,  cast  iron,  or 
porcelain ;  the  joint  is  made  tight  by  means  of  an  asbestos  ring  which 
has  been  soaked  with  rubber  solution. 

The  apparatus  can  be  used  for  treating  volatile  and  easily 
decomposable  substances  in  a  protecting  atmosphere.  T.  S.  P. 

An  Early  Physical  Chemist:  M.  W.  Lomonossoflf.  Alexander 
Smith  {J.  Amer.  Chem.  Soc,  1912,  34,  109— 119).— A  biographical 
sketch  of  the  Russian  chemist,  Lomonossoff  (1711-1765),  and  an 
appreciation  of  his  work.  £.  G. 

Some  Lecture  Experiments.  Constantin  Zenqelis  {Zeitsch. 
phys.  Chem.  Unterr.,  1911,  24, 137 — 142). — An  account  of  the  methods 
by  which  the  author  demonstrates  (1)  Faraday's  law. — A  pair  of  tubes, 
A  and  B,  with  taps  at  the  base  are  joined  to  each  other  by  another 
tube  containing  a  tap  which  can  be  opened  or  shut  as  required,  wires 
are  connected  for  the  passage  of  an  electrical  current,  and  they  are 
filled  with  an  iVyiO-solution  of  an  alkali  sulphate  in  the  presence  of  an 
indicator  (such  as  litmus  or  phenolphthalein).  Another  similar  pair 
of  tubes,  A'  and  B',  containing  the  exact  equivalent  of  another  alkali 
sulphate  are  placed  in  series,  an  electric  current  passed,  and  the  change 
of  colour  shown  by  the  indicators  noted  ;  the  connecting  taps  are  then 
closed,  and  the  contents  of  A  and  B'  and  of  A'  and  B  respectively  mixed, 
when  the  original  colour  of  the  solutions  will  be  regenerated. 

(2)  Positive  and  iiegative  catalysis  as  shown  by  the  interaction 
of  sulphurous  acid  and  hydrogen  iodate  : 

3H2SO3  +  HlOg  =  3H2SO^  +  HI 

SHI  +  HIOg^SHgO  +  SIj; 
the  duration  of  the  reaction  is  noted  in  the  case  of  varying  concentra- 
tions and  in  the  presence  of  different  acids,  the  end  point  being  sharply 
marked  by  the  sudden  separation  of  iodine;  with  6*4  grams  of 
sulphurous  acid  and  17 "8  grams  of  iodic  acid,  each  in  a  litre  of  water, 
the  reaction  was  completed  in  38 "28  seconds  (compare  Landolt,  Abstr., 
1886,  658). 

(3)  The  ignition  of  a  mixture  of  nitric  oxide  and  carbon  disvlphide. — 
A  wide-necked  flask  is  filled  with  nitric  oxide,  a  few  c.c.  of  carbon 
disulphide  added,  closed  with  a  glass  plate,  and  heated  until  ignition 
takes  place. 

(4)  The  burning  of  carbon  disulphide  in  oxygen. — A  strong  bottle 


INORGANIC  CHEMISTRY.  ii.    247 

closed  with  a  two-holed  stopper :  the  larger  opening  is  fitted  with  a 
silver  or  porcelain  tube,  the  other  one  with  a  narrower  brass  tube 
connected  outside  with  a  source  of  oxygen,  which  after  entering 
the  bottle  bends  round  into  the  other  tube ;  carbon  disulphide  is 
placed  in  the  bottle,  heated,  and  the  vapour  ignited  in  the  stream  of 
oxygen  at  the  mouth  of  the  bottle. 

(5)  IVie  high  temperature  produced  hy  burning  aluminium  in  oxygen. 
— The  aluminium  is  heated  in  a  Hessian  crucible  into  which  a  stream 
of  oxygen  is  introduced  (compare  Zengelis,  Abstr.,  1904,  ii,  232,  and 
Elekirochem.  Zeitsch.,  1903,  10,  109;  see  also  Abstr.,  1905,  ii,  65; 
1910,  ii,  1106).  F.  M.  G.  M. 
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Synthesis  of  Hydrogen  Peroxide.  Alexandre  de  Hemptinne 
{Ber.,  1912,  45,  230). — The  author  points  out  that  he  has  previously 
obtained  results  similar  to  those  recorded  by  Fischer  and  Wolf 
(Abstr.,  1911,  ii,  1082)  in  their  experiments  on  the  synthesis  of 
hydrogen  peroxide  (compare  Ann.  soc.  set.  Bruxelles,  1908,  1911). 

He  has  also  found  that  X-rays  and  ultra-violet  light  have  no  effect 
on  the  reaction.  T.  S.  P. 

The  Catalytic  Decomposition  of  Hydrogen  Peroxide  by 
Dichromates.  Ernst  H.  Riesenfeld  {Zeitsch.  anorg.  Chem.,  1912, 
74,  48—51.  Compare  Abstr.,  1908,  ii,  951  ;  1911,  ii,  107;  Spitalsky, 
ibid..,  36,  37). — Mixtures  of  chromates  and  dichromates  decompose 
hydrogen  peroxide  catalytically,  the  velocity  being  the  sum  of  the 
velocities  due  to  the  chromate  and  dichromate  separately.  The 
calculated  values  of  ^"=^^  +  ^2  =  4600^  +  13700002,  where  c^  and  c^  are 
the  concentrations  of  chromate  and  dichromate  respectively,  agree 
closely  with  those  found  by  Spitalsky,  When^  free  chromic  acid 
is  present,  perchroniic  acid  is  formed,  which  loses  oxygen  to  form 
chromic  salts.  The  quantity  of  chromic  salt  found  agrees  with  that 
calculated.  C.  H.  D. 

Solubility  of  Bromine  in  Aqueous  Solutions  of  Sodium 
Bromide.  James  M.  Bell  and  Melville  L.  Buckley  {J.  Anier.  Chem. 
Soc,  1912,  34,  14 — 15). — Determinations  of  the  solubility  of  bromine 
in  solutions  of  potassium  bromide  have  been  made  by  Worley  (Trans., 
1905,87,  1107).  Joseph  and  Jinendradasa  (Trans.,  1911,  99,  274) 
have  studied  the  colour  changes  in  bromine  solutions  on  addition  of 
bromides.  Solubility  deteraiinations  have  now  been  made  of  bromine 
in  solutions  of  sodium  bromide  at  25°.  The  solubility  curve  resembles 
that  obtained  by  Worley.  In  dilute  solutions  the  ratio  of  bromine  to 
bromide  is  about  Brg  :  NaBr,  but  is  greater  for  more  concentrated 
solutions.  In  the  case  of  nearly  saturated  sodium  bromide  solutions, 
the  ratio  is  about  2-5Br2 :  NaBr.  E.  G. 
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Solubility  of  Iodine  in  Aqueous  Solutions  of  Bromides  of 
Potassium  and  Sodium.  James  M.  Bell  and  Melville  L. 
Buckley  (/.  Amer.  C/teni.  Soc,  1912,  34,  10 — 14). — Dawsou  and 
Goodsou  (Trans.,  1904,  85,  806)  studied  the  solubility  of  iodine  in 
solutions  of  potassium  bromide  in  nitrobenzene,  and  came  to  the  con- 
clusion that  complex  perhalogen  compounds  were  formed  of  the  same 
type  as  those  piuduced  in  solutions  of  the  alkali  iodides. 

An  investigation  has  now  been  made  to  ascertain  whether  double 
compounds  of  iodine  with  sodium  bromide  or  potassium  bromide  are 
formed  in  aqueous  solutions  at  25°.  The  method  adopted  was  similar 
to  that  used  by  Worley  (Trans.,  1905,  87,  1107)  in  his  determination 
of  the  quantity  of  bromine  dissolved  by  potassium  bromide  solutions. 
It  has  been  found  that  the  increase  in  the  solubility  of  iodine  is  about 
10-2  mo)  fQj.  gach  mol,  of  salt.  In  concentrated  solutions  of 
potassium  bromide,  the  ratio  is  somewhat  less,  and  in  concentrated 
solutions  of  sodium  bromide,  considerably  less  than  10-*. 

These  results  show  that  if  double  compounds  are  formed  at  all,  they 
are  present  in  only  very  minute  quantities.  E.  G. 

Atomic  Weight  of  Nitrogen.  Eugene  Wourtzel  (Compt.  rend., 
1912,  154,  115 — 116). — Five  experiments  have  given  for  the  atomic 
weight  of  nitrogen  the  figures  14-005,  14-008,  14006,  14'007,  14-008  ; 
mean  14007. 

The  method  involved  determination  of  the  weight  of  oxygen  neces- 
sary to  convert  a  known  weight  of  nitric  oxide  into  nitric  peroxide. 
A  U-tube  containing' cooled  liquid  nitric  peroxide  as  a  solvent  was 
weighed,  and  a  definite  weight  of  nitric  oxide  passed  in.  Pure  dry 
oxygen  was  then  introduced,  and  the  increase  in  weight  determined, 
after  removing  excess  of  oxygen  by  evacuating  the  apparatus  at  the 
temperature  of  liquid  air. 

The  experimental  details  will  be  published  in  a  subsequent 
communication.  W.  O.  W. 

Oxidation  of  Nitrogen  to  Nitrogen  Oxides.  Willem  Reinders 
and  A.  Cats  {Cltem^Weekhlad,  1912,  9,  47 — 58). — An  investigation  of 
the  influence  of  temperature,  the  composition  and  velocity  of  the  gas- 
mixture,  and  the  nature  of  the  catalyst  on  the  oxidation  of  ammonia 
by  air.  The  catalysts  employed  were  platinised  asbestos  or  glass  or 
copper  wire,  thorium  oxide  and  pumice,  ferric  oxide  on  glass  or 
asbestos,  oxidised  iron-gauze  in  glass  or  porcelain  tubes,  or  a  porcelain 
tube  without  a  catalyst.  With  platinum  or  iron  oxide,  80 — 90%  of  the 
ammonia  is  oxidised  to  nitric  acid  and  nitrous  acid.  The  form  of  the 
catalyst  and  the  velocity  of  the  gaseous  mixture  have  little  influence. 
For  platinised  asbestos  or  glass,  the  best  temperature  is  600° ;  for  ferric 
oxide,  650—700°. 

Of  the  three  reactions  possible  : 

(1)  4NH8  +  5O2   =4NO-|-6H20 

(2)  4NH3-f-6NO  =  5N2-H6H20 

(3)  4NH8-h302   =2N2-h6H20, 

the  first  is  much  accelerated  by  platinum  or  ferric  oxide^  so  that  the 
gas-mixture  should  be  in  close  contact  with  the  catalyst.     Reactions 
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(2)  and  (3)  do  not  require  a  catalyst,  but  are  much  facilitated  by  glass 
or  porcelain.  The  possibility  of  the  formation  of  nitrous  oxide  is  not 
overlooked,  but  the  experimental  difficulties  precluded  its  detection. 

A.  J.  W. 

Oxidation  of  Ammonia  in  Aqueous  Solution.  Willem  P. 
JoRissEN  (Chem.  Weekblad,  1912,  9,  58 — 60.  Compare  foregoing 
abstract). — A  summary  of  methods  for  the  oxidation  of  aqueous 
ammonia  published  during  the  period  1843-1911.  A,  J.  W. 

Synthetic  Formation  of  Nitrous  Oxide.  Camille  Matignon 
(Compt.  rend.,  1912,  154,  203— 206).— The  author  shows  from 
thermodynamical  considerations  that  the  direct  union  of  nitrogen  and 
oxygen  with  production  of  nitrous  oxide  should  be  realisable  at  3000° 
and  3000  atmospheres.  Unless  the  gas  was  rapidly  cooled,  however, 
and  removed  from  the  sphere  of  action,  the  yield  would  be  only  0*1%. 

W.  0.  W. 

Electrochemical  Oxidation  of  Some  Hydrazine  Salts.  J 
W.  TuRRENTiNE  and  Willis  A.  Gibbons  (J.  Amer.  Chem.  Soc,  1912, 
34,  36— 49).— Szarvasy  (Trans.,  1905,  77,  605)  studied  the  electro- 
lysis of  hydrazine  hydrate,  sulphate,  and  chloride,  and  found  that  in 
each  case  nitrogen  and  hydrogen  were  produced  in  quantities 
corresponding  with  the  quantitative  decomposition  of  the  base. 

It  was  considered  probable  that  by  varying  the  conditions  of 
electrolysis  so  that  the  conditions  at  the  anode  would  simulate 
oxidising  agents  of  varying  activity,  other  oxidation  products  than 
nitrogen  and  water  would  be  obtained.  Turrentine  (Froc.  Amer. 
Chem.  Soc,  July,  1908)  therefore  electrolysed  hydrazine  sulphate  in 
solutions  of  varying  acidity,  with  different  current  densities  and  at 
different  temperatures.  In  experiments  in  which  high  current  density, 
low  temperature,  and  strongly  acid,  saturated  solutions  of  the  salt 
were  employed,  azoimide  was  produced,  and  its  formation  was  attributed 
to  the  action  of  the  persulphate  ion. 

An  investigation  has  now  been  made  with  hydrazine  carbonate, 
hydrochloride,  and  hydrobromide.  In  the  case  of  the  carbonate,  under 
conditions  which  would  favour  the  formation  of  percarbonates,  the 
hydrazine  suffered  quantitative  oxidation  into  nitrogen  and  water. 
In  the  electrochemical  oxidation  of  hydrazine  hydrochloride  and 
hydrobromide,  azoimide  was  not  obtained  under  any  conditions.  At 
low  temperatures  and  with  low  current  densities  only  nitrogen  and 
water  were  produced,  whilst  at  high  temperatures  and  with  high 
current  densities  considerable  quantities  of  ammonia  were  formed. 
In  certain  experiments  with  the  hydrochloride,  the  conditions  were 
such  as  should  have  led  to  the  formation  of  chlorate  ions.  The 
production  of  chlorate  seemed,  however,  to  be  rendered  impossible 
owing  to  the  reduction  of  the  hypochlorite  by  the  hydrazine  present. 

£.  Gr. 

Iodides  of  the  Elements  of  the  Nitrogen  Group.  H.  R. 
DooRNBOscH  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14, 
625 — 637). — By  means  of  observations  of  the  changes  which  occur  on 
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solidification  of  molten  binary  mixtures  and  of  the  melting-point 
phenomena,  the  authors  have  investigated  the  nature  of  the  iodides 
formed  by  antimony  and  arsenic. 

Antimonous  iodide  melting  at  170*8°  is  the  only  compound  formed 
by  antimony.  The  iodide  is  not  perceptibly  miscible  with  antimony, 
and  on  addition  of  excess  of  the  latter,  the  liquid  melt  separates  into 
two  layerSj  one  of  which  is  almost  identical  in  composition  with  the 
iodide,  whilst  the  other  contains  71*6  atom  %  of  antimony.  The 
transition  temperature  at  which  the  two  liquid  layers  are  formed  is 
169°.  The  eutectic  temperature  is  80",  and  the  eutectic  mixture 
contains  88*2  atom  %  of  iodine.  On  the  assumption  that  the  iodine 
dissolved  in  antimonous  iodide  consists  of  diatomic  molecules,  it 
is  calculated  that  the  molecular  heat  of  fusion  of  the  iodide  is  11  cals. 
This  corresponds  with  a  molecular  lowering  of  the  freezing  point  equal 
to  357°. 

The  thermal  diagram  for  mixtures  of  arsenic  and  iodine  is  similar 
to  that  for  antimony  and  iodine.  In  this  case  two  compounds  are 
formed,  however,  Aslg,  melting  at  1407°,  and  AS2I4,  which  at 
135 — 136°  is  transformed  into  a  pair  of  immiscible  liquids,  one  of 
which  has  a  composition  differing  only  slightly  from  AS2I4,  whilst 
the  other  contains  30*5  atom  %  of  arsenic.  Various  observations  are 
recorded  in  support  of  the  view  that  the  substance  AS2I4  is  a  definite 
compound,  and  that  it  is  formed  by  dissociation  of  Asl,  in  accordance 
with  2 Aslj  7:1  A82I4  +  Ig.  It  may  also  be  formed  by  the  interaction 
of  Aslg  and  metallic  arsenic  in  consequence  of  the  occurrence  of  the 
reversible  change  represented  by  8ARlg  +  4As  "^  6AS2I4. 

From  the  thermal  data  obtained  in  freezing-  and  melting-point 
determinations  it  has  also  been  found  that  antimonous  iodide  and 
arsenious  iodide  form  a  continuous  series  of  mixed  crystals,  the 
solidus  and  liquidus  curves  meeting  at  a  minimum  temperature  of 
about  135°. 

Arsenious  iodide  and  phosphorus  tri-iodide  form  an  isodimorphous 
series  of  crystals  with  a  transition  point  at  73*5°,  whereas  anti- 
monous iodide  and  phosphorus  tri-iodide  yield  two  distinct  series,  the 
corresponding  curves  meeting  in  a  eutectic  at  56°.  H.  M.  D. 

Transformation  of  Other  Forms  of  Carbon  into  Graphite. 
William  C.  Arsem  (Trans.  Amer.  Electrochem.  Soc,  1911, 20, 105 — 119). 
— Conflicting  statements  exist  as  to  the  conversion  of  amorphous 
carbon  into  graphite  by  heat,  it  being  uncertain  whether  pure  carbon 
is  thus  convertible,  or  whether  the  intermediate  formation  of  carbides 
is  necessary.  Graphite  must  be  defined  by  its  specific  gravity,  2*25  to 
2 '26,  as  many  varieties  of  carbon,  of  entirely  different  density,  yield 
products  more  or  less  resembling  graphitic  acid  on  oxidation. 

The  specimens  of  carbon  to  be  tested  are  very  finely  ground,  and 
heated  in  closed  graphite  crucibles  to  3000 — 3300°  for  fifteen  minutes. 
Petroleum  coke,  with  only  0-10%  ash,  yields  silvery-grey  graphite, 
D  2*26.  Bituminous  coke,  containing  10%  ash,  is  less  perfectly 
graphitised,  but  gives  better  graphite  after  extraction  with  fused 
sodium  hydroxide  and  hydrochloric  acid.  Anthracite  is  very  imper- 
fectly converted.      Lamp   black,    either   alone   or   mixed   intimately 


INORGANIC   CHEMISTRY.  ii.   251 

with  ferric  oxide,  is  converted  into  a  black,  non-crystalline 
powder,  D  2-10,  which  yields  a  yellow  graphitic  acid  with  Brodie's 
test,  but  has  none  of  the  characteristic  properties  of  graphite.  White 
diamond  yields  coke,  D  1*915,  and  not  graphite.  The  tendency  to 
become  converted  into  graphite  is  quite  independent  of  the  quantity 
and  nature  of  the  mineral  matter  present.  C.  H.  D. 

Solubility  of  Carbon  Dioxide  in  Water  and  Certain  Other 
Solvents  at  High  Pressures.  Wilhelm  Sander  {Zeitsch.  physikal. 
Chem.,  1912,  78,  513— 549).— The  solubility  of  carbon  dioxide  at  20°, 
35°,  60°,  and  100°  in  water  and  in  a  number  of  organic  solvents  has 
been  determined  at  a  series  of  pressures  between  20  and  170kilog./cm.2 
by  means  of  a  Cailletet  pressure  apparatus. 

At  low  temperatures  the  relationship  between  solubility  and  tem- 
perature deviates  from  Henry's  law  for  all  the  solvents  examined. 
The  solubility  of  the  gas  in  ethyl  and  propyl  alcohols,  benzene,  chloro-, 
bromo-  and  nitro-benzene,  and  toluene  increases  faster  with  increasing 
pressure,  in  ethyl  ether,  ethyl  acetate  and  water  slower,  than  Henry's 
law  requires.  The  law  in  question  is  more  nearly  followed  when  the 
volume  of  gas  absorbed  is  referred,  not  to  the  volume  of  the  solvent, 
but  to  that  of  the  solution. 

As  would  be  anticipated,  Henry's  law  is  the  more  nearly  followed 
the  higher  the  temperature,  and  at  100°  the  solubility  of  carbon 
dioxide  in  most  of  the  solvents  is  proportional  to  the  pressure.  The 
solubilities  diminish  with  increasing  temperature,  except  for  nitro- 
benzene, which  appears  to  dissolve  the  same  amount  of  carbon  dioxide 
at  60°  and  at  100°. 

For  solvents  which  are  chemically  related,  such  as  benzene  and 
chloro-  and  bromo-benzene,  the  solubility  of  carbon  dioxide  diminishes 
with  increasing  atomic  weight. 

The  isotherms  for  the  saturated  solutions  of  carbon  dioxide  in  ether 
and  of  ether  vapour  in  carbon  dioxide  have  been  determined  at  35°, 
60°,  and  100°.  In  the  neighbourhood  of  the  critical  point,  Henry's 
law  is  not  even  approximately  valid.  G.  S. 

Experiments  with  Liquid  Helium.  Isotherms  of  Mon- 
atomic  Gases,  etc.  IX.  Thermal  Properties  of  Helium. 
H.  Kamerlinqh  Onnes  [Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911, 
14,  678—684.  Compare  Abstr.,  1911,  ii,  487).— With  the  aid  of  the 
helium  cryostat  described  previously,  the  author  has  succeeded  in 
measuring  directly  the  critical  temperature  5*25°  (abs.).  The 
following  vapour-pressure  data  have  also  been  obtained  for  liquid 
helium  between  the  boiling  point  and  the  critical  temperature  : 

Temperature 4-28°        4-97°        5'10°        515°        5-22°        5-25 

Pressure  (mm.  Hg)  ...    767  1329         1520  1569         1668         1718 

According  to  these  numbers,  the  vapour  pressure  increases  very 
rapidly  with  the  temperature  above  the  boiling  point.  From  the 
above  data,  the  critical  volume  is  calculated  to  be  000271. 

H.  M.  D. 

Monatomicity  of  Neon,  Krypton,  and  Xenon.  Sir  William 
Ramsay   {Proc.  Roy,  Soc,  1912,  A,  86,  100— 101).— Measurements 
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have  been  made  of  the  wave-lengths  of  sound  in  air,  neon,  krypton, 
and  xenon.  From  these  data  the  specific  heat  ratios  obtained  are  : 
neon  1642,  krypton  1'689,  xenon  1*666.  Within  the  limits  of 
experimental  error  these  numbers  agree  with  the  value  r667  required 
on  the  assumption  that  the  gases  are  monatomic.  H.  M.  D. 

The  Availability  of  the  Potassium  in  "  Rapakivi "  and 
Pegmatitic  Granites.  Ossian  Aschan  {Zeitsch.  anorg.  Chem.,  1912, 
74^  55 — 73). — <'  Kapakivi  "  is  a  Finland  porphyritic  granite,  which 
weathers  readily,  and  leaves  large,  easily  separable  masses  of  ortho- 
clase.  Various  methods  have  been  proposed  for  rendering  the  potass- 
ium of  these  and  other  silicates  available  for  manures. 

[With  Lauri  Lokka.] — Estimations  of  potassium  and  phosphates  in 
(I)  orthoclase  from  pegmatite  at  Sorniis,  near  Helsingfors  ;  (II) 
round  rapakivi  masses  from  weathered  rock  near  Lovisa;  (III)  larger 
and  less  weathered  masses  from  the  same  district ;  (IV)  crystals  from 
less  weathered  rock  near  Wiborg;  (V)  finer  particles  from  the  same 
rock ;  give 

I.  II.         III.  IV.  V. 

K-O    13-44        9-68        lOW        1016        9-87% 

PoOj  0-813      0-197        0204        0-204      0178% 

A  small  part  of  the  potassium  is  extracted  by  heating  on  the  water - 
bath  with  milk  of  lime,  whilst  in  a  sealed  tube  at  150 — 180°  as  much 
as  17%  of  the  total  potassium  is  rendered  soluble,  and  at  225°  in  an 
autoclave,  22%  of  the  total.  Sulphuric  acid  extracts  up  to  25%,  whilst 
hydrogen  chloride  at  a  red  heat  removes  very  little.  Fusion  with 
lime  and  sodium  chloride  at  900 — 1000°  renders  81%  of  the  potassium 
soluble.  Fusion  with  calcium  chloride  has  much  less  effect.  The 
residue  has  considerable  value  as  a  fertiliser.  Experiments  on 
the  action  of  soil  on  the  powdered  felspar  show  that  in  the  course 
of  six  to  twelve  months  at  the  ordinary  temperature,  the  potassium 
increases,  but  the  results  are  inconclusive,  on  account  of  decomposition 
of  the  soil,  setting  free  phosphates  and  potassium  salts.        C.  H.  D. 

New  Alkali  Phosphides  of  the  Type  M^F^.  Louis  Hackspill 
and  Robert  Bossuet  {Compt.  rend.,  1912,  164,  209—211). — A 
description  of  the  preparation  and  properties  of  caesium,  rubidium, 
potassium,  and  sodium  phosphides  having  the  general  formula  MgPj. 

Two  or  three  grams  of  the  metal  and  a  large  globule  of  phosphorus 
are  distilled  successively  into  an  evacuated  tube,  and  the  mixture 
heated  at  400 — 430°.  A  black  mass  is  formed  containing  free  metal, 
but  after  100  to  150  hours  this  is  lost  by  volatilisation  and  the 
phosphide  becomes  reddish-brown.  In  the  case  of  the  sodium  salt,  it  is 
necessary  to  heat  at  450°.  At  0 — 100°  the  four  phosphides  resemble 
cadmium  sulphide  in  appearance,  but  become  darker  at  higher  tempera- 
tures, and  are  almost  colourless  when  cooled  in  liquid  nitrogen.  They 
melt  at  about  650°  with  decomposition  and  loss  of  phosphorus.  They 
rapidly  decompose  in  air,  and  when  treated  with  water  yield  a  solid 
phosphorus  hydride,  together  with  a  small  amount  of  phosphine  and 
hydrogen.     Potassium  phosphide  has  D  2  approximately. 

W.  0.  w. 
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New  Compounds  of  Nitrogen  and  Hydrogen  with  Lithium. 
Feanz  W.  Dafert  and  R.  Miklauz  (MonatsL,  1912,  33,  63—69. 
Compare  Abstr.,  1909,  ii,  882;  1911,  ii,  39), — On  exposure  to  sun- 
light, lithiumimide  decomposes  according  to  the  equation  : 

2Li2NH  =  LigN  +  LiNHj, 
the  reaction  being  accompauied  by  the  development  of  a  dark 
red  colour.  In  the  action  of  nitrogen  on  lithium  hydride,  of 
hydrogen  on  lithium  nitride,  or  of  mixtures  of  nitrogen  and  hydrogen 
or  ammonia  on  lithium  hydride  or  nitride,  lithiumimide,  lithiumamide 
or  trilithiumamide,  or  mixtures  of  these  three  substances  are  formed, 
the  final  product  depending  on  the  temperature  and  other  experimental 
conditions.  The  amide  can  be  readily  obtained  by  the  action  of 
ammonia  on  amorphous  lithium  nitride  at  temperatures  between  130° 
and  350°,  or  on  crystalline  lithium  nitride  from  410°  to  430°,  or  on 
lithium  hydride  from  440 — 460°,  the  changes  taking  place  according 
to  LigN  +  2NH3  =  3LiNIl2  and  LiH  +  NHg  =  LiNHg  +  Hg. 

At  450°  lithiumimide  reacts  with  hydrogen  according  to 
3Li2NH  +  2H2  =  2Li8NH2  +  NHg.  The  trilithiumamide  thus  obtained 
reacts  at  about  600°  with  nitrogen  according  to  4Li3N'H2  +  N2  = 
eLigNH  +  Hg.  H.  M.  D. 

The  True  Atomic  Weight  of  Silver,  Deduced  from  the 
Laboratory  Determinations  of  a  Century.  Gustave  D.  Hinrichs 
{Compt.  rend.,  1912,  154,  211—213.  Compare  Abstr.,  1908,  ii,  573, 
574;  1909,  ii,  140,  653;  1910,  ii,  285,  844;  1911,  ii,  1080).— The 
extent  to  which  values  for  the  atomic  weight  of  silver  by  Stas, 
Marignac,  Maumene,  Gallo,  the  Harvard  school,  and  others  differ 
from  the  whole  number  108  is  shown  in  diagrammatic  form.  The 
author  considers  that  the  manner  in  which  these  differences  are 
distributed  above  and  below  108  justify  the  conclusion  previously 
arrived  at,  that  the  true  atomic  weight  of   silver  is   108°. 

w.  o.  w. 

Modifications  of  Silver.  I.  Mirror  Silver.  Volkmar  Kohl- 
schUtter  and  Emilie  Fischmann  (Annalen,  1912,  387,  86 — 145). — 
True  allotropy,  characterised  by  a  different  energy-content  of  the 
modifications,  does  not  occur  in  silver,  but  the  physical  properties  of 
silver  differ  in  a  marked  degree  according  to  the  method  of  prepara- 
tion. In  the  present  investigation,  the  properties  of  silver  mirrors 
prepared  under  different  conditions  are  studied. 

Potential  measurements  with  ammoniacal  silver  solutions  against 
silver  nitrate  show  that  a  part  of  the  silver  must  be  present  as 
hydroxide,  and  this  part  is  of  essential  importance  in  mirror  formation. 
It  is  shown  that  the  reduction  by  tartaric  acid  or  sugars  always 
involves  the  formation  of  aldehydes,  and  that  in  all  cases  colloidal 
substances  are  formed  during  the  reaction.  Reduction  with  ferrous 
salts  or  hydrogen  causes  deposition  of  the  silver  on  the  surface  of  the 
containing  vessel,  but  the  deposit  is  black,  and  does  not  take  the  form 
of  a  mirror.  The  reduction  potential  is  not  the  determining  factor,  as 
the  substances  which  yield  mirrors  include  those  with  both  high  and 
low  reduction  potentials.     A  low  velocity  of  reduction  is  favourable, 
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and  the  influence  of  traces  of  copper  and  other  metallic  salts  in 
promoting  the  formation  of  mirrors  is  due  to  their  retarding  effect  on 
the  reduction.  Adsorption  of  silver  hydroxide  by  the  walls  of  the 
containing  vessel  plays  an  important  part,  and  the  formation  of 
a  mirror  is  favoured  by  prolonged  contact  with  the  silver  solution, 
before  the  reducing  agent  is  added.  Experiments  with  filter  paper 
show  that  silver  hydroxide  is  adsorbed  to  a  greater  extent  than  the 
other  constituents  of  the  solution.  The  surface  tension  is  lowered 
by  all  the  substances  which  serve  as  reducing  agents,  and  in  some 
cases  the  surface  tension  diminishes  with  time. 

Silver  mirrors  prepared  in  presence  of  traces  of  metallic  salts  differ 
in  appearance,  but  consist  in  general  of  pure  silver.  Thin  mirrors  are 
transparent,  and  are  recognisable  as  colloidal  (disperse)  by  means  of 
the  cardioid  ultramicroscope.  The  colloidal  character  is  confirmed  by 
the  action  of  electrolytes,  very  dilute  acids  and  haloid  salts  dislodging 
the  film  without  dissolving  it.  The  electrolytic  potential  is  the  same 
as  that  of  massive  silver,  but  the  electrical  resistance  is  greater,  and 
alters  with  the  time,  in  a  manner  which  is  characteristic  of  the 
reducing  agent  used. 

Silver  films  produced  by  electrical  discharge  in  dilute  gases 
show  similar  variations  with  the  nature  of  the  gas  employed. 

C.  H.  D. 

Gelatin  and  Other  Colloids  as  Retarders  in  the  Reduction 
of  Silver  Chloride.  Willem  Reinders  and  C.  J.  van  Nieuwenbuuo 
{Zeitsch.  Cham.  Ind.  Kolloide,  1912,  10,  36— 40).— The  addition  of 
small  quantities  of  colloidal  substances  to  a  ferrous  citrate  solution 
has  been  found  to  have  a  very  marked  retarding  influence  on  the  rate 
at  which  silver  chloride  is  reduced.  The  effect  is  exhibited  by  gelatin, 
albumin,  agar-agar,  gum  arabic,  and  also  by  certain  dyes  -such  as  acid- 
violet-65.  With  Ponceau-3^  there  appears  to  be  little  or  no  retarda- 
tion, however.  In  the  case  of  gelatin  and  albumin,  the  effect  is  well 
developed  even  in  the  presence  of  0  001%  of  the  colloid.  With 
increasing  concentration  of  the  colloid,  the  retardation  increases,  and 
curves  are  drawn  to  show  the  influence  of  concentration. 

Of  the  two  steps  which  are  involved  in  the  reduction  process :  (a) 
dissolution  of  the  silver  chloride,  (b)  reduction  of  the  dissolved  salt 
and  precipitation  of  metallic  silver,  it  is  shown  that  the  colloids  are 
without  influence  on  the  former,  and  that  the  observed  effect  is  due  to 
retardation  of  the  second  process. 

From  these  experiments  it  appears  that  gelatin  has  a  double  function 
in  the  photographic  process.  It  acts  as  an  accelerator  in  the  photo- 
chemical reduction  of  the  silver  halide  (compare  Abstr.,  1911,  ii,  490) 
and  as  a  retarder  in  the  subsequent  development.  H.  M.  D. 

Double  Carbonates  of  Calcium.  Maurice  Barre  {Compt. 
rend.,  1912,  154,  279 — 280). — When  precipitated  calcium  carbonate 
is  boiled  with  a  concentrated  solution  of  sodium  carbonate,  ortho- 
rhombic  crystals  are  produced  having  the  composition 

Na2C03,CaC03,2HO, 
and  not  Na2C03,CaC02,5H20,  as  stated  by  Fritsche  {J.  pr.  Chem., 
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1864,  93,  339).  The  compound  is  not  formed  at  98°  unless  the  solu- 
tion contains  at  least  21  "06%  of  sodium  carbonate.  Under  these 
conditions,  potassium  carbonate  gives  a  salt  crystallising  in  prismatic 
needles,  having  the  composition  KgCOg.CaCOg.  This  is  readily  hydro- 
lyeed  by  water,  and  at  19°  is  only  stable  in  solutions  containing  at 
least  59*25%  of  potassium  carbonate. 

Barium  and  strontium  carbonates  do  not  appear  to  form  double  salts 
with  the  alkali  carbonates.  W.  O.  W. 

The  Conditions  for  the  Formation  of  Magnesium  Nitride 
from  Air.  Camille  Matignon  and  A.  Lassieur  {Ghem.  Zeit.,  1912, 
36,  30  ;  Compt.  rend.,  1912,  154,  63 — 65). — When  magnesium  powder 
is  heated  to  redness  in  a  deep,  closed  crucible,  the  upper  layer  is  con- 
verted into  oxide  and  the  lower  into  nitride.  The  reaction  with 
nitrogen,  as  shown  by  the  fall  of  pressure  in  a  manometer  connected 
with  the  vessel  containing  the  magnesium,  begins  at  670°,  whilst  the 
reaction  with  oxygen  begins  at  600°  and  is  more  rapid.  If  air  is  used, 
and  the  vessel  is  heated  to  620°,  the  reaction  ceases  when  all  the 
oxygen  has  been  absorbed.  The  behaviour  in  a  crucible  is  thus 
accounted  for.  C.  H.  D. 

Preparation  of  Magnesium  Silicide  and  its  Decomposition 
by  Acids.  Adolphe  Besson  (Compt.  rend.,  1912,  154,  116 — 119). — 
A  mixture  of  magnesium  with  half  its  weight  of  powdered  quartz  is 
stamped  into  an  iron  crucible,  and  the  reaction  started  by  lighting 
some  magnesium  powder  placed  on  the  top.  On  treating  the  black 
mass  of  silicide  with  hydrochloric  acid,  a  gas  is  obtained  containing 
6 — 7%  of  silicon  hydrides,  whereas  Moissan's  silicide  gives  only  4 — 5%. 
The  amount  of  silicon  hydrides  is  not  increased  by  using  other  acids, 
but  may  be  diminished,  as  in  the  case  of  oxalic,  citric,  or  sulphurous 
acids  which  yield  only  hydrogen.  The  hydrides  are  best  prepared  by 
decomposing  the  silicide  under  water  in  a  large  flask  by  pure  hydro- 
chloric acid.  A  gas  containing  less  than  0*5%  of  hydride  (calculated 
as  tetrahydride)  is  not  spontaneously  inflammable,  but  fumes  in  air, 
forming  a  colourless  solid  of  variable  composition,  H^SigOg  or  H^SijO^. 
When  this  is  heated  in  a  vacuum,  water  is  lost,  and  the  colourless 
residue  has  the  composition  of  a  suboxide  of  silicon.  W.  0.  W. 

Indian  and  Chinese  Zinc.  W.  Hommel  {Zeitsch.  angew.  Chem. 
1912,  25,  97 — 100). — The  history  of  the  manufacture  of  zinc  in  India 
and  China  is  dealt  with,  the  author  drawing  the  conclusion  that  the 
metal  was  first  obtained  in  India,  the  manufacture  then  being  trans- 
planted to  China,  which  country  then  alone  produced  it  until  the 
middle  of  the  eighteenth  century. 

The  analysis  of  a  specimen  of  Chinese  zinc  recovered  from  the  wreck 
of  a  ship  which  sank  near  Gothenburg  in  1 745  gave  the  figures  :  zinc, 
98-990%;  iron,  0-675%;  antimony,  0-245%.  Copper,  nickel,  silver, 
arsenic,  and  lead  were  not  present.  T.  S.  P. 

The  Ternary  System  Cadmium  Chloride-Potassium  Chloride- 
Sodium  Chloride.  Hermann  Brand  (Jahrb.  Min.  Beil.  Bd.,  1911, 
32,   627 — 700). — This  system  has  been  investigated  as  a  case  of  a 
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ternary  system  including  binary  compounds  which  do  not  melt  with- 
out decomposition.  The  three  components  have  them,  p.'s  CdClg  562°, 
KCl  774°,  NaCl  798°.  The  binary  system  cadmium  chloride-potassium 
chloride  contains  two  compounds,  CdClo.KCI,  m.  p.  431°,  forming  a 
maximum  on  the  freezing-point  curve,  and  CdCl2,4KCl,  which  breaks 
up  at  460°  into  KCl  and  liquid.  The  two  eutectic  points  occur  at 
382°  and  34  mol.  %  KCl,  and  at  390°  and  63  mol.  %  KCl  respectively. 
The  first  compound  forms  rhombic  crystals,  and  eutectic  structures 
are  well  developed. 

In  the  binary  system  cadmium  chloride-sodium  chloride,  only  a 
single  compound  occurs,  CdClo,2NaCl,  which  breaks  up  at  425°  into 
sodium  chloride  and  liquid.  The  eutectic  point  is  at  45  mol.  %  NaOl 
and  392°.  Sodium  and  pota.ssium  chlorides  form  a  continuous  series 
of  solid  solutions,  the  freezing-point  curve  having  a  minimum  at  654° 
and  50  mol.  %  NaCl.  At  a  lower  temperature  the  solid  solution  is 
resolved  into  its  components,  the  transformation  curve  having  a 
maximum  in  the  middle  at  400°.  Equilibrium  is  not  entirely  reached 
after  some  months  at  atmospheric  temperature. 

The  compound  CdClj.KCl  does  not  form  solid  solutions,  and  the 
ternary  system  may  thus  be  broken  up  into  two  systems  CdClj- 
CdCl2,KCl-NaCl  and  CdCla.KCl-NaCl-KCl.  The  space-model  has 
been  constructed  by  means  of  a  complete  thermal  and  microscopical 
analysis  of  these  two  systems.  There  are  three  ternary  eutectic  points 
at  354°,  370°,  and  373°  respectively.  There  are  six  surfaces  of  primary 
crystallisation.  Ternary  solid  solutions  are  formed  with  small  propor- 
tions of  cadmium  chloride,  and  the  presence  of  cadmium  chloride  raises 
the  temperatures  at  which  solid  solutions  of  potassium  and  sodium 
chlorides  are  resolved  into  their  compounds. 

The  theory  of  ternary  systems  of  this  type  is  discussed  very 
fuUy.  C.  H.  D. 

The  Binary  Systems  Cadmium  Iodide-Potassium  Iodide  and 
Oadmium  Iodide-Sodium  Iodide.  Hermann  Brand  {Centr.  Min., 
1912,  26 — 32). — Cadmium  iodide  has  m.  p.  385°,  and  potassium  and 
sodium  iodides  have  m.  p.'s  678°  and  653°  respectively.  The  freezing- 
point  curve  of  mixtures  of  cadmium  and  potassium  iodides  has  a  eutectic 
point  at  185°  and  47*5  mol.  %  KI,  whilst  the  ascending  branch  has 
two  breaks,  corresponding  with  the  formation  of  the  compound 
Cdl2,2KI  at  269°  from  crystals  and  liquid,  and  with  the  transforma- 
tion of  the  a  regular  crystals  of  this  compound  at  215°  into  the 
/3  doubly  refracting  modification,  stable  at  low  temperatures. 

The  freezing-point  curve  of  mixtures  of  cadmium  and  sodium  iodides 
is  of  a  simple  form,  and  a  compound  is  not  formed.  The  eutectic 
point  is  at  287°  and  47  mol.  %  Nal.  The  formation  of  solid  solutions 
is  not  observed  in  either  case.  C.  H.  D. 

The  System  Cadmium-Tin.  A.  P.  Schleicher  {Intern:  Zeitsch. 
Metallographie,  1912,  2,  76 — 89). — The  freezing-point  curve  of  the 
alloys  of  cadmium  and  tin  consists  of  only  two  branches,  intersecting 
at  the  eutectic  point  at  177°  and  67 "6  atomic  %  of  tin.     y-Tin  holds 
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up  to  about  10  atomic  %  of  cadmium  in  solid  solution,  ^-tin  much  less. 
The  transformation  observed  at  127°  corresponds  with  the  breaking 
up  of  the  solid  solution  into  cadmium  and  /8-tin.  Cadmium  does  not 
retain  more  than  traces  of  tin  in  solid  solution.  C.  H.  D. 

[The  Behaviour  of  Certain  Hydroxides  towards  Solutions 
of  Alkylenediamines.]  A  Correction.  Wilhelm  Traube  {Ber., 
1912,  45,  164.  Compare  this  vol.,  i,  9). — The  author  pointstJout  that 
Hantzsch  and  Kobertson  (Abstr.,  1909,  ii,  44),  and  also  Dawson 
(ibid.,  ii,  1011),  have  shown  that  ammoniacal  solutions  of  cupric  hydr- 
oxide contain  the  tetrammine  base,  Cu(NH3)4(OH)2.  F.  B. 

Study  of  the  Atomic  Weight  of  Mercury  through  the 
Analysis  of  Mercuric  Bromide.  0.  W.  Easley  and  B.  F.  Brann 
(/.  Amer.  Chem.  Soc,  1912,  34,  137— 147).— Easley  (Abstr.,  1909,  ii, 
1013  ;  1910,  ii,  957)  has  determined  the  atomic  weight  of  mercury 
by  the  analysis  of  mercuric  chloride.  The  constant  has  now  been 
re-determined  by  a  study  of  mercuric  bromide. 

Pure  mercuric  bromide  was  prepared  by  passing  a  current  of 
nitrogen  through  liquid  bromine,  and  thus  conveying  bromine  vapour 
into  a  chamber  containing  mercury  at  300°.  When  the  whole  of  the 
metal  had  been  converted  into  the  bromide,  the  latter  was  heated 
at  235°  and  nitrogen  passed  through  the  apparatus  to  remove  the 
excess  of  bromine.  The  salt  was  thus  obtained  in  masses  of  needles 
and  was  completely  soluble  in  water. 

The  analysis  of  the  bromide  was  effected  by  treating  a  solution, 
containing  a  weighed  amount,  with  sodium  hydroxide  and  reducing 
by  means  of  hydrazine  hydrate  or  hydrogen  peroxide,  so  that  the 
mercury  was  precipitated  and  the  bromine  ions  left  in  solution.  After 
the  mercury  had  been  removed  by  filtration,  the  solution  was  treated 
with  a  slight  excess  of  nitric  acid,  and  silver  nitrate  was  added 
to  precipitate  silver  bromide.  The  ratio  HgBrg :  2AgBr  was  thus 
determined. 

The  results  of  eleven  experiments  gave  a  mean  value  for  the  atomic 
weight  of  mercury,  200-64  (Br  =  79-92;  Ag=- 107-88),  as  compared 
with  200-62  and  20063  obtained  in  the  experiments  with  mercuric 
chloride  {loc.  cit.).  E.  G. 

Fractional  Crystallisation  of  the  Picrates  of  the  Rare 
Earths.  Louis  M.  Dennis  and  C.  W.  Bennett  (J.  Amer.  Chem. 
Soc,  1912,  34,  7 — 10). — In  attempting  to  ascertain  whether  a  separa- 
tion of  the  rare  earth.s  could  be  effected  by  the  fractional  crystallisa- 
tion of  the  picrates,  it  was  considered  desirable  to  use  mixtures  of 
earths  containing  members  of  the  yttrium,  erbium,  and  didymium 
groups.  After  removing  cerium  and  thorium  from  such  a  mixture 
by  chlorination  and  treatment  with  hydrogen  peroxide,  the  earths 
were  precipitated  as  oxalates  and  the  latter  converted  into  the  oxides 
by  ignition.  The  oxides  were  converted  into  the  hydroxides  by 
dissolving  them  in  hydrochloric  acid  and  adding  ammonia.  The 
hydroxides  were  dissolved  in  hot  solution  of  picric  acid  to  form  a 
neutral  solution.     The  picrates  were  fractionally  crystallised  from  the 
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solution,  twenty-five  final  fractions  being  obtained.  The  absorption 
spectra  of  these  fractions  were  examined,  and  the  atomic  weights 
determined  by  precipitating  the  earths  as  oxalates  and  finding  the 
ratio  Rg^s  •  ^^2^4-  Curves  were  constructed  to  show  the  changes 
in  the  atomic  weights  and  in  the  intensity  of  certain  bands  of  the 
absorption  spectra. 

The  curves  show  that  praseodymium  and  neodymium  concentrated 
in  the  first  few  fractions,  but  rapidly  decreased  after  the  sixth  fraction  ; 
a  remarkable  increase  in  the  amounts  of  these  elements,  however, 
occurred  in  the  tenth  and  nineteenth  fractions,  and  this  peculiarity 
is  being  fui-lher  investigated.  Erbium  and  holmium  were  absent 
from  the  first  six  fractions,  but  suddenly  appeared  in  the  eighth 
fraction. 

It  is  evident,  therefore,  that  the  fractional  crystallisation  of  the 
picrates  enables  a  rapid  concentration  of  praseodymium  and  neo- 
dymium, free  from  erbium  and  holmium,  to  be  effected,  and  also  a 
concentration  of  erbium  and  holmium  containing  but  small  amounts  of 
elements  of  the  didymium  group.  E.  G. 

Preparation  and  Properties  of  Metallic  Cerium.  Alcan 
HiKSCH  {Trans.  Anier.  Electrodi^m.  Soc,  1911,  20,  57 — 104). — 
Cerium  is  best  prepared  by  dehydrating  eerie  chloride  in  an  atmosphere 
of  hydrogen  chloride,  and  electrolysing  the  fused  chloride  in  an  iron 
crucible,  which  serves  as  cathode,  with  a  graphite  anode.  Sodium 
chloride,  potassium  fluoi'ide,  and  barium  chloride  are  added  in  small 
quantities  to  the  electrolyte  to  increase  the  resistance  of  the  bath  and 
check  decomposition.  The  cerium  thus  obtained  contains  about  2%  of 
impurities,  consisting  of  iron  and  of  cerium  oxide  and  carbide.  It 
may  be  purified  by  amalgamating  with  boiling  mercury,  skimming  o£E 
the  undissolved  impurities,  and  distilling  in  a  vacuum  in  a  quartz 
vessel  lined  with  magnesia.  The  metal  has  then  D25  6*92,  and  is 
almost  as  soft  and  malleable  as  lead.  Its  alloys  with  most  other 
metals  are  hard  and  brittle,  but  the  alloy  with  antimony  is  soft  and 
stable  in  air.  The  alloys  with  iron,  nickel,  tungsten,  manganese, 
cadmium,  and  several  other  metals  yield  sparks  when  struck. 

C.  H.  D. 

The  Electrical  Properties  of  Aluminium  Alloys.  Witold 
Bboniewski  {Ann.  Chim.  Phys.,  1912,  [viii],  25,  5 — 125). — Most  of 
the  experimental  results  contained  in  this  paper  have  been  previously 
published  (Abstr.,  1910,  ii,  128,  715;  1911,  ii,  115).  The  following 
further  compounds  are  described  :  AlgFe,  AlgMn,  and  AljNi,  which 
are  recognised  by  the  electrical  methods  previously  employed.  Ternary 
alloys  of  copper,  aluminium,  and  silver,  obtained  by  making  binary 
mixtures  of  the  compounds  AlCug  and  AlgAgg,  have  also  been  studied. 
A  series  of  measurements  of  alloys  of  the  composition  AlCug  fix  the 
transition  point  at  580°.  C.  H.  D. 

Sinhalese  Iron  and  Steel  of  Ancient  Origin.  Sir  Robert 
Hadfield  {Proc.  Roy.  Soc,  1912,  A,  86,  94 — 100). — Specimens  of  iron 
and   steel,    obtained   from   the   buried    cities   of    Ceylon,   have    been 
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analysed,  subjected  to  vaxnous  mechanical  tests,  and  the  micro- 
structure  examined.  The  analytical  data  for  the  three  specimens  are 
as  follows : 

0.        Si.  S.        P.       Mu.  Fe.  Density. 

Steel  chisel  (fifth  century) traces     0-12     0-003  0*28       nil  99-3     7*69 

Nail  (filth  century)      traces     0-11       nil  0-32       nil  —       7-69 

Native  billhook  traces     0-26     0-022  0-34     traces  —       7-50 

The  percentage  of  silicon  is  low,  that  of  phosphorus  high,  whilst 
the  absence  of  manganese  is  rather  remarkable.  The  low  percentage 
of  sulphur  indicates  that  a  very  pure  fuel,  no  doubt  charcoal,  was 
employed  in  the  production  of  the  material.  The  micro-photographs 
and  the  mechanical  tests  show  that  the  specimens  represent  wrought 
iron  and  not  steel,  resembling  somewhat  the  material  known  as 
puddled  iron.  Accoi'ding  to  the  photographs,  the  specimens  contain 
a  large  amount  of  slag,  indicating  that  the  material  has  not  been 
subjected  to  anything  like  the  amount  of  squeezing  and  forging  that 
modern  wrought  iron  undergoes.  Some  of  the  micro-photographs  show 
martensitic  structure  in  parts,  and  the  author  considers  that  this 
affords  evidence  of  quenching.  H.  M.  D. 

Influence  of  Painting  on  the  Rusting  of  Iron.  Erik 
LiEBREiCH  and  Fritz  Spitzeh  (Zeitsch.  Blektrochem. ,  1912,  18, 
94 — 99). — The  authors  show,  by  covering  iron  with  a  varying  number 
of  coats  of  paint,  that  a  thick  coating  does  not  prevent  rusting ;  on 
the  contrary,  the  greater  the  number  of  coats  the  greater  the  rusting. 
The  requisite  water  probably  comes,  in  part  at  least,  from  the  slow 
oxidation  of  the  oil  of  the  paint.  The  source  of  the  oxygen  also 
necessary  for  rusting  has  not  been  discovered,  nor  has  any  explanation 
been  found  for  the  fact  that  rusting  is  favoured  by  the  thickness  of 
the  coating.  All  the  paints  tried  had  the  same  effect  except  one 
containing  alkali. 

Fresh  iron  is  positive  towards  painted  iron  at  tirst,  but  the  positive 
value  gradually  diminishes,  and  finally  the  fresh  iron  is  negative  to 
the  painted  iron.  This  appears  to  be  due  to  the  liberation  of  hydrogen 
on  the  iron.  G.  S. 

First  Crystallisation  and  Subsequent  Physico-chemical 
Transformations  in  Iron-Carbon  Alloys  containing  more 
than  4%  of  Carbon.  Nicolaus  M.  von  Wittorf  (J.  Eitss.  Phys. 
Chem.  Soc,  1911,  43,  1613— 1690).— The  principal  results  of  this 
extended  thermal  and  micrographic  study  of  iron-carbon  alloys  are 
as  follows. 

Fusions  containing  6*2 — 10%  of  carbon  begin  to  crystallise  at 
2000 — 2380°,  with  separation  of  a  phase  rich  in  carbon  (?FeC2), 
which  in  unetched  sections  has  a  pale  sulphur-yellow  colour  and  a 
silvery  reflexion.  This  phase  is  etched  very  slowly  by  nitric  acid 
(1  :  4),  and  becomes  coated  with  copper  when  treated  with  very  dilute 
copper  sulphate  solution ;  after  the  action  of  nitric  acid,  a  dark 
residue  is  obtained.  The  same  carbide  crystallises  when  the  fusion  is 
heated  to  2600°  and  graphite  dissolved  in  it.  From  somewhat  below 
2000°  down  to  1700°,  the  first  substance  separating  is  pure  cementite. 
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In  the  temperature  region  1650 — 1330°,  burning  of  the  fusion  takes 
place,  this  being  particularly  marked  with  a  carbon-content  of  about 
7% ;  stirring  of  the  fusion  is  accompanied  by  the  appearance  of  thin, 
tabular  crystals  (?FeC)  at  the  surface,  whilst  in  fusions  heated  to 
about  1600°  these  crystals  assume  the  form  of  long  arrows  with 
angular  projections. 

Fusions  heated  below  1700°  always  contain  a  metallic  phase 
surrounding  the  arrows  or  a  compound  rich  in  carbon  (1  FeCj),  forming 
dendritic  masses  on  a  eutectic-like  foundation.  This  compound  is  not 
appreciably  etched  by  4%  alcoholic  picric  acid  solution  or  by  aqueous 
sulphuric  acid  (1:10  by  weight)  if  the  mass  is  hardened  at  a  tem- 
perature not  below  1160°,  but,  unlike  cementite,  it  is  etched 
energetically  by  1  :  4  nitric  acid.  The  quantity  of  this  compound 
separating  initially  increases  from  0  to  100%  with  increase  in  the 
concentration  of  the  carbon  from  4'1%  to  5%.  In  fusions  containing 
6%  or  7%  of  carbon,  the  basic  mass  of  metal  consists  of  this  com- 
pound and  of  the  arrow-like  residuum  {t  FeC),  its  composition  being 
expressed  by  the  formula  Fe^C  (5  02%  C).  The  carbide,  Fe^C, 
decomposes  into  y-solution  and  graphite  below  1130°. 

Crystallisation  of  the  stable  eutectic  in  fusions  containing  more  than 
4*1%  of  carbon  proceeds  at  about  1180°. 

The  phases  crystallising  above  2000°  (1  FeCj)  and  at  1600—1400° 
(?FeC)  decompose  with  separation  of  graphite. 

The  points  of  disagreement  between  these  i  esults  and  those  of  Ruff 
and  of  Ruff  and  Goecke  (Abstr.,  1911,  ii,  897),  which  were  published 
after  the  completion  of  the  author's  investigatioDs,  are  discussed. 

T.  H.  P. 

Triferro-carbide  (Cementite),  Fe^Q.  Otto  Ruff  and  Ewald 
Geesten  {Ber.,  1912,  45,  63 — 72). — Owing  to  the  uncertainty  as  to 
the  heat  of  formation  of  iron  carbide,  the  authors  liavo  carried  out 
further  work  on  the  subject.  The  carbide  was  prepared  as  follows  : 
A  mixture  of  1000  grams  of  iron  (C,  4-13% ;  Si,  0-074% ;  S,  0-006% ; 
Mn,  0-15%;  P,  0-20%;  Cu,  0-005%)  with  100  grams  of  powdered  arc- 
lamp  carbon  was  heated  for  one  hour  at  a  white  heat,  and  the  fused 
mass  then  poured  on  to  a  large  iron  plate.  After  removing  oxide  and 
dross,  the  cold  futed  mass  was  finely  powdered  and  digested  at  the 
ordinary  temperature  with  A'^-acetic  acid  for  four  weeks,  and  then  for 
several  weeks  with  A^/5-hydrochloric  acid.  Any  remaining  carbon  was 
then  removed  by  levigation,  and  the  residual  carbide  washed  with 
alcohol  and  ether,  and  dried  in  a  vacuum  ;  it  contained  6-69%  C  and 
93-28%  Fe  (theory,  6  67  and  93-33  resp.).  In  appearance  it  was  dark 
grey,  and  consisted,  for  the  most  part,  of  fragments  of  globular 
aggregates  of  needle-shaped  crystals ;  it  was  very  brittle,  and  could  be 
powdered  on  the  hand.  The  hardness  lies  between  o-2  and  3-3,  so 
that  it  cannot,  it^elf,  be  the  cause  of  the  hardness  of  rapidly  cooled 
steel,  which  is  probably  due  to  the  solid  solution  of  the  carbide  in 
y-iron  :  D-^  =  7-396,  the  molecular  volume  being  24-34. 

The  molecular  heat  of  combustion,  determined  in  a  bomb  calorimeter, 
was  found  to  be  375*1  Cals.,  the  products  of  combustion  being  carbon 
dioxide  and  ferrosoferric  oxide.     In  the  actual  combustions,  a  mixture 
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of  ferroiis  and  ferrosoferiic  oxide  is  produced,  from  the  analysis  of 
which  and  the  knowledge  of  the  heat  of  combustion  of  ferrous  oxide 
to  magnetic  oxide,  the  necessary  correction  to  be  applied  to  the  observed 
heat  of  combustion  of  the  carbide  can  be  calculated. 

The  molecular  heat  of  formation  of  ferrosoferric  oxide  was  found  to 
be  265-2  Cal.  Pure  Swedish  iron  (Fe,  99-745%),  and  iron  prepared 
from  pure  ferric  chloride  were  used  in  these  experiments,  allowance 
being  made  for  the  heat  of  combustion  of  the  traces  of  impurities 
present  in  the  Swedish  iron. 

From  the  molecular  heats  of  formation  of  ferrosoferric  oxide  and  of 
carbon  dioxide  (from  graphite  =  948  Cal.),  and  from  the  molecular 
heat  of  combustion  of  iron  carbide  to  ferrosoferric  oxide  and  carbon 
dioxide,  the  heat  of  formation  of  iron  carbide  (FegC)  is  found  to  be 
-  15-1  Cal.  T.  S.  P. 

Chromic  and  Aluminium  Nitrates.  Milorad  Z.  Jovitschitsch 
{Monatsh.,  1912,  33,  9 — 18). — By  dissolving  strongly  heated  chromic 
oxide  in  hot  concentrated  nitric  acid  of  D  1-4,  a  solution  is  obtained 
from  which  the  hydrate,  Cr2(N03)g,15H20,  crystallises  on  cooling 
in  the  form  of  dark  brown  prisms  [a  :  6  :c  =  1-4250  :  1  : 1-1158  ; 
)8  =  93°10'].  In  contact  with  dry  air,  the  crystals  lose  GH.^O,  with  the 
formation  of  the  grey-coloured  hydrate,  Cr2(N03)g,9H20. 

Under  similar  conditions,  the  solution  of  strongly  heated  alumina 
in  concentrated  nitric  acid  gives  rise  to  the  nitrate,  A.l2(N03)g,15H20. 
These  crystals,  like  those  of  the  corresponding  chromic  salt,  are  quite 
stable  when  exposed  to  the  ordinary  air. 

Crystals  of  aluminium  nitrate  containing  a  smaller  proportion  of 
water  appear  to  separate  from  solutions  of  alumina  in  fuming  nitric 
acid,  but  these  are  very  hygroscopic,  and  the  composition  could  not  be 
determined.  H.  M.  D. 

Preparation  and  Properties  of  Some  Perchlorates.  H.  Gold- 
BLUM  and  F.  Terlikowski  {Bull.  Soc.  chim.,  1912,  [iv],  11,  103 — 111). 
— The  perchlorates  were  prepared  by  dissolving  the  appropriate 
carbonate  or  hydroxide  in  perchloric  acid,  and  evaporating  the  solution 
obtained  until  crystallisation  occurred.  Analyses  of  the  nickel  and 
cobalt  salts  were  made,  the  metals  being  determined  electrolytically 
after  conversion  into  sulphates.  The  acid  was  estimated  by  electro- 
lysing a  dilute  solution  of  the  perchlorate,  using  a  current  of  0-1 
ampere  and  2*4  volts,  and  titrating  the  solution,  when  deposition  of 
the  metal  was  complete. 

Nickel  perchlorate,  NiC104,5H20,  m.  p.  149°,  forms  long,  green, 
hygroscopic  needles,  and  is  soluble  in  water,  alcohol,  or  acetone.  When 
heated  at  103°,  it  becomes  only  partly  soluble  in  these  solvents; 
the  insoluble  matter  is  yellow  and  crystalline,  and  is  probably  a  basic 
salt.  When  kept  in  aqueous  solution  even  at  0°,  the  perchlorate 
undergoes  hydrolysis,  depositing  a  flocculent  precipitate  of  nickel 
hydroxide.  Cobalt  perchlorate,  CoC104,5H20,  m.  p.  143°,  forms  long, 
red  needles,  and  resembles  the  nickel  salt  in  properties,  but  is  more 
stable,  not  being  decomposed  when  heated  at  103°,  nor  when  the 
aqueous  solution  is  boiled.     Chromium  perchlorate  forms  short,  green, 
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deliquescent  needles,  and  is  very  soluble  in  alcohol.  Didymium 
perchXoraie  forms  hopper-shaped  aggregates  of  cubic  crystals,  and  is  less 
soluble  in  alcohol  than  the  other  three  perchlorates.  T.  A.  H. 

Some  Reactions  and  Compounds  of  Tin  Tetrafluoride. 
LuDwiu  WoLTKK  {CheiH.  Zeit.,  1912,  38,  165). — Pure  tin  tetra- 
fluoride is  a  snow-white,  very  hygroscopic,  crystalline  compound. 
Gaseous  ammonia  combines  with  it  at  43°,  forming  a  white  compound, 
SnF^,NHj,  which  loses  very  little  ammonia  even  at  400".  When  tin 
tetrafluoride  and  ammonia  are  heated  together  in  a  sealed  tube  at 
120 — 130^^,  strongly  refracting  crystals  of  a  second  compound, 
SuF^,2NH3,  are  obtained.  Both  compounds  dissolve  in  water,  the 
solutions  gradually  becoming  turbid. 

The  pyridine  compound,  obtained  by  heating  the  components  in 
a  reflux  appaiatus,  forms  white  crystals  of  the  composition 

SnF4.2C5NH5. 
Quinoline  and  aniline  yield  white  additive  compounds.  Liquid 
hydrogen  sulphide  decomposes  tin  tetrafluoride  in  a  sealed  tube, 
according  to  the  equation:  SnF^-|- 2H2S  =  SnS., -I-4HF.  Chlorine 
compounds  of  phosphorus  bring  about  an  exchange  of  chlorine  and 
fluorine.  Metals  react  violently,  liberating  tin,  and  the  formation  of 
a  difluoride  is  not  observed.  C.  H.  D. 

Arsenic- Antimony  Alloys.  Nicola  Pa  ur  ay  and  and  Pietro  de 
Cesahis  {Intern.  Zeitsch.  Met(dloyra2)hie,  1912,  2,  70 — 75). — Only 
alloys  containing  from  0  to  40%  of  arsenic  can  be  prepared  under  the 
ordinary  pressure.  Within  this  range,  a  continuous  series  of  solid 
solutions  is  formed,  the  freezing-point  curve  having  a  minimum  at 
612°  and  17*5%  of  arsenic.  The  alloys  are  microscopically  homo- 
geneous. The  compound  SbgAs  (Descamps,  Abstr.,  1878,  705)  does 
not  exist.  0.  H.  D. 

Hydroeols  of  Columbic  and  Tantalic  Acids  and  the  Separa- 
tion of  Columbium  and  Tantalum  according  to  the  Method  of 
Weiss  and  Landecker.  Otto  Hauser  and  A.  Lewite  [Zeitsch. 
angew.  Cheni.,  1912,  25,  100 — 103). — The  hydrosols  of  columbic  and 
tantalic  acids  are  readily  prepared  by  fusing  columbiun  or  tantalum 
pentoxides  with  alkali,  dissolving  the  fused  mass  in  water,  and 
dialysing  the  solution,  whereby  a  neutral  liquid  can  be  obtained. 
The  hydrosols  are  comparatively  stable,  remaining  unchanged  for 
weeks  when  preserved  in  stoppered  flasks ;  by  concentration  over 
sulphuric  acid,  solutions  were  obtained  which  contained  1-346  grams 
of  tantalum  pentoxide  and  2'571  grams  of  columbium  pentoxide  per 
litre.  The  disperse  phase  is  negatively  charged,  and  the  various 
precipitation  reactions  are  described.  It  is  specially  noteworthy  that 
they  are  very  sensitive  to  sulphate,  chloride,  sulphite,  or  nitrate  ions, 
and  that  the  hydrosol  of  tantalic  acid  is  readily  precipitated  by  a 
current  of  carbon  dioxide,  whereas  that  of  columbic  acid  remains 
stable,  at  all  events  for  twenty-four  hours. 

The  sensitiveness  towards  the  nitrate  ion  explains  why  Foote  and 
Langley  (Abstr.,  1911,  ii,  72)  were  not  able  to  obtain  good  results  in 
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the  separation  of  columbium  and  tantalum  by  the  method  of  "Weiss 
and  Landecker  (Abstr.,  1909,  ii,  942),  since  according  to  this  method 
potassium  nitrate  is  added  to  the  sodium  carbonate  used  in  the  fusion. 
The  authors  find  that  satisfactory  results  are  obtained  when  sodium 
carbonate  alone  is  used.  T.  S.  P. 

Coagulation  of  Gold  Hydrosols.  Ant.  Galecki  (Zeitsch.  anorg. 
Chem.,  1912,  74,  174— 206).— The  coagulation  of  gold  hydrosols  on 
addition  of  small  quantities  of  electrolytes  has  been  examined  by  means 
of  the  ultra-microscope  and  by  measurements  of  the  movements  of  the 
particles  in  an  electric  field.  From  these,  the  conclusion  is  drawn  that 
there  is  no  essential  connexion  between  the  colour  of  the  colloidal 
solutions  and  the  size  of  the  disperse  particles.  On  the  other  hand, 
the  curves  which  are  obtained  when  the  calculated  electric  charges 
carried  by  the  particles  are  plotted  against  the  concentration  of  the 
electrolytes,  show  that  the  electrostatic  effects  accompanying  the 
coagulation  process  vary  in  a  marked  manner  with  the  nature  of 
the  electrolyte.  H.  M.  D. 

Platinum,  Rhodium,  and  Hydrogen.  Adolf  Sieverts  and 
E.  JuKiscH  {Ber.,  1912,  45,  221— 229).— Using  the  method  described 
previously  (Abstr.,  191i,  ii,  990),  the  authors  have  determined  the 
solubility  in  platinum  wire  of  hydrogen  at  atmospheric  pressure  and  at 
temperatures  up  to  1340°.  The  solubility  increases  with  rise  in 
temperature ;  platinum  which  has  been  saturated  with  hydrogen  at  a 
high  temperature  retains  practically  none  of  the  gas  when  cold.  At 
room  temperatures,  massive  platinum  dissolves  no  measurable  quantity 
of  hydrogen. 

The  absorptive  power  of  platinum  for  hydrogen  is  much  less  than 
that  of  an  equal  weight  of  iron  or  nickel,  and  is  considerably  less  than 
that  of  copper ;  at  409°,  100  grams  of  platinum  wire  dissolve  0'006, 
and  at  1342°,  0*084  mg.  of  hydrogen  at  atmospheric  pressure. 

At  constant  temperature  and  under  varying  pressure,  the  quantity 
of  hydrogen  absorbed  by  platinum  wire  is  proportional  to  the  square- 
root  of  the  pressure. 

Carbon  monoxide  and  sulphur  dioxide  are  insoluble  in  platinum. 

Precipitated  rhodium,  when  heated  in  a  vacuum,  gives  off  a 
considerable  volume  of  gas,  consisting  of  a  mixture  of  carbon  dioxide, 
oxygen,  hydrogen,  and  water  vapour.  Four  grams  of  the  metal  which 
had  been  heated  to  a  red  heat  did  not  dissolve  a  measurable  quantity  of 
hydrogen  or  carbon  dioxide  between  420°  and  1020°.  T.  S.  P. 
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A  Suggestion  for  Mineral  Nomenclature.  Heney  S. 
Washington  {Amer.  J.  Sci.,  1912,  [iv],  33,  137 — 151). — A  suggestion 
for  a  system    of   names    (to   supplement   the    present    nomenclature 
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retained  for  ordinary  use)  which  would  indicate,  not  only  chemical 
and  crystallographic  characters,  but  also  indicate  mineral  relation- 
ships. The  nature  of  this  suggestion  may  be  best  indicated  by 
selecting  a  few  examples. 

Pyrite  Group  (pyrides,  E(S,A8,Sb)2  ;  cubic,  pyritohedral) : 

Pyrite  FeSo Iron  sulpyride. 

Hauerite MnS^  Manganese  sulpyride. 

Smaltite  CoAsg Cobalt  areenpyride. 

Cobaltite Co(S,As)3    Cobalt  sularsenpyride. 

Marcasite  Group  (marcasides,  R(S,  k.s\  ;  orthorhombic) : 

Marcasite FeSj    Iron  sulmarcaside. 

Rammelsbergite       Ni Aso Nickel  arsenmarcasidc. 

Spinel  Group  (spinelates,  R"R"'20^ ;  cubic) : 

Spinel  MgAlo04 Magnesium  alumispinelate. 

Magnetite    FeF&Pi  FeiTous  ferrispinelate. 

Chroiuite FeCr204    Ferrous  chromispinel  ate. 

Datolite  Group  (datolates,  R"3R"'2Si20jo  ;  monoclinic) : 

Datolite   HjCaoBaSioOjo    ...         Acid  calcium  bori-datolate. 

Eaclase     HjGl.jAloSijOio  ...         Acid  gluciuum  aluini-datolate. 

Gadolinite    FeGl.jY2Si.,Oio     ...        Ferro-glucinum  yttri-datolatc. 

Apatite  Group  (apatates,  R"5(F,C1)([P,A8,V]04)3;  hexagonal) : 

Apatite      Caj(F,Cl)(P04)3...         Calcium  phosphapatate. 

Mimetite  rb5Cl(A804)3  Lead  arsenapatate. 

Yanadinite PbjClCVOi^s   Lead  vanadapatate. 

L.  J.  S. 

ParaflEins  from  a  Yorkshire  Coal  Seam.  Julius  B.  Cohen  and 
CoBNELius  P.  Finn  {J.  Soc.  Chem.  Ind.,  1912,  31,  12— U).— Analyses 
of  a  dark  brown,  semi-solid  material  obtained  from  the  Haigh  Moor 
seam  of  the  Hemsworth  Collieries  showed  that  the  substance  consisted 
of  a  mixture  of  liquid  and  solid  paraffins.  The  liquid  fractions  obtained 
on  distillation  under  low  pressure  contained  probably  members  of  the 
series  from  O-^^H^o  ^o  CjgHg^ ;  from  the  solid  fractions  the  following 
paraffins  were  isolated  :  C20H42.  C)<,2H4g,  0331143,  C24Hr;Q,  CggHr^^,  CggH^^, 
and  Cg^Hgg.  "  W.  P.  S. 

[Goldfieldite  and  Famatinite  from  Goldfield,  Nevada.] 
Frederick  Leslie  Kansome  (Zeitsch.  Kryst.  Min.,  1912,  50, 188 — 189; 
from  Prof.  Paper,  U.S.  Geol.  Surv.,  1909,  No.  66,  1—258).— In  a 
monograph  on  the  geology  and  ore-deposits  of  this  district,  the  following 
mineral  analyses  are  given.  The  name  goldfieldite  is  proposed  for  a 
massive,  lead-grey  mineral  with  bright  metallic  lustre  and  conchoidal 
fracture ;  H  =  3 — 3|.  Analysis  I,  by  Palmer,  corresponds  with  the 
formula  5Cu2S,(Sb,Bi,  As)2(S,Te)3 : 


s. 

Te. 

Sb. 

As. 

Bi. 

Cu. 

Fe. 

Au. 

Ag. 

Insol.    Total. 

I.  21-54 

17-00 

19-26 

0-68 

6-91 

33-49 

— 

0-51 

018 

2-00    101-57 

II.  30-5 

— 

11-3 

10-2 

— 

44-8 

3-2 

— 

— 

—      100-0 

A  massive,  reddish-grey  mineral  is  shown  by  analysis  II,  by  Schaller, 
to  be  in  composition  midway  between  enargite  and  famatinite.     An 
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analysis  is  also  given  of  crystallised  bismite  (Scballer  and  Ransome 
Abstr.,  1910,  ii,  220).  L.  J.  S. 

Lorandite  from  Wyoming.  Austin  F,  Rogers  (Anier.  J.  Sci., 
1912,  [iv],  33,  105— 106).— This  thallium  mineral,  TlAsSg,  previously 
known  only  from  AUchar,  in  Macedonia,  is  recorded  from  the  Rambler 
mine,  near  Encampment,  in  southern  Wyoming.  A  single,  small,  deep 
red  crystal  was  found  with  realgar  and  orpiment  on  a  matrix  of  iron- 
pyrites  and  barytes.  The  identity  of  the  mineral  is  proved  by  crys- 
tallographic  measurements  and  by  chemical  and  spectroscopic  tests. 

L.  J.  S. 

The  Chemical  Constitution  of  Titaniferous  Iron  Ores. 
WiLHELM  Manchot  and  B.  Heffner  {Zeitsch.  anorg.  Chem.,  1912,  74, 
79 — 85). — It  has  not  been  decided  whether  titaniferous  iron  ores  have 
the  constitution  FeO,Ti02  or  FegOgjTi^Og,  on  account  of  the  difficulty 
of  determining  the  state  of  oxidation  of  the  titanium.  Two  specimens 
have  now  been  examined :  (I)  a  coarse,  titaniferous  ore  from 
Ekersund,  and  (II)  a  large  crystal  of  ilmenite  from  Ural.  The 
titanium  is  estimated  by  fusion  with  potassium  hydrogen  sulphate, 
reduction  ofthe  iron  with  sulphurous  acid,  and  precipitation  of  titanic 
acid  by  boiling.  The  total  iron  is  estimated  in  a  solution  reduced  by 
sulphurous  acid,  and  the  ferric  iron  iodometrically  in  a  solution 
prepared  by  means  of  hydrochloric  acid  in  absence  of  air  : 

Ti.        Total  Fe.     Fe'".        Mg.  Ca.  S. 

1 16-12        44-50        22-76        066         0-25         0-28 

II. 29-81         34-71  9-38  —  —  0-08 

The  ratio  Ti:Fe":Fe'"  is,  for  I,  1  : 1-1147 : 1-215,  and  for  II, 
1  :  0*7312  : 0-2706.  The  ferric  iron  in  II  is  probably  due  to  secondary 
oxidation,  and  the  ratio  TiOg :  FeO  thus  approaches  1:1  in  both 
cases. 

It  has  been  shown  by  Manchot  and  Richter  (Abstr.,  1906,  ii,  172) 
that  compounds  containing  tervalent  titanium  evolve  hydrogen  with 
alkalis.  Hydrogen  is  not,  however,  evolved  by  the  action  of  alkalis 
on  ilmenite.  The  reaction  of  ilmenite  with  sulphuric  acid  is  also  quite 
similar  to  that  of  a  mixture  of  titanic  acid  and  a  ferrous  salt.  The 
conclusion  is  drawn  that  titaniferous  iron  ores  contain  only  titanium 
dioxide,  and  not  titanious  compounds.  C.  H.  D. 

Chemico-mineralogical  Section  of  the  Older  Salt  Beds 
in  the  Berlepach  Mine  at  Stassfurt.  Otto  Riedel  {Zeitsch. 
Kryst.  Min.,  1912,  50,  139 — 173).— Samples  of  the  salts  were  taken 
at  intervals  of  a  few  metres  ranging  from  the  top  to  the  bottom  of  the 
deposit  (a  total  thickness  of  184  metres),  and  representative  of  the 
various  well-known  zones.  The  materials,  being  mixtures  of  various 
minerals,  are  regarded  as  rocks,  and  as  such  are  subjected  to  a 
combined  mechanical  and  chemical  analysis,  with  the  object  of 
determining  the  relative  proportions  of  the  several  minerals  present. 
In  the  mechanical  analysis  the  powdered  materials  were  fractionated 
according  to  density  by  a  heavy  liquid  (tetrabromoethane  and  toluene). 


ii.    266  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  separated  grains  were  identified  by  means  of  their  optical 
characters  and  by  micro-chemical  tests,  and,  after  drying  at  44 — 45°, 
the  different  fractions  were  analysed.  The  chemical  and  mineralogical 
results  obtained  with  thirty-six  samples  are  tabulated,  and  curves  are 
drawn.  The  mineral  species  identified  include  halite,  anhydrite, 
polyhalite,  kieserite,  carnallite,  loeweite,  vanthoffite,  langbeinite,  and 
sylvite. 

An  analysis  of  vanthoffite  (SNa^SO^.MgSO^)  gave  the  following 
results ;  the  calcium  is  due  to  a  little  intermixed  polyhalite,  and  some 
loeweite  is  also  perhaps  present : 

SO4.  Na.  Mg.  Ca.  K.  Total. 

70-81  24-46  4-83  0-09  O'lO  100  29 

The  conditions  of  formation  of  the  deposits  are  discussed,  and  the 
conclusion  is  drawn  that  the  temperature  was  not  less  than  72".  The 
order  of  crystallisation  of  the  various  minerals  was  much  influenced 
by  the  supersaturation  of  the  solution.  L.  J.  S. 

Pickeringite  from  Thuringia.  H.  Hess  von  Wichdorff  (Cenir. 
Min.,  1912,  42 — 43). — White  or  yellowish-white  balls  of  pickeringite, 
consisting  of  fine  silky  fibres,  occur  in  crevices  in  the  slates  quarried 
near  Lehesten  in  the  duchy  of  Saxe-Meiningen,  D  2*2,  anal.  I  and  II. 
Similar  material  has  also  recently  been  observed  in  the  alum-phales  of 
the  Wetzelstein  near  Saalfeld  ;  anal.  Ill  by  Eyme.  These  analyses 
agree  closely  with  the  usual  formula  MgS04,Al2(S04)3,22H20  : 

SO3.  AlA-  FePs.  MnO.  MgO.  HjO.  Total. 

1 37-76  1214          -  trace  4  55  4545  99  90 

II 3809  12-22          —  trace  4-62  45-44  10037 

III 37-31  11-22         1-66          —  5-04  44-88  100-11 

The  mineral  has  been  produced  by  the  action  of  sulphuric  acid, 
formed  by  the  decomposition  of  iron-pyrites,  on  the  shale.      L.  J.  S. 

The  Melting  Point  of  Spodumene.  Kurd  Endell  and 
Reinhold  Rieke  {Zeitsch.  anorg.  Chem.,  1912,  74,  33 — 47). — Lithium 
silicates  have  in  general  a  high  velocity  of  crystallisation.  The  data 
referring  to  the  melting  point  of  spodumene,  Li20,Al203,4Si02,  are 
very  divergent.  The  only  temperature  which  can  be  regarded  as  the 
true  melting  point  is  that  at  which  the  mineral  passes  from  the 
anisotropic  to  the  isotropic-amorphous  condition,  the  liquefaction  of 
the  amorphous  substance,  and  diminution  of  its  viscosity,  being  a 
gradual  process.  The  mineral  has  been  examined  by  heating  to 
various  definite  temperatures,  cooling  rapidly,  and  determining 
certain  of  the  physical  properties. 

The  specific  gravity  is  unaltered  by  heating  to  920°,  but  is 
diminished  from  3-147  to  2-370  at  980°.  Double  refraction  disappears 
after  heating  the  powder  to  980°,  or  with  very  fine  powder  at  950°. 
Sections  of  the  mineral  remain  almost  unchanged  even  after  heating  to 
1000°.  The  mean  refractive  index  of  crystalline  spodumene  is  1-66, 
and  that  of  the  glass  1-519,  the  discontinuity  occurring  at  920 — '980°. 
The  heating  curve  shows  a  marked  discontinuity  at  950°. 

Spodumene   glass   has,    at   the   melting   point,  a   viscosity   almost 
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equal  to  that  of  the  crystals,  and  it  is  only  at  1250 — 1300°  that  the 
viscosity  diminishes  so  far  as  to  show  softening  of  the  glass.  The 
melting  point  is  therefore  950°,  and  natural  spodumene,  which  is 
always  monoclinic,  must  have  been  formed  below  950°.  C.  H.  D. 

[Bentonite  from  Laramie,  Wyoming.]  Nelson  Horatio 
DARTONand  C.  E.  Siebenthal  (.^eifsc/i.  Kryst.  Min.,  1912, 50,  187 — 188; 
from  Bull.  U.S.  Geol.  Surv.,  1909,  No.  364,  1—81).— In  an  account  of 
the  geology  and  mineral  resources  of  the  Laramie  basin,  the  following 
analyses  are  given  of  a  kind  of  clay  called  bentonite.  This  is  pale 
yellow  to  pale  olive-green,  with  a  waxy  lustre  and  a  conchoidal 
fracture;  it  becomes  dull  on  exposure  to  air.  It  forms  beds  with 
sometimes  a  thickness  of  5  feet. 


SiOo. 

Al.Ps.      FcaOs. 

MgO. 

CaO. 

NaaO.      K2O. 

H.p. 

Total. 

59-78 

15-10        2-40 

4-14 

0-73 

—            — 

16'^-26 

98-51 

58-25 

24-70         2-61 

1-30 

1-61 

—            — 

11-00 

94-47 

66-6 

23-9           3-1 

1-0 

0-5 

—            — 

5-0 

100-0 

64-0 

24-0           3-2 

1-5 

2-54 

0-6 

0-80 

6-7 
10-26 

1000 

60-18 

26-11 

99-63 

60-18 

26-58 

1-01 

0-23 

1-23          — 

10-26 

99-49 
L.  J.  S. 

Allophanoids.  Stanislaus  J.  Thugutt  (Cenir.  Min.,  1912,  35 — 41; 
from  Spraio.  Tow.  Nauh.  Warszawa,  1911,  4,  222 — 228.  Compare 
Abstr.,  1911,  ii,  210).— A  reply  to  Stremme  (Abstr.,  1911,  ii,  406). 
It  is  maintained  that  the  allophanoids  (that  is,  clays  of  the  allophane, 
balloysite,  and  montmorillonite  groups)  represent  definite  compounds, 
and  are  not  merely  mechanical  mixtures  of  colloidal  hydrated  alumina 
and  silica.  Analyses  are  given  of  pseudomorphs  after  augite  from 
Bilin,  Bohemia,  consisting  of  mixtures  of  cimolite  and  anauxite. 

L.  J.  S. 

Lavas  of  the  Active  Volcano  at  Reunion.  Alfred  Lacroix 
{Compt.  rend.,  1912,  154,  251 — 257). — A  number  of  analyses  were 
carried  out  to  ascertain  whether  the  predominance  of  vitreous  lavas  at 
the  summit  of  a  volcano  and  the  greater  abundance  of  crystalline 
ones  near  the  base  is  associated  with  differences  in  the  chemical 
composition  of  the  two  varieties.  I.  Mean  of  analyses  of  three  normal 
ancient  lavas  and  five  modern  ones,  three  being  crystalline  and  the 
others  vitreous.     II.  An  abnormal  modern  lava  very  rich  in  peridote. 

SiOg.  AI2O3.  FeaOj.  FeO.    MgO.    CaO.  NasO.  K^O.  TiOg.  PA-  HoO.  Total 
I.     48-22    14-74    2-24      9-38      7-01    12-26    2-23    0-89    2-72    0-36    0-06    100-11 
II.     4382    10-10    2-98    10-44    20-89      7-66    1-44    062    2-07    021    0-02    100-25 

The  results  show  that  the  crystalline  condition  of  the  lava  is 
independent  of  the  chemical  composition. 

The  abnormal  lava  resembles  more  closely  certain  Tahiti  rocks  than 
any  hitherto  described.  It  appears  to  be  a  felspathic  picrite  rather 
than  a  basalt,  and  is  distinguished  by  the  abundance  of  very  large, 
macled  crystals  of  olivine,  containing  grains  of  magnetite.  The 
mineralogical    characteristics   of    highly   crystalline    stalactites   and 
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fitalagmites  of  lava  are  described.  Chemically  they  do  not  differ  from 
the  normal  rock,  but  probably  owing  to  more  rapid  cooling,  are 
lacking  in  crystals  of  olivine.  W.  O.  W. 

Composition  of  the  Mineral  Water  of  Bad  DUrkheim 
G.  Rupp  (Zeitsch.  Nahr.  Genussm.,  1912,  23,  56 — 59). — An  analysis  is 
recorded  showing  the  quantities  of  mineral  constituents  in  this  water. 
The  results  obtained  agree  with  those  found  by  analyses  in  the  year 
1860  as  regards  the  chief  constituents,  but  the  earlier  analyses  make 
no  mention  of  the  appreciable  quantities  of  arsenic  present  in  the 
water  ;  as  the  general  composition  of  the  water  has  not  changed, 
arsenic  has  probably  been  present  in  the  water  for  some  time.  The 
amount  of  arsenic  found  in  the  present  analysis  was  0-01735  gram  of 
arsenic  trioxide  per  kilo,  of  the  water  (compare  Abstr.,  1907,  ii,  485), 

W.  P.  S. 

New  Analyses  of  Water  from  the  Dead  Sea.  A.  Friedmann 
{Chem.  Zeit.,  1912,  36,  147.  Compare  Stutzer  and  Reich,  Abstr., 
1907,  ii,  791). — The  samples  were  taken  by  the  author,  (1)  at  a  depth 
of  half-a-metre,  and  (II)  at  a  depth  of  3  metres,  near  the  north-west 
end  of  the  Dead  Sea,  the  temperature  of  the  water  being  27°,  and  that 
of  the  air  34°.  In  a  30  cm. -high  measuring  cylinder  both  samples  of 
water  were  clear  and  transparent,  with  a  tinge  of  blue  colour ;  they 
possessed  a  bitter,  saline  taste,  were  alkaline  to  litmus,  and  lead 
acetate  paper  was  blackened  when  held  near  the  mouth  of  the  cylinder. 
Analysis  gave  (percentage  by  weight) : 


D". 

Total  solids 

after  drying 

at  140°. 

I. 
II. 

1-1241 
1-1336 

23  8500 
24-1309 

CaCOs, 

iron,  org. 

NaCI. 

KCl. 

CaCl2. 

MgCl.^ 

NaBr. 

CaS04.  matter. 

7-8550 

1-5208 

3-6800 

10-0299 

0-5200 

0-1460    trace 

7-9325 

1-4318 

3-6903 

10-3125 

0-5212 

0-1412    trace 
T.  S.  P. 

Physiological    Chemistry. 


Action  of  Iron  on  the  Mobile  Oxygen  of  Blood.  Giuseppe 
RoccHi  {Chem.  Zentr.,  1911,  ii,  1870  ;  from  Arch.  Farm,  sperim.,  1911, 
12,  317 — 324). — That  portion  of  the  oxygen  in  blood  which  is  com- 
bined with  haemoglobin,  and  may  be  estimated  by  reducing  agents,  is 
termed  mobile  oxygen  by  the  author.  Results  of  experiments  on  dogs 
showed  that  the  injection  of  iron  (6  to  12  mg.  per  kilo,  of  body-weight) 
resulted  in  a  diminution  of  the  mobile  oxygen  during  the  first  thirty 
minutes,  followed  by  an  increase  in  the  next  two  hours.  Experiments 
in  vitro  also  proved  that  the  addition  of  ferrous  sulphate  to  blood 
increased  the  quantity  of  mobile  oxygen.  Probably  the  activity  of 
the  oxydases  is  increased.  W.  P.  S. 
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Iron  in  Blood.  Hermann  W.  Fischer  and  E.  Brieger  [ZeiUch. 
physikal.  Chem.,  1912,  78,  582—628.  Compare  Abstr.,  1910,  ii,  856). 
— The  paper  does  not  deal  directly  with  iron  in  blood,  but  with  certain 
colloidal  systems  containing  iron  salts  and  •'  protective  "  substances 
which  favour  the  retention  of  iron  compounds  in  the  colloidal  con- 
dition. It  is  shown  that  in  many  respects  these  solutions  behave  like 
solutions  of  hjBmoglobin.  Their  behaviour  towards  hydrogen  peroxide 
(which  may  be  regarded  as  oxygen  under  high  pressure)  has  been 
investigated  in  detail.  The  rate  of  decomposition  of  the  peroxide  was 
followed  by  measuring  the  oxygen  evolved,  and  in  most  of  the 
experiments  the  solutions  were  not  shaken.  The  results  are  only 
qualitative. 

The  decomposition  of  hydrogen  peroxide  in  acid  and  alkaline 
"  protected "  solutions  was  investigated.  As  protective  agents, 
glycerol  and  other  hydroxyl  compounds  were  used.  In  acid  solution, 
the  protective  substance  is  oxidised  and  the  iron  reduced  ;  in  slightly 
alkaline  solution,  on  the  other  hand,  the  protective  substance  is  not 
attacked,  but  the  iron  is  oxidised  to  ferrate.  The  iron  compounds 
obtained  in  acid  solution  are  unstable,  and  have  characteristic  colours. 
One  of  these  compounds,  which  is  deep  violet  in  colour,  appears  to  be 
intermediate  in  composition  between  ferrous  and  ferric  salts  ;  in  other 
words,  it  corresponds  with  magnetic  oxide  of  iron.  A  number  of 
experiments  with  diiferent  protective  agents  are  described. 

The  ferrate  solutions,  obtained  by  oxidation  in  weak  alkaline  solu- 
tion, are  so  similar  in  behaviour  to  haemoglobin  with  regard  to  colour, 
power  of  absorbing  oxygen,  etc.,  that  it  is  assumed  that  the  mechanism 
of  oxygen  absorption  is  similar  in  the  two  cases.  On  this  basis  it  is 
suggested  that  the  capacity  of  haemoglobin  to  take  up  oxygen,  forming 
a  peroxide,  depends  on  its  being  nearly  neutral.  When  the  blood 
reaches  a  part  of  the  body  where  carbon  dioxide  is  being  given  off,  it 
becomes  more  acid ;  the  peroxide  is  then  unstable,  and  decomposes, 
giving  up  oxygen.    This  theory  is  also  applied  to  the  action  of  muscles. 

G.  S. 

The  Glucose  of  Blood-serum.  Leonidas  Doxiades  {Biocliem. 
Zeitsch.,  1912,  38,  306— 309).— When  20—30%  dextrose  solutions  are 
treated  with  blood-serum,  there  is  an  increase  in  the  optical  rotation, 
and  a  diminution  of  the  reducing  power  for  Allihn's  copper  solution. 
These  facts,  together  with  certain  results  obtained  by  the  isolation  of 
the  osazones,  lead  the  author  to  believe  that  maltose  is  produced,  and 
that  the  blood-serum  contains  a  synthesising  enzyme.  S.  B.  S. 

A  Simple  Coagulometer.  Henry  H.  Dale  and  Patrick  P. 
Laidlaw  (/,  Path.  Met.,  1912,  16,  351—362). — The  coagulation  time 
can  be  accurately  determined  in  a  drop  of  human  blood  drawn  from  a 
finger  prick.  It  is  collected  in  a  capillary  tube  containing  a  shot ;  the 
end  point  is  the  moment  when  the  shot  no  longer  moves  when  the 
tube  is  held  vertically.  In  comparative  observations,  the  bore  of 
the  tube,  the  size  of  the  shot,  and  the  temperature  must  be  constant. 
The  time  so  determined  in  normal  individuals  only  varies  by  a  few 
seconds.  Administration  of  calcium  salts,  or  of  adrenaline,  and  a 
milk  diet  made  no  appreciable  difference.  W.  D.  H. 
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Gastric  Acidity.  Justin  Winter  {Compt.  rend.,  1912,  154,  71 — 73. 
Compare  Abstr.,  1910,  ii,  786). — The  author  quotes  the  results  of 
experiments  carried  out  on  a  dog.  After  special  test  meals  the 
stomach  contents  were  removed  by  a  sound,  and  their  acidity  and 
hydrochloric  acid  content  determined.  The  conclusions  drawn  are 
that  hydrochloric  acid  is  produced  in  three  successive  stages,  the  first 
of  which  involves  formation  of  neutral  organic  hydrochlorides,  the 
second  corresponding  with  the  acidification  of  these  substances,  and  the 
third  to  their  dissociation,  with  production  of  free  hydrochloric  acid. 
The  last  stage  does  not  occur  when  the  animal  is  fed  on  water  or 
sugar  solution  alone,  bub  requires  a  stronger  stimulus,  such  as  that 
supplied  by  meat  or  other  nitrogenous  material,  or  by  the  irritation 
caused  by  experimental  gastric  fistuise.  The  effect  of  the  latter  has 
not  hitherto  been  taken  sufficiently  into  account  in  such  observations. 

W.  0.  W. 

The  Hourly  Chemical  and  Energy  Transformations  in  the 
Dog  after  an  Abundant  Meat  Diet.  H.  B.  Williams, 
J.  A.  RiCHE,  and  Graham  Lusk  {Proc.  Amer.  phyaiol.  Soc,  1911, 
xxxiii — xxxiv  ;  Amer.  J.  Physiol.,  20), — A  calorimeter  of  great 
accuracy  (Atwater-Rosa  type)  was  used.  A  dog  was  fed  on  700  grams 
of  meat  at  noon,  and  next  day  its  metabolism  measured  between  10 
and  11  a.m.  At  mid-day  it  received  1200  grams  of  meat,  and  it  was 
returned  to  the  calorimeter.  Heat  production  and  other  factors  were 
then  determined  hourly  for  twenty  hours.  Direct  and  indirect 
calorimetry  agreed  perfectly.  Heat  production  rose  largely,  and  this 
was  proportional  to  the  nitrogen  eliminated  in  the  urine,  and  not  to  the 
quantity  of  material  in  the  intestine.  The  carbon  which  was  retained 
from  the  protein  must  have  been  retained  as  glycogen,  for  if  it  had 
been  retained  as  fat,  oxygen  absorption  would  have  been  10%  less  than 
it  was.  Glutamic  acid  added  to  a  standard  diet  did  nob  increase 
heat  production.  W.  D.  H. 

Creatine  and  Creatinine  Metabolism.  Charles  G.  L.  Wolf 
(J.  Biol.  C/iem.,  1912,  10,  473—478). — A  discussion  of  previous 
results  from  which  the  conclusion  is  drawn  that  a  disturbance  of 
carbohydrate  metabolism  (emphasised  by  Mendel  and  Rose),  or  a 
disturbance  of  liver  functions  (as  in  dogs  with  Eck's  fistula),  will  not 
alone  explain  the  excretion  of  creatine.  The  other  processes  which 
contribute  to  this  end  will  be  considered  later.  W.  D.  H. 

Creatine  and  Creatinine  Metabolism  in  Dogs  During 
Feeding  and  Inanition,  with  Special  Reference  to  the 
Function  of  the  Liver.  C.  Towles  and  Carl  Voegtlin  (J.  Biol. 
Chem.,  1912,  10,  479— 497).— The  view  is  taken  that  the  liver  does 
not  play  the  important  role  in  creatine  metabolism  which  is  ascribed 
to  it.  Sometimes  creatine  appears  in  the  urine  after  the  administra- 
tion of  creatinine ;  occasionally  it  is  the  other  way  round  ;  possibly  the 
reaction  is  a  reversible  one.  On  a  fixed  diet,  creatinine  excretion  is 
kept  constant  by  an  adjustment  between  its  production  in  katabolism 
and  its  destruction  by  enzymes.  The  portion  excreted  by  the  kidney 
is  the  part  which  is  not  destroyed.  W.  D.  H. 
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Katabolism  of  Histidine.  Henry  D.  Dakin  and  Alfred  J. 
Wakeman  {J.  Biol.  GImn.,  1912,  10,  499— 502).— It  has  been  shown 
previously  that  acetoacetic  acid  can  arise  from  aromatic  amino-acids, 
such  as  tyrosine.  It  is  derived  from  four  adjacent  carbon  atoms,  two 
in  the  side-chain  and  two  in  the  cyclic  nucleus.  The  histidine 
molecule  shows  four  carbon  atoms  similarly  placed,  and  that  it  also 
may  form  acetoacetic  acid  is  confirmed  by  experiments  on  the  perfusion 
of  dogs'  livers  ;  the  perfusion  fluid  consisted  of  blood  to  which  histidine 
carbonate  was  added  ;  after  fifty  minutes  there  was  a  slight  increase 
in  the  acetoacetic  acid  of  the  issuing  fluid.  The  histidine  molecule  is 
probably  first  resolved  into  ammonium  carbonate  (which  may  then 
form  urea)  and  acetoacetic  acid  (which  may  then  undergo  further 
oxidation,  reduction,  or  hydrolysis)  and  a  urea  group  derived  from  the 
nitrogen  atoms  of  the  ring.  This  would  accord  with  the  experiments 
of  Abderhalden  and  Einbeck,  and  of  Kowalewsky,  who  found  that  when 
histidine  is  given  to  dogs,  urea  was  apparently  the  only  katabolic 
product  excreted.  W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  Otto  Folin  and  W.  Denis  {J.  Biol.  C/tem.,  1912, 
11,  87 — 95). — Many  observers  consider  that  the  fate  of  amino-acids 
after  absorption  is  mysterious,  because  so  little  is  discoverable  in  the 
blood.  As  a  matter  of  fact,  the  non-protein  nitrogen  of  the  blood 
does  rise  and  fall  in  reference  to  absorption,  but  the  amino-acids  pass 
rapidly  to  the  tissues,  and  for  a  time  accumulate  there.  Their 
deamidation  in  the  liver  does  not  occur  so  rapidly  as  some  observers 
have  considered.  In  the  present  prelimi'nary  paper,  experiments  are 
described  which  give  analyses  of  the  blood  and  certain  tissues, 
especially  muscle,  after  the  absorption  of  urea,  glycine,  the  abiuretic 
products  of  pancreatic  digestion  and  egg-albumin  from  the  intestine. 
There  is  also  a  comparison  of  the  blood  (portal  and  systemic)  in 
fasting  and  fed  cats.  The  increase  of  non-protein  nitrogen  is  quite 
manifest  after  absorption.  The  new  note  struck  is  that  the  tissues 
act  as  a  storehouse  or  reservoir  for  a  time,  and  this  will  have  to  be 
reckoned  as  an  important  factor  in  theories  of  protein  metabolism. 
The  full  publication  of  methods,  etc.,  is  deferred.  W.  D.  H. 

Role  of  Proteins  in  Growth.  Thomas  B.  Osborne  and  Lafayette 
B.  Mendel  {Proc.  Amer.  physiol.  Soc,  1911,  xii ;  Amer.  J.  Physiol., 
29.  Full  details  in  Publication  156,  Part  II,  Carnegie  Inst,  of 
Washington,  1911). — Some  proteins  are  adequate  for  maintenance  and 
growth  ;  others  are  not.  Maintenance  and  growth,  moreover,  must 
be  distinguished.  The  experiments  were  made  on  rats,  and  single 
proteins  were  added  to  their  diet  (protein-free  milk).  In  promoting 
growth,  casein,  lactalbumin,  egg-albumin,  edestin,  glycinin,  and 
glutenin  are  adequate ;  zein,  gliadin,  and  hordein  are  inadequate. 
Cxliadin  and  hordein  are  adequate  for  maintenance,  zein  is  not.  The 
inadequate  proteins  are  all  deficient  in  two  or  more  of  the  usual 
amino-acid  complexes.  W.  D.  H. 

Studies  in  Nutrition.      IV.     The  Utilisation  of  the  Proteins 

*of  the   Legumes.     Lafayette   B.    Mendel    and   Morris   S.   Fine 

(J.  Biol.  Cliem.,  1912,  10,  433—458.    Compare  Abstr.,  1911,  ii,  1109  ; 

this  vol.,  ii,  63). — In  comparison  with  the  other  vegetable  proteins 
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investigated,  the  legume  proteins  are  less  well  utilised.  This  is 
explained  in  part  in  the  case  of  soy  bean  flour,  and  a  preparation 
from  white  beans  by  the  presence  of  cellulose  and  hemicellulose;  but 
this  explanation  cannot  apply  to  phaseolin  (a  protein  isolated  from  the 
white  bean)  or  to  globulin  separated  from  the  pea.  W.  D.  H. 

Studies  in  Nutrition.  V.  The  Utilisation  of  the  Proteins 
of  Cotton  Seed.  Lafayette  B.  Mendel  and  Morris  S.  Fink 
(/.  Biol.  Chem.,  1912,  11,  1— 3).— Fraps  states  that  88%  of  the 
proteins  of  cotton  seed  are  utilised  by  steers  and  sheep.  A  lower 
figure  (67 — 75%)  was  obtained  in  the  present  experiments  on  dogs. 

W.  D.  H. 

Studies  in  Nutrition.  VI.  The  Utilisation  of  the  Proteins 
of  Extractive-free  Meat  Powder ;  the  Origin  of  Faecal 
Nitrogen.  Lafayette  B.  Mendel  and  Morris  tS.  Fine  (/.  Biol. 
Chem.,  1912,  11,  5 — 26). — The  meat  residue  employed  was  supplied 
by  Armour  tk  Co.,  and  was  a  light  brown  powder.  The  utilisation  of 
its  nitrogen  by  dogs  was  distinctly  lower  than  that  of  fresh  meat. 
The  faeces  were  relatively  rich  in  nitrogen,  which  indicates  a  loss 
through  the  excrements. 

On  ordinary  meat  diet,  protein  utilisation  is  at  least  95%,  and  the 
resulting  fseces  are  for  the  most  part  of  metabolic  origin.  Very  little 
nitrogen  comes  from  the  intestinal  juices,  for  the.se  are  mainly 
re-absorbed.  This,  however,  will  depend  on  the  rate  of  peristalsis,  and 
that  in  time  is  influenced  by  the  mass  and  character  of  the  intestinal 
contents.  Hence  if  indigestible  material  is  added  to  meat,  peristalsis 
is  accelerated,  and  more  metabolic  products  will  escape  absorption. 
If  the  material  added  is  non-nitrogenous,  the  nitrogen  %  of  the  faeces 
will  be  lower ;  but  if  the  comparatively  indigestible  material  is  nitro- 
genous, the  nitrogen  concentration  will  be  higher.  If  both  types  are 
present,  the  amount  of  nitrogen  may  be  indistinguishable  from  that 
found  in  meat  faeces.  W.  D.  H. 

The  Formation  of  Organic  Phosphorus  Compounds  from 
Inorganic  Phosphates  in  the  Animal  Body.  Gustav  Fingerling 
{Biochem.  Zeitsch.,  1912,  38,  448 — 467). — The  animals  experimented 
on  were  ducks,  which  were  fed  during  one  season  on  foodstuffs  nearly 
free  from  organic  phosphorus  compounds  with  addition  of  organic 
phosphates,  and  in  another  season  on  foodstuffs  rich  in  organic 
phosphorus  compounds.  The  weights  of  the  egg  laid  and  their  con- 
tent in  lecithin-phosphorus  and  nucleic  acid-phosphorus  were  esti- 
mated. From  the  results  little  difference  was  observed  in  both  the 
quantity  and  composition  of  the  eggs  laid  under  different  conditions, 
from  which  the  conclusion  was  drawn  that  the  organism  can  synthesise 
organic  phosphorus   compounds   from   inorganic    phoshates. 

S.  B.  S. 

Absorption  of  Fat  by  the  Stomach  in  the  Salmon.  Charles 
W.  Greene  (/'roc.  Amer.  physiol.  Soc,  1911,  xxxvi — xxxvii ;  Amer.  J. 
Physiol.,  29). — Young  salmon  were    fed    with   olive  oil  per  rectum. 
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Subsequent  microscopic  examination  after  suitable  fixation  and 
staining  showed  that  fat  globules  were  present  in  the  surface 
epithelium  of  both  the  cardiac  and  pyloric  regions  of  the  stomach. 

W.  D.  H. 

Absorption  of  Pat  by  the  Mammalian  Stomach.  Charles 
W.  Greene  and  William  F.  Skaer  [Proc.  Amer.  physiol.  Soc, 
xxxvii — xxxviii ;  Amer.  J.  Physiol.,  29). — In  dog,  cat,  and  rat,  the 
evidence  that  fat  absorption  occurs  in  both  regions  of  the  stomach 
is  similar  to  that  adduced  in  the  case  of  the  salmon  (see  preceding 
abstract).  W.  D.  H. 

Data  from  Two  Fasts  Bach  Exceeding  One  Hundred  Days 
in  Length  in  the  Same  Dog.  Paul  E.  Howe  and  Philip  B. 
Hawk  {Proc.  Amer.  physiol.  Sac,  1911,  xiv;  Amer.  J.  Physiol.,  29). — 
The  initial  fast  gave  the  animal  a  sort  of  resistance  which  enabled  it 
to  resist  more  successfully  the  demands  made  on  it  by  the  second.  The 
loss  of  weight  and  the  rapidity  of  the  loss  were  much  less  in  the  second 
period  of  inanition.  W.  D,  H. 

How  do  Isotonic  Sodium  Chloride  Solution  and  other 
Parthenogenic  Agents  Increase  Oxidation  in  the  Sea  Urchin's 
Egg?  J.  F.  McClendon  and  Philip  H.  Mitchell  (/.  Biol.  Ghem., 
1912,  10,  459 — 472). — The  main  conclusion  reached  is  that 
hydroxyl  ions  in  the  medium  increase  the  rate  of  oxidation  in  the 
egg-cells.  W.  D.  H. 

The  Dijfferences  in  the  Composition  of  the  Brain  Substance 
in  Normal  and  Starving  Animals.  Raff  able  Paladino  {Biochem. 
Zeitsch.,  1912,  38,  443 — 447), — In  experiments  cai-ried  out  on  dogs,  it 
was  found  that  the  water  content  in  the  brain  of  fasting  animals  was 
higher  than  that  of  normal  animals.  Parallel  with  the  increase  of 
water  there  is  a  diminution  of  ether-soluble  substances.  No  differences 
could  be  detected  in  the  quantities  of  the  other  brain  constituents 
(cholesterol,  proteins,  lecithin).  S.  B.  S. 

The  Liver  and  Regeneration  of  Fibrinogen.  Walter  J. 
Meek  {Proc.  Amer.  physiol.  Soc,  1911,  xix — xx;  Amer.  J.  Physiol.,  QQ), 
■ — Fibrinogen  was  estimated  as  fibrin.  Dogs  were  bled,  the  blood 
whipped,  and  then  re-injected  ;  fibrinogen  is  regenerated  rapidly,  and 
100%  increase  was  noted  in  three  hours.  After  an  Eck  fistula  and 
ligature  of  the  portal  vein,  this  occurred  more  slowly  ;  but  if  the 
other  blood  supply,  the  hepatic  artery,  was  also  tied,  regeneration  did 
not  occur,  and  the  fibrinogen  left  in  the  blood  rapidly  disappeared. 
Whether  the  liver  itself  forms  fibrinogen,  or  by  means  of  a  hormone 
influences  the  formation  of  this  substance  elsewhere,  is  uncertain. 

W.  D.  H. 

The  Effect  of  Bck's  Fistula  on  Bile  Formation.  Samuel  A. 
Matthews  (Proc.  Amer.  physiol.  Soc,  1911,  xxvii — xxviii ;  Amer.  J, 
Physiol,,  29). — Dogs  become  jaundiced  after  ligature  of  the  bile 
ducts,  and  generally  die  within  a  fortnight.     If,  however,  a  biliary 
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fistula  is  also  made,  no  jaundice  develops,  although  the  animals  suffer 
from  digestive  troubles.  If,  further,  an  Eck's  fistula  is  established, 
bile  flows  from  the  biliary  fistula  for  five  or  six  days  and  then  ceases, 
and  no  jaundice  comes  on.  If  the  ducts  are  ligatured,  and  then  after 
the  onset  of  jaundice  an  Eck's  fistula  is  established,  the  jaundice  clears 
off  and  the  dogs  become  fairly  healthy  in  a  few  days.  It  therefore 
appears  that  the  portal  blood  contains  the  substance  out  of  which  the 
liver  makes  bile,  or  which  stimulates  it  so  to  do.  W.  D.  H. 

The  Place  of  Retention  or  Reconjugation  of  the  Amino- 
acids  in  the  Body.  Albert  Woelfkl  {Proc.  Avier.  physiol.  Soc., 
1911,  xxxviii — xxxix  ;  Am»r.  J.  Physiol.,^). — If  the  mediation  of 
the  liver  or  of  the  intestinal  mucosa  is  necessary  for  the  regeneration 
of  protein  out  of  its  cleavage  products,  then  after  shunting  these 
organs  out  of  the  circulation,  introduction  of  amino-acids  should  lead 
to  increase  of  amino-acid  or  of  ammonia  in  blood  and  urine. 

Dogs  were  used  with  £ck's  fistula,  and  the  hepatic  artery  tied ; 
solutions  of  amino-acids  were  then  introduced  into  the  washed-out 
intestines ;  two  hours  later  the  animals  were  killed,  and  the  blood  and 
urine  collected.  Small  increases  of  amino-acid  nitrogen  were  found  in 
both  fluids,  which  were  far  from  coaimensurate  with  the  amounts 
absorbed.  The  same  results  were  obtained  from  dogs  with  cieliac 
axis  and  mesenteric  arteries  tied,  the  amino-acids  being  introduced 
intravenously.  In  other  words  the  tissues  in  general  manifest  an 
avidity  for  amino-acids,  and  presumably  use  them  for  the  regenera- 
tion of  their  protein  constituents.  W.  D.  H. 

Chemistry  of  the  Dog's  Spleen.  Harry  J.  Corper  {J.  Biol. 
Chem.,  1912,  11,  27 — 35.) — Estimations  of  water,  nitrogen,  ether- 
soluble  material,  phosphorus,  etc.,  are  given  in  averages  from  the 
examination  of  three  normal  dogs'  spleens.  The  purines  obtained  per 
kilo,  of  spleen  were  : 

In  fresh     After  autolyBis  After  autolysis 
spleen.         iu  absence  in  presence 

Gram.  of  air.  of  air. 

Guanine     1*09  —  — 

Adenine 0'62  —  — 

Hypoxanthine  0-15  0-017  0-004 

Xanthine    0-04  1-69  009 

Uric  acid    —  —  1-69 

Oxydase,  guanase,  and  adenase  are  present,  but  uricase  was  absent. 

W.  D.  H. 

The  Ash  of  Smooth  Muscle.  Leon  A.  Ryan  and  Edward  B. 
Meios  (Proc.  Amer.  physiol.  Soc,  1911,  xv  ;  Amer.  J.  Physiol.,  29). — The 
smooth  muscle  of  the  pig's  stomach  contains  less  potassium  and  phos- 
phorus, and  somewhat  more  sodium  and  chlorine  than  the  striated 
muscle  of  the  same  animal,  but  the  differences  are  not  great. 

W.  D.  H. 

The  Absorption  of  Pat  in  the  Salmon's  Muscles,  and  its 
Resorption  During  the  Migration  Fast.  Charles  W.  Greene 
{Proc.  Am&r.  physiol.  Soc.,  1911,  xxxix — xl ;  Amer.  J.  Physiol.,  29). — 
The  salmon  stores  large  quantities  of  fat  in  its  tissues  before  it  begins 


PHYSIOLOGICAL  CHEMISTRY.  U.   275 

to  fast  on  entering  fresh  water.  The  storage  is  chiefly  in  the  muscles, 
and  the  stored  fat  gradually  diminishes  until  the  animal  dies  after 
spawning,  but  it  is  never  wholly  consumed.  The  storage  in  the 
constantly  active  fin  muscles  is  slight,  and  is  chiefly  inter-muscular. 
Fat  is  thrown  into  the  fibres  of  the  great  lateral  muscle,  and  kept 
there  in  strikingly  uniform  amount  during  the  entire  migration 
period.     This  is  no  doubt  used  by  the  muscle  as  a  source  of  energy. 

W.  D.  H. 

Studies  on  Chicken  Fat.  I.  Occurrence  and  Perman- 
ence of  Lipase  in  the  Fat  of  the  Common  Fowl  (Gallus 
domesticus).  Maky  E.  Pennington  and  Joseph  S.  Hepburn.  II. 
Oxidation  of  Chicken  Fat  by  means  of  Hydrogen  Peroxide. 
Joseph  S.  Hepburn  {J.  Amer.  Chem.  Soc,  1912,  34,  210—222).— 
Experiments  are  described  which  show  that  lipase  occurs  in  the  fat  of 
fowls,  and  is  the  cause  of  the  fat  becoming  hydrolysed.  Immediately 
after  the  bird  has  been  killed,  the  fat  exhibits  little  or  no  lipolytic 
activity,  and  it  is  therefore  probable  that  during  life  the  lipase  exists 
in  its  ^zymogenic  form.  After  death,  however,  the  enzyme  becomes 
active,  and  the  acidity  of  the  fat  increases.  The  change  occurs  less 
rapidly  below  0°  than  above  that  temperature.  It  has  been  found  that 
the  lipase  still  retains  its  activity  after  the  fowls  have  been  frozen  for 
as  long  as  eighty-nine  months. 

When  fowls  are  kept  in  the  frozen  state,  the  saponification  and 
Hehner  numbers  of  the  fat  both  increase,  and  this  change  must  be  due 
to  oxidation.  In  view  of  Dakin's  work  (Abstr.,  1908,  i,  119)  on  the 
oxidation  of  ammonium  salts  of  fatty  acids  with  hydrogen  peroxide, 
experiments  have  been  made  on  the  action  of  this  reagent  on  the  fat 
of  fowls.  It  was  found  that  the  acidity  of  the  fat  always  increased, 
and  that  the  saponification  and  Hehner  numbers  also  increased  simul- 
taneously, the  effect  produced  being  thus  the  same  as  that  which  takes 
place  in  the  fat  when  submitted  to  prolonged  freezing.  The  increase 
of  the  saponification  value  is  attributed  to  the  formation  of  slightly 
lower  homologues  of  the  acids  of  the  fresh  fat,  and  that  of  the  Hehner 
number  to  the  formation  of  aldehydes  and  ketones.  The  corresponding 
changes  in  the  fat  on  prolonged  freezing  are  probably  due  to  the 
action  of  enzymes.  E.  G. 

The  Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  VIII.  The  Cholesterol  Content  of  the  Liver 
of  Rabbits  Under  Various  Diets  and  During  Inanition. 
George  W,  Ellis  and  John  A.  Gardner  {Proc.  Roy.  Soc,  1912, 
B,  84,  461 — 470). — The  total  free  and  combined  cholesterol  per  kilo, 
of  body-weight  is  remarkably  constant  in  rabbits  fed  entirely  on  bran 
which  has  been  extracted  with  ether,  and  may  be  taken  as  represent- 
ing the  normal  cholesterol  content  of  the  liver  under  conditions  in 
which  the  body-weight  is  kept  constant,  but  no  cholesterol  or 
phytosterol  is  absorbed  with  the  food. 

After  a  period  of  feeding  on  green  food,  a  small  increase  is  noticed, 
indicating  that  some  phytosterol  has  been  absorbed  from  the  food  and 
appeared  in  the  liver  in  the  form  of  cholesterol.     A  marked  increase 
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in  the  total  cholesterol  of  the  liver  is  noticeable  when  cholesterol  is 
administered  either  with  the  food  or  by  injection  into  the  peritoneal 
cavity,  and  also  when  the  animals  are  kept  in  a  state  of  inanition  and 
are  living  on  their  own  tissue. 

These  experiments  afford  further  support  for  the  hypothesis 
previously  formulated  (Abstr,,  1909,  ii,  498),  that  cholesterol  is  a 
constituent  constantly  present  in  all  cells,  and  that  when  the  cells  are 
broken  down  in  the  life  process,  the  cholesterol  is  not  excreted  as 
a  waste  pioduct,  but  is  utilised  in  the  formation  of  new  cells. 

W.  J.  Y. 

The  Course  of  the  Deuly  Excretion  of  Chlorides  in  the 
Urine.  Adolf  Herrmannsdorfkk  {PflUger's  Archiv,  1912,  144, 
169 — 228). — The  excretion  of  chlorine  rises  in  the  morning,  but  is 
independent  of  breakfast  or  the  previous  evening  meal.  Meals 
produce  a  rise  about  half  an  hour  later,  and  this  is  followed  by  a  fall 
accompanying  the  formation  of  the  hydrochloric  acid  of  gastric  juice. 
An  hour  later  the  curve  again  rises,  due  to  the  alkali  content  of  the 
food.  Administration  of  solutions  of  sodium  chloride  has  no  influence 
on  the  excretion  ;  the  organic  substances  in  the  diet  have  also  no 
effect.  The  alkali  of  the  food  is  all  excreted  within  twenty-four  hours. 
Potassium  ions  produce  a  sinking  of  the  urinary  chlorides ;  this 
element  is  held  fast  by  the  body,  especially  if  it  is  previously  poor  in 
chlorine.  Chlorine  and  water  excretion  were  parallel.  Abnormally 
large  intake  of  protein  produces  diuresis  and  increase  of  urinary 
chlorides.  W.  D.  H. 

The  Influence  of  Magnesium  Salts  and  Sodium  Acetate 
on  the  Acidity  of  the  Urine.  L.  de  Jager  (Biochem.  Zeitsch., 
1912,  38,  294 — 305). — It  has  been  shown  by  the  author  that  after 
ingestion  of  calcium  salts  a  double  decomposition  takes  place 
with  the  sodium  phosphate,  the  calcium  phosphate  formed  being 
stored  up  in  the  body.  At  the  same  time  alkali  is  withdrawn  from 
the  body,  and  to  restore  equilibrium  the  urine  becomes  acid.  A 
similar  action  follows  the  ingestion  of  magnesium  salts.  In  this  case 
the  author  assumes  that  double  decomposition  takes  place  between 
magnesium  salt  and  calcium  phosphate  in  the  alimentary  tract,  as  a 
consequence  of  which  (in  the  case  of  magnesium  sulphate)  magnesium 
phosphate  and  calcium  sulphate  are  formed,  of  which  the  former 
is  more  readily  resorbed.  The  magnesium  phosphate  in  the  intestines 
exerts  an  acid  action,  as  a  consequence  of  which  alkali  is  withdrawn 
and  the  urine  becomes  acid.  In  the  case  of  ingestion  of  sodium 
sulphate,  calcium  sulphate  and  sodium  phosphate  will  be  formed.  Of 
these,  the  latter  is  more  readily  absorbed,  and  on  the  first  day  of  the 
experiment,  the  content  of  urine  in  ammonia,  free  acid,  and  total 
acidity  showed  marked  diminution,  whereas  there  was  an  increase  of 
phosphoric  acid.  Similar  results  were  previously  obtained  after 
ingestion  of  sodium  phosphate.  After  ingestion  of  magnesium  oxide, 
the  first  effect  was  that  due  to  alkalis  generally,  after  which  the  effect 
was  that  of  a  magnesium  salt.  S.  B.  S. 
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Elimination  of  Amino-nitrogen  from  the  Depancreatised 
Dog.  Henri  Labb6  and  L.  Violle  {Compt.  rend.,  1912,  154,  73 — 75. 
Compare  this  vol.,  ii,  69). — As  a  result  of  about  three  hundred 
experiments  on  normal  dogg  fed  on  lean  meat,  the  daily  urinary 
excretion  of  nitrogen  in  the  form  of  amino-acids  was  found  to  vary 
from  0'053  to  0*065  gram.  In  the  case  of  a  dog  from  which  the 
pancreas  had  been  almost  completely  removed,  the  daily  elimination 
corresponded  with  four  to  seven  times  this  amount.  The  ratio  of  amino- 
acid  nitrogen  and  total  nitrogen,  moreover,  was  about  four  times 
greater  with  the  depancreatised  animal  than  in  the  normal  dog. 
These  results  are  of  clinical  interest  in  connexion  with  pancreatic 
disease.  W.  O.  W. 

Metabolism  in  an  Experimental  Fever  with  Special  Reference 
to  Creatinine  Elimination.  Yictor  C.  Myers  and  U.  0.  Volovic 
(^Proc.  Amer.  physiol.  Soc,  1911,  xviii — xix ;  Ainer.  J.  Physiol.,  29), 
— Fever  was  produced  in  rabbits  by  inoculation  with  the  bacillus  of 
hog-cholera.  The  excretion  of  creatine  ran  parallel  to  body-tem- 
perature ;  so  also  did  total  nitrogen  and  urea.  Creatinine  elimination 
increased  by  30%,  reaching  its  climax  with  the  highest  temperature. 
Creatinine  excretion  followed  the  crisis.  The  increased  creatinine 
elimination  is  regarded  as  representing  endogenous  protein  meta- 
bolism, which  is  abnormally  intense,  owing  to  the  rise  in  temperature. 
The  presence  of  creatine  suggests  the  exhaustion  of  the  normal 
glycogen  store  of  energy,  and  perhaps  measures  the  amount  of 
abnormal  endogenous  protein  metabolism.  W.  D.  H. 

Cell  Stimulation  by  Prolonged  Ingestion  of  Alkaline  Salts. 
Frederick  P,  Wilson  {Bio-Chem.  J.,  1912,6, 162—170). — In  mice  fed 
on  food  mixed  with  sodium  hydrogen  carbonate  or  alkaline  sodium 
phosphate,  marked  wasting  occurred  ;  post  mortem,  the  testis  was 
found  to  be  the  only  organ  affected,  the  cells  showing  evidence  of 
great  stimulation.  In  female  mice,  there  was  no  corresponding  change 
in  the  ovaries.  In  rabbits,  wasting  also  occurred,  but  there  were  no 
changes  in  the  generative  organs.  W.  D.  H. 

Calcium  Resorption  and  Calcification,  Masahiko  Tanaka 
{Biochem.  Zeitsch.,  1912,  38,  285 — 293). — In  continuation  of  the  former 
work(Abstr.,  1911,ii,907)  the  author,from  histological  investigations  of 
animals,  after  injection  of  calcium  salts,  finds  that  the  calcifications  are 
of  the  character  of  metastasis,  that  is  to  say,  the  calcium  salts  were  either 
taken  up  by  the  blood  and  spread  about,  or  the  dissolved  calcium  salts 
were  resorbed  and  a  secondary  decomposition  then  took  place,  either  in 
the  immediate  neighbourhood  of  the  injection  area,  or  at  greater  distances 
from  it.  In  the  latter  case,  the  striated  muscular  tissue  showed  a 
special  disposition  for  the  formation  of  calcium  deposits.  In  the 
kidneys,  the  calcifications  had  the  appearance  of  secretion  deposits. 
The  chemical  nature  of  the  salts  had  no  effect  on  the  character  of  the 
calcifications,  and  the  inflammation  and  formation  of  the  giant  cells 
surrounding  calcifications  appeared  to  be  ordinary  inflammatory 
reactions,  S.  B.  S. 

VOL.  cii.  ii.  19 
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The  Relation  of  Calcium  to  the  Cardio-Inhibitory  Function 
of  the  Vagus.  H.  H.  Hagan  and  J.  K.  Obmond  {Proc.  Amer. 
physiol.  Soc,  1911,  xi ;  Avier.  J.  Fhysiol.,  29). — In  frogs  and  turtles, 
the  presence  of  calcium  in  the  perfusion  fluid  is  essential  for  the 
production  of  vagus  inhibition  of  the  heart.  If  the  amount  of 
calcium  in  the  polution  of  sodium  chloride  is  too  small  for  the  purpose, 
vagus  action  is  restored  by  the  addition  of  a  small  amount  of  potassium 
chloride.  W.  D.  H. 

Pharmacological  Action  of  Vanadium.  D.  E.  Jackson  {Proc. 
Amer.  physiol.  8oc.,  1911,  xxiii — xxiv ;  Avier.  J.  Physiol.^  29). — ■ 
Vanadium  produces  gastro-intestinal  irritation,  increased  intestinal 
peristalsis,  and  a  rise  of  blood-pressure,  more  lasting  but  less  pronounced, 
than  that  caused  by  adrenaline.  Constriction  of  the  arterioles  is 
present  in  kidney,  intestine,  and  spleen,  but  not  in  the  leg.  This 
action  is  peripheral,  not  central.  W.  D.  H. 

Physiology  of  Allyl  Compounds.  E.  Wage  Carliee  {Bio-Chem, 
J.,  1912,6,  182 — 199). — The  effects  of  allyl  compounds  on  respiration, 
blood  pressure,  and  heart  are  illustrated  by  numerous  graphic  records. 
The  toxic  action  is  very  great,  and  is  due  to  the  allyl  in  the  compounds, 
but  is  increased  in  some  cases,  and  lessened  in  others,  by  the  substances 
with  which  it  is  combined.  W.  D.  H. 

Carbamido-acid  Formation.  Walter  Weiland  (Biochem. 
Zeitsch.,  1912,  38,  385 — 392). — When  leucine  and  other  amino-acids 
are  treated  with  carbamide,  they  readily  form  carbamido-acids.  If 
leucine  is  added  to  urine  and  the  solution  boiled,  carbamido-leucine  is 
formed.  A  certain  amount  of  the  carbamido-acid  is  also  formed  when 
the  solution  is  evaporated  at  a  temperature  not  exceeding  42 — 45°. 
The  author  suggests  that  certain  amino-acids  can  be  identified  by 
the  preparation  of  these  derivatives,  which  are  in  some  cases  more 
readily  prepared  than  the  naphthalenesulphonyl  compounds. 

S.  B.  S. 

The  Synthetic  Formation  of  Amino  acids  in  the  Liver.  II. 
GusTAV  Embden  and  Ernst  Schmitz  {Biochem.  Zeitsch.,  1912,  38, 
393 — 406). — By  perfusing  the  ammonium  salts  of  a-keto-acids  through 
the  liver,  the  corresponding  a-amino-acids  are  formed.  By  the  per- 
fusion of  the  ammonium  salt  of  pyruvic  acid,  alanine  was  obtained, 
whilst  the  ammonium  salt  of  phenylpyruvic  acid  yielded  phenyl- 
alanine, that  of  js-hydroxyphenylpyruvic  acid,  tyrosine,  and  that  of 
a-hydroxytsohexoic  acid  and  the  corx-esponding  keto-acid,  leucine. 
Tyrosine  and  alanine  were  isolated  in  the  form  of  the  naphthalyl- 
sulphonyl  derivative,  and  leucine  and  phenylalanine  in  the  form  of 
the  corresponding  carbamido-acids  (see  preceding  abstract).  The 
surviving  livers  of  dogs  and  dog's  blood  were  employed  in  the 
experiments,  the  perfusion  apparatus  already  described  being  used, 
and  the  perfusion  lasted  generally  ninety  minutes.  Full  details  as  to 
the  methods  of  preparation  of  the  substances  perfused  and  the 
methods  of  isolating  the  products  formed  are  given  by  the  authors 
The  amino-acids  were  obtained  in  optically  active  forms.        S.  B.  S. 
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The  Synthetic  Formation  of  Amino-acids  in  the  Liver. 
III.  The  Formation  in  the  Liver  of  Amino-acids  not 
Obtainable  by  Protein  Hydrolysis.  Kura  Kondo  (Biochem. 
Zeitsch.,  1912,  38,  407 — 413). — In  addition  to  amino-acids  which  are 
obtained  by  the  hydrolysis  of  proteins  of  the  body,  other  amino-acids 
can  be  synthetically  formed  in  the  liver  by  the  perfusion  of  the 
corresponding  a-keto- acids.  The  author  has  succeeded  in  this  way  in 
obtaining  a-amino-n-butyric  and  a-amino-w-hexoic  acid  by  the  perfusion 
of  the  ammonium  salts  of  a-ketobutyric  and  a-ketohexoic  acids.  For 
the  preparation  of  the  latter  substance  the  method  of  Bouveault  and 
Locquin  was  used.  The  butyric  acid  derivative  was  isolated  in  the 
form  of  the  naphthalenesulphonyl  compound,  and  the  hexoic  acid 
derivative  in  the  form  of  the  carbamido-compound.  Both  the 
synthetic  acids  were  optically  active.  The  technique  employed  was 
the  same  as  that  described  in  the  preceding  papers.  S.  B.  S. 

The  Synthetic  Formation  of  Amino-acids  in  the  Liver. 
IV.  The  Formation  of  Alanine  from  Glycogen.  Hanni  Fellner 
(Biochem.  Zeitsch.,  1912,  38,  414 — 420).— As  it  is  known  that  the 
a-hydroxy-acids  and  the  corresponding  keto-acids  give  rise  to  amino- 
acids  by  perfusion  of  the  ammonium  salts  through  the  liver,  it  was 
also  conceivable  that  amino-acids  could  be  formed  directly  from 
carbohydrates,  which  on  perfusion  through  the  liver  by  themselves 
give  rise  to  a-hydroxy-acids  (lactic  acid)  if  ammonium  salts  were  at  the 
same  time  present.  The  author  hap,  in  fact,  succeeded  in  obtaining 
alanine  by  perfusing  livers  containing  abnormally  large  amounts  of 
glycogen,  the  amino-acid  being  formed,  if  at  all,  only  in  very  small 
quantity  when  a  glycogen-poor  liver  is  perfused.  S.  B.  S. 

The  Behaviour  of  (^-a-Glucoheptonic  Acid  in  the  Organism 
of  the  Rabbit,  Dog,  and  Man.  Kohshi  Ohta  [Biochem.  Zeitsch., 
1912,  38,  421 — 433). — The  investigations  with  this  acid  were  under- 
taken in  view  of  the  fact  that  its  lactone  is  a  sweet  substance,  which 
has  been  employed  instead  of  sugar  in  the  case  of  diabetes.  The  acid 
on  treatment  with  dilute  hydrochloric  acid  is  readily  converted  into 
its  optically  active  lactone,  and  by  determining  the  polarisation  of 
urine  after  this  treatment,  the  amount  excreted  could  be  readily 
ascertained.  The  acid  was  also  in  certain  cases  directly  isolated.  In 
the  various  experiments  on  man,  12-3%  up  to  50%  of  the  acid  was 
excreted  unchanged ;  in  the  case  of  dogs,  up  to  70%  was  burnt  up  in 
the  body,  although  there  were  considerable  individual  differences.  In 
the  case  of  rabbits,  there  were  also  considerable  individual  variations, 
but  more  than  80%  was  utilised  in  the  organism.  S.  B.  S. 

The  Physiological  Action  of  the  Four  Isomeric  Piperonyl- 
acrylbutylamides.  Hermann  Thoms  and  F.  Thumen  {Biochem. 
Zeitsch.,  1912,  38,  492— 496).— Thewobutyl  derivative  has  been  shown 
by  the  authors  to  exist  in  the  root-bark  of  Fagara  xanthoxyloides 
(this  vol.,  i,  115).  It  has  also  been  obtained  synthetically.  In 
addition  the  authors  have  also  prepared  the  corresponding  normal, 
secondary,    and    tertiary    butjdamides,    and    have    submitted    these 
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substances  to  physiological  investigation  by  Robert  and  Rest,  a 
summary  of  whose  report  is  communicated.  All  substances  act  in 
a  similar  way,  exerting  a  narcotic  action.  S.  B.  S. 

Antagonism  between  Salts  and  Anaesthetics.  I.  The 
Conditions  of  the  Anti  stimulating  Action  of  Anaesthetics 
and  of  their  Protective  or  Antitoxic  Action.  Ralph  S.  Lillie 
{Amer.  J.  Physiol.,  1912,  29,  372 — 397). — Isotonic  solutions  of  sodium 
chloride  cause  in  Arenicola  larvae  strong  muscular  contractions  and  a 
loss  of  pigment ;  anaesthetic  concentrations  of  ether,  chloroform, 
alcohol,  and  chloretone  prevent  both  ;  that  is,  they  prevent  stimulation 
and  increase  of  permeability.  This  protective  or  antitoxic  action 
resembles  that  of  calcium  or  magnesium  chloride.  Chloral  hydrate, 
urethane,  benzene,  xylene,  and  toluene  act  in  the  same  direction,  but 
less  powerfully  and  more  gradually.  W.  D.  H. 

The  Metabolic  Influence  of  Ether  Anaesthesia.  E.  L.  Ross 
and  Philip  B.  Hawk  {Proc.  Amer.  physioL  Soc,  1911,  xvii — xviii  ; 
Amer.  J.  Physiol.,  29). — Ordinary  and  "  dehydrated  "  ether  both  pro- 
duce in  dogs,  after  two  hours'  inhalation,  a  glycosuric  condition  if  the 
carbohydrate  of  the  diet  is  entirely  replaced  by  meat  j  but  when  the 
diet  contains  3'3  to  4*1  grams  of  carbohydrate  per  kilo,  of  body-weight 
this  does  not  occur.  W.  D.  H. 

Narcotics  and  Local  Anaesthetics.  III.  The  Stability  of 
the  Bases  of  Local  Anaesthetics  in  Solution.  Oskab  Gros 
(Arch,  ex f.  Pat/i.  Pharm.,  1912,  67,  126— 131).— Cocaine  is  rapidly 
decomposed  in  solution,  and  so  if  kept  will  produce  a  smaller  effect  on 
nerve  than  the  hydrochloride ;  this  will  probably  explain  how  Symes  and 
Veley  (Abstr.,  1911,  ii,  508)  obtained  results  which  differ  from  the 
author's.     Alypin  and  novocaine  are  more  stable  in  the  free  state. 

W.  D.  H. 

Narcotics  and  Local  Anaesthetics.  IV.  The  Action  of 
Novocaine  Salts,  Oskar  Gros  (Arch.  exp.  Path.  Pharm.,  1912,  67, 
132 — 136). — Experiments  on  the  frog's  sciatic  nerve  show  that  the 
salts  of  novocaine  act  more  powerfully  as  anaesthetics  the  more  they 
are  hydrolysed  in  solution,  that  is,  the  more  base  is  liberated. 
Arranged  in  order  of  activity  the  salts  investigated  were  borate, 
hydrogen  carbonate,  secondary  phosphate,  acetate,  and  chloride, 

W.  D.  H. 

The  Action  of  Protracted  Cocaine  Administration  in 
Animals.  Julius  Grode  (Arch.  exp.  Path.  Pharm.,  1912,  67, 
172 — 190), — Although  there  is  evidence  that  in  man,  habituation  to 
the  use  of  cocaine  occurs,  the  present  experiments  on  dogs,  cats,  and 
guinea  pigs  show  that  in  these  animals  there  is  not  only  no  habit- 
uation, but  there  is  an  increase  in  their  sensitiveness  towards 
the  drug.  W.  D.  H. 

The  Influence  of  Various  Alkaloids  on  the  Capacity  of 
the  Liver  for  the  Formation  of  Urea  in  vitro.  Giovanni 
Battista  Zanda  (Chem.  Zentr.,  1912,  i,  156  ;  from  Arch.  Farm,  sperim., 
1911,    12,    418— 423).— The   amount   of   urea   formed   by   the  liver 
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in  vitro  is  increased  by  cocaine  when  present  in  the  fluid  to  the  extent 
of  O'l — 0*25%  ;  quantities  of  0-5%  have  no  influence,  whereas  1 — 2%  has 
an  inhibitory  action.  Morphine  (even  in  doses  of  0*1%),  quinine, 
quinidine,  and  strychnine  exert  an  inhibitory  influence.  S.  B.  S. 

Action  of  Adrenaline  on  Blood-vessels.  S.  Ogawa  (Arch.  exp. 
Path.  Pharm.,  1912,  67,  89 — 110). — Experiments  on  the  frog  and  on 
isolated  organs  (kidney,  intestine,  skin,  and  muscle)  show  that  the 
typical  action  of  adrenaline  is  constriction  of  blood-vessels,  but  in  very 
low  concentrations  the  effect  may  be  dilatation,  or  dilatation  may 
follow  the  primary  constriction  ;  this  is  probably  due  to  an  action  on 
the  vaso-dilator  nerves.  The  action  of  cZ-adrenalineis  weaker  than  that 
of  ^-adrenaline.  W.  D.  H. 

Glycosuria  Produced  by  Subcutaneous  and  Intramuscular 
Injections  of  Adrenaline.  I.  S.  Kleiner  and  Samuel  J.  Meltzer 
(ProG.  Amer.  physiol.  Soc,  1911,  xxvi — xxvii ;  Amer.  J.  Physiol., 
29). — Intravenous  injections  of  adrenaline  is  the  least  favourable 
method  of  producing  glycosuria.  The  view  that  any  method  which 
favours  rapid  absorption  of  this  substance  into  the  blood  is  unfavour- 
able to  the  production  of  glycosuria  is  supported  by  experiments 
which  show  that  intra-muscular  injections  (rapid  absorption)  in 
rabbits  produce  less  glycosuria  than  subcutaneous  injections  (slow 
absorption).  W.  D.  H. 

The  Toxic  Eflfect  of  Oxalates  and  the  Physiological  Action 
of  Calcium.  Oscar  Loew  {Biochem.  Zeitsch.,  1912,  38,  226—243). — 
Neutral  potassium  oxalate  is  poisonous  to  the  lowest  animal  organisms, 
and  also  to  plants,  with  the  exception  of  the  very  low  species  of  algae 
and  moulds,  which  have  no  physiological  needs  for  calcium.  There 
appears,  therefore,  to  be  a  relationship  between  the  toxicity  of  oxalates 
and  the  physiological  function  of  the  calcium.  Observations  show 
that  the  toxic  action  takes  place  in  the  nucleus  and  chloroplasts,  from 
which  the  conclusion  is  drawn  that  a  combination  with  the  calcium 
takes  place  in  these  parts.  Physiological  facts  indicate  that  this 
combination  also  takes  place  in  the  cell  nucleus  of  animal  organisms. 

S.  B.  S. 

Toxicity  of  Arsenic  Compounds  Employed  in  Thera- 
peutics. Antoine  Mouneyrat  {Compt.  rend.,  1912,  154,  284 — 286. 
Compare  Abstr.,  1903,  ii,  444). — Experiments  on  rabbits  with  in- 
jections of  salts  of  diaminodihydroxyarsenobenzene  and  its  dichloro- 
and  di-iodo-derivatives  show  that  other  conditions  being  the  same,  the 
danger  of  a  fatal  result  increases  as  the  interval  between  successive 
injections  is  diminished.  After  death,  arsenic  is  found  in  the  liver 
and  muscles,  but  is  specially  localised  in  the  nervous  centres. 

W.  O.  W. 

Grayanotoxin,  the  Poisonous  Constituent  of  Leucothoe 
Grayana  Max.  0.  Kubo  (Arch.  exp.  Path.  Pharm.,  1912,  67, 
111 — 117). — Grayanotoxin    was    separated    from  the    leaves   of    the 
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ericaceous  Japanese  plant  named  above.  It  is  neither  a  glucoside  nor 
an  alkaloid.  It  crystallises  in  colourless  needles,  melts  at  222 — 223°, 
and  has  the  empirical  formula  Cj,Hj^Og. 

It  causes  fibrillary  twitchings  in  frog's  voluntary  muscles,  and 
finally  paralyses  motor  nerve-endings.  It  acts  on  the  frog's  heart 
like  aconitine.  It  ns  easily  absorbed  in  the  rabbit,  and  in  the  dog 
causes  vomiting,  however  administered.  It  causes  motor  paralysis,  and 
kills  by  stopping  the  respiration.  W.  D.  H. 

Cynanchotoxin,  the  Poisonous  Constituent  of  Cynanchum 
caudatum  Maxim.,  and  Phytolaccotoxin.  K.  Iwakawa  {Arch. 
exp.  Path.  Pharm.,  1912,  67,  118 — 125). — Cynanchotoxin  is  prepared 
from  the  root  of  the  plant,  and  is  used  therapeutically  in  Japan. 
It  belongs  to  the  picrotoxin  group.  It  produces  convulsions,  and  slow- 
ing and  finally  stoppage  of  the  heart,  acting  on  centres  in  the  central 
nervous  system.  Experiments  on  frogs  and  warm-blooded  animals 
are  described,  and  details  given  of  the  lethal  doses. 

Phytolaccotoxin,  previously-described  as  the  active  constituent  of 
Phytolacca  acinosa,  is  the  same  substance.  Doubt,  however,  has  been 
thrown  on  its  presence  in  P.  acinosa,  and  there  is  some  reason  to  think 
that  the  plant  from  which  it  was  obtained  was  in  reality  C.  caudatum. 

W.  D.  H. 
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The  Bacterial  Production  of  Acetylmethylcarbinol  and 
)3y-Butylene  Glycol  from  Various  Substances.  Arthur  Harden 
and  Dorothy  Norris  {Proc.  Roy.  Soc,  1912,  B,  84,  492—499).— 
Both  acetylmethylcarbinol  and  ^y-butylene  glycol  are  produced  by 
B.  lactia  aerogenes  and  JB.  cloacae  when  these  organisms  are  grown 
in  a  peptone  solution  containing  either  dextrose,  laevulose,  mannose, 
galactose,  arabinose,  t'sodulcitol,  mannitol,  or  adonitol. 

B.  lactis  aerogenes  under  similar  conditions  produces  /3y-butylene 
glycol,  but  no  acetylmethylcarbinol,  from  glycerol,  ethylene  glycol,  and 
acetaldebyde.  In  all  these  cases  a  carbon  synthesis  is  involved, 
analogous  to  the  production  of  butyric  acid  from  glycerol  and  lactic 
acid.  Neither  substance  was  produced  from  citric  and  malic  acids, 
dihydroxyacetone,  or  peptone  water.  W.  J.  Y. 

The  Chemical  Action  of  Bacillus  cloacae  (Jordan)  on 
Dextrose  and  Mannitol.  James  Thompson  {Proc.  Roy.  Soc,  1912, 
B,  84,  500 — 504). — When  B.  cloacae  is  grown  in  peptone  water  con- 
taining dextrose  or  mannitol,  the  same  products  are  obtained  as  were 
found  by  Harden  and  Walpole  {Proc.  Roy.  Soc,  1906,  B,  77,  399)  in 
the  case  of  B.  lactis  aerogenes  under  similar  conditions,  namely,  acetic 
lactic,  succinic  and  formic  acids,  ethyl  alcohol,  carbon  dioxide, 
hydrogen,  ^y-butylene  glycol,  and  acetylmethylcarbinol. 
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The  relative  proportions  of  the  products  of  fermentation  with  both 
substances  differed  considerable  from  those  obtained  with  B.  coli 
communis  and  in  a  less  degree  from  those  obtained  from  B.  laclia 
aerogenea.  W.  J.  Y. 

The  Qelatinase  of  Bacillus  prodigiosus.  Feanz  von  Groer 
(Biochem.  Zeitsch.,  1912,  38,  252 — 284). — The  most  active  gelatinase 
preparations  are  obtained  from  bouillon  cultures  of  the  organism, 
which  are  freed  from  the  bacteria  by  centrif ugalisation.  The  gelatinase 
is  very  sensitive  towards  sodium  fluoride  and  acids,  and  is  very, 
although  not  completely,  resistant  to  high  temperatures.  Gelatin 
protects  the  enzyme  against  fluoride  action  and  the  deleterious  action 
of  heat.  The  reaction  rate  with  not  too  small  quantities  of  ferment 
and  5%  gelatin  solution  is  a  constant.  By  increasing  the  temperature 
10°,  the  reaction  rate  is  increased  comparatively  little.  The  enzyme 
action  was  measured  by  determining  the  changes  in  the  viscosities  of 
the  mixtures.  S.  B.  S. 

The  Action  of  Some  Benzene  Derivatives  on  the  Development 
of  Penicillium  Glaucum.  Jacob  Boeseken  and  H.  Waterman 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  608 — 622.  Compare 
this  vol.,  ii,  306). — The  authors  have  examined  the  influence  of  a 
considerable  number  of  benzene  derivatives  on  the  development  of 
Penicillium  glaucum,  and  have,  in  many  cases,  determined  the  division 
factor  of  these  substances  between  olive  oil  and  water.  In  all  cases 
they  have  noticed  a  distinct  parallelism  between  the  retarding  action 
and  the  value  of  the  division  factor.  H.  W. 

Influence  of  Light  on  the  Fermentation  of  Grape  Juice. 
W.  LuBiMENKO  and  A.  Froloff-Bagreief  {Compt.  rend.,  1912,  154, 
226 — 229). — Experiments  on  a  culture  of  natural  grape  yeast  are 
described,  showing  that  the  energy  of  fermentation  in  grape  juice  is 
greater  in  darkness  than  in  light.  The  amount  of  alcohol,  glycerol, 
and  carbon  dioxide  formed  is  greater  in  obscurity,  and  the  proportion 
of  volatile  acids  is  smaller.  The  amount  of  esters  formed  seems  to 
be  independent  of  the  illumination.  W.  O.  W.  , 

Formation  of  Glycogen  in  Yeast  Cells.  Diana  Bruschi  (Atti 
E.  Accad.  Lincei,  1912,  [v],  21,  i,  54 — 60). — The  paper  records  experi- 
ments designed  to  elucidate  the  mechanism  of  the  production  of 
glycogen  in  yeast  cells.  Narcotics,  like  ether  and  chloroform,  stop 
the  production  of  glycogen  only  when  added  in  sufficient  quantity  to 
prevent  fermentation.  Thymol  and  formaldehyde  stop  the  formation 
of  glycogen  when  they  arrest  fermentation,  but  smaller  quantities 
have  no  effect  on  either  process.  Potassium  hydrogen  sulphite  in 
small  amount  increases  both  fermentation  and  the  production  of 
glycogen,  whilst  with  a  larger  quantity  the  fermentation  is  increased, 
but  the  production  of  glycogen  is  diminished.  The  addition  of  ethyl 
alcohol  to  a  yeast  in  full  growth  causes  an  immediate  production  of 
glycogen,  but  when  enough  has  been  added  to  stop  the  fermentation, 
the  production  of  glycogen  soon  ceases  also,  so  that  the  alcohol  seems 
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to  act  merely  as  a  nutrient  or  stimulant.  Plasmolysis  of  the  cells 
frequently  stops  the  production  of  glycogen,  but  it  recommences  when 
they  return  to  their  normal  state.  When  the  acidity  of  a  culture  is 
neutralised,  the  formation  of  glycogen  increases. 

It  was  eventually  found  possible  to  separate  to  some  extent  the 
fermentative  activity  from  the  process  leading  to  the  production  of 
glycogen.  When  cultures  in  full  fermentation  are  neutralised  and 
treated  with  enough  alcohol  greatly  to  diminish  fermentation,  no 
glycogen  is  formed  ;  if  after  fermentation  has  ceased  the  liquid  is 
replaced  with  fresh  medium  to  which  ether  has  been  added,  it  does  not 
recommence,  and  the  cells  do  not  multiply,  but  they  remain  alive,  and 
after  three  days  granules  of  glycogen  appear  in  them.  In  another 
case  the  liquid  was  removed  from  a  culture  in  which  glycogen  had 
formed  and  redissolved,  and  was  replaced  by  the  liquid  from  another 
culture  in  which  an  abundant  formation  of  glycogen  had  been  caused 
by  the  addition  of  alcohol  and  an  excess  of  sucrose ;  ether  was 
also  added,  and  glycogen  gradually  appeared,  although  fermentation  and 
multiplication  did  not  recommence.  Further  experiments  showed  that, 
in  order  to  observe  the  production  of  glycogen  in  this  manner  in  the 
absence  of  fermentation,  it  is  necessary  to  choose  cells  at  a  particular 
stage  in  their  growth. 

The  results  indicate  that  the  glycogen  is  formed  from  some  inter- 
mediate product  in  the  fermentation,  so  that  its  production  is  due  to 
a  secondary  process  which  is  a  partial  reversal  of  one  of  the  processes 
in  the  chain  of  reactions  which  constitute  the  fermentation. 

R.  V.  S. 

Action  of  Dissolved  Substances  on  the  Auto-fermentation 
of  Yeast.  Arthur  Harden  and  Sydney  G.  Paine  {Proc.  Roy.  Soc, 
1912,  £,  84,  448 — 459).— The  rate  of  auto-fermentation  of  pressed 
yeast  is  largely  increased  by  the  addition  of  a  number  of  soluble 
substances,  such  as  salts,  alcohol,  etc.  As  this  rate  is  controlled  by  the 
rate  at  which  sugar  is  formed  from  the  glycogen  of  the  cell  by  the 
enzyme  glycogenase,  an  increase  in  rate  of  auto-fermentation  indicates 
a  greater  activity  of  this  enzyme. 

It  is  found  that  only  those  substances  which  plasmolyse  the  yeast 
cell  cause  increase  in  the  rate  of  auto-fermentation.  Substances  like 
urea,  which  even  in  concentrated  solution  do  not  produce  plasmolysis, 
have  no  accelerating  effect. 

This  effect  is  probably  a  direct  result  of  the  concentration  of  the 
cell  contents  due  to  plasmolysis,  since  a  similar  acceleration  is  obtained 
with  yeast  which  has  been  partly  dried  in  a  vacuum  or  in  a  current 
of  dry  air.  A  similar  acceleration  is  produced  by  toluene,  but  in  this 
case  other  factors,  such  as  disorganisation  of  the  cell,  or  a  hormone 
action,  may  be  concerned.  W.  J.  Y. 

The  Fermentation  of  the  Different  Tartaric  Acids.  Laszl6 
Karczag  {Biochem.  Zeitsch.,  1912,  38,  516 — 518). — c?-Tartaric  acid 
on  fermentation  with  yeast  yields  more  carbon  dioxide,  especially 
in  the  earlier  stages,  than  the  ?-acid,  the  c^^acid  being  in  this  respect 
intermediate  between  the  two.     The  m««o-acid  and  the  inactive  acid 
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act  in  a  similar  way  to  the  c^-acid.     Hefanol  scarcely  attacks  the  free 
acid,  but  acts  on  the  potassium  salts,  especially  that  of  the  (/-acid. 

S.  B.  S. 

Copper  Fungicides.  Spencer  U.  Pickering  {J.  Agric.  Sci.,  1912, 
4,  273—281.  Compare  ifitU,  3, 171 ;  Trans.,  1909,  1411 ;  Gimingham, 
this  vol.,  ii,  75). — From  the  results  of  investigations  of  the  products 
of  the  action  of  lime  on  copper  sulphate,  the  conclusion  was  drawn 
that  the  fungicidal  action  of  such  products  depends  on  the  amount  of 
copper  rendered  soluble  by  atmospheric  carbon  dioxide.  When  lime 
is  deficient,  a  lower  basic  sulphate  is  obtained,  from  which  larger 
amounts  of  copper  are  rendered  soluble  by  carbon  dioxide  than  is  the 
case  with  the  highly  basic  sulphates  in  Bordeaux  mixture.  The 
compound  ^lOCuOjSOg,  obtained  by  adding  lime  water,  just  short  of 
alkalinity,  which,  theoretically,  should  be  rendered  soluble  to  the 
extent  of  10%  of  the  copper  by  carbon  dioxide,  is  found  in  practice, 
owing  to  the  presence  of  calcium  sulphate,  to  furnish  a  far  larger 
proportion  of  soluble  copper. 

Although  the  copper  present  in  Woburn  Bordeaux  paste  (10CuO,SO3) 
is  only  soluble  to  the  extent  of  0'5  per  million,  it  was  found  that,  in 
ten  hours,  rods  of  bright  iron  immersed  in  a  liquid  containing  the 
basic  sulphate,  through  which  a  current  of  air  was  passed,  removed 
10'9%  of  the  copper,  and  that  this  rate  of  action  could  be  nearly 
maintained  by  using  fresh  iron  rods.  When  ordinary  Bordeaux 
mixture  was  employed,  the  iron  remained  perfectly  bright  until  the 
whole  of  the  lime  was  converted  into  carbonate  by  the  carbon  dioxide 
of  the  air.  Addition  of  calcium  sulphate  to  Bordeaux  mixture 
increases  the  action  six-fold,  whilst  calcium  chloride  only  doubled  the 
action,  and  calcium  carbonate  had  no  effect  at  all. 

Whilst  an  atmosphere  of  carbon  dioxide  enormously  increases  the 
action  of  Woburn  Bordeaux,  the  action  is  retarded  by  small  amounts  ; 
by  removing  carbon  dioxide  from  the  air  its  action  is  increased  9%. 

The  results  obtained  by  Gimingham,  showing  that  ordinary  Bordeaux 
is  effective  in  absence  of  carbon  dioxide,  are  attributed  to  the 
fungicidal  action  of  the  free  lime  (compare  Freeman,  Abstr.,  1911, 
ii,  222).  N.  H.  J.  M. 

Comparison  of  Oxidation  Phenomena  in  Galls  and  the 
Normal  Homologous  Organs.  Marin  Molliard  {Compt.  rend., 
1912,  154,  68 — 70). — The  respiratory  coefficient  of  elm  galls  and  of 
the  normal  leaves  is  the  same  in  darkness,  whereas  in  light  the  galls 
fix  more  oxygen  than  the  leaves.  The  oxydases  of  the  parasitic 
growth  are  much  more  active  than  those  of  the  normal  leaves, 
although,  contrary  to  expectation,  the  leaves  contain  a  higher  propor- 
tion of  iron  and  manganese.  Analyses  show  wide  differences  in  the 
mineral  composition  of  the  two  organs,  the  galls  containing  about 
one-third  as  much  silica,  one-half  as  much  calcium  oxide,  3  5  times 
more  phosphorus,  and  four  times  as  much  potassium  and  sodium  as 
the  leaves. 

Similar  results  have  been  obtained  with  other  plant  galls. 

W.  0.  W. 
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Nitrate  and  Nitrite  Aseimilation.  New  Hypothesis  of  the 
Formation  of  the  Precursors  of  Proteins  in  Plants.  Oskar 
Baudisch  {Centr.  Bakt.  Par.,  1912,  ii,  32,  520—540,  Compare 
Abstr.,  1911,  ii,  523). — When  a  mixture  of  nitromethane  and  form- 
aldehyde is  subjected  to  the  action  of  mercury  light,  nitrous  oxide, 
hydrogen,  carbon  dioxide,  and  carbon  monoxide,  are  given  off,  whilst 
the  solution  yielded  crystals  of  wonitrobutylglycerol.  The  conclusion 
is  drawn  that  the  compound  CHjINO'OH,  aci-nitromethane,  is  first 
formed,  and  that  it  reacts  with  the  excess  of  formaldehyde  with 
production  of  nitrous  oxide  and  carbon  dioxide.  Formhydroxamic 
acid  is  also  produced  by  the  action  of  light  on  nitromethane  and 
formaldehyde. 

It  is  conceivable  that  in  plants  dihydroxyacetoneozime  may  be 
formed  from  wonitrobutylglycerol,  and  both  compounds  react  with 
potassium  nitrite  in  presence  of  light. 

Starting  with  wonitrobutylglycerol,  it  is  shown  how  the  production 
of  various  amino-acids,  citric  acid,  pentoses,  and  hexoses  may  be 
accounted  for. 

When  plants  are  supplied  with  ammonium  salts,  it  is  probable  that 
the  ammonia  is  first  oxidised  by  plant  oxydases,  or  is  converted  by 
the  oxidising  action  of  ultra-violet  rays,  in  presence  of  formaldehyde, 
into  aci-nitromethane.  N.  H.  J.  M. 

Assimilation  of  Nitrates  in  Plant  Cells.  Oscar  Loew  (Chem. 
Zeit.,  1912,  36,  57 — 58).— In  reference  to  Baudisch's  theory  of 
nitrate  assimilation  (preceding  abstract),  it  is  pointed  out  that  experi- 
ments with  barley  plants  supplied  with  nitrate  and  sugar  showed  that 
the  nitrates  disappeared  when  the  plants  were  kept  in  darkness,  whilst 
plants  which  had  no  sugar  showed  a  strong  nitrate  reaction  (Suzuki, 
Abstr.,  1899,  ii,  323).  The  conclusion  is  drawn  that  light  does  not 
directly  bring  about  the  reduction  of  nitrates,  but  only  indirectly,  the 
nitrates  being  reduced  by  the  action  of  the  living  protoplasm  in 
conjunction  with  carbohydrates  formed  in  the  leaves.      N.  H.  J.  M. 

The  Effects  of  Caffeine  on  the  Germination  and  Growth 
of  Seeds.  Fbed  Ransom  (Bio-G/iem.  J.,  1912,  6,  151—155).— 
Caffeine  in  1%  aqueous  solution  retards,  or  may  even  stop,  the 
germination  and  growth  of  seeds.  W.  D.  H. 

The  Action  of  Caffeine  on  the  Germination  and  Growth 
of  Seeds.  Fbed  Ransom  {Bio-Chem.  J.,  1912,  6,  156— 161).— Caffeine 
when  added  in  the  proportion  of  from  1%  to  0*01%  to  water,  in  which 
seeds  are  then  sown,  retards  germination  and  growth.  In  the  former 
concentration  germination  may  be  completely  inhibited.  No  evidence 
that  caffeine  acts  as  a  stimulant  to  plant  life  was  discovered. 

W.  D.  H. 

Grape  Stones.  Giulio  Paris  {Chem.  Zm.tr.,  1912,  i,  40;  from 
Staz.  sperim.  agrar.  ital.,  1911,  44,  669 — 727). — The  residue  of 
freshly  pressed  grapes  consists  of  25 — 30%  stalks,  50 — 60%  skins  and 
fibres,  and  15 — 20%  stones.     The  stones,  after  being  dried  at  100°, 
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consist  of  12%  proteins,  22%  fat,  0-12%  phytosterol,  0-12%  lecithin, 
0-72%  phytin,  4-95%  tannin,  3-16%  sugar,  9-66%  starch,  9-66%  hemi- 
celluloses,  25-63%  lignin,  etc.,  10-77%  cellulose,  and  3-00%  ash.  The 
proteins  yielded  11*63%  arginine,  1*18%  histidine,  and  0  26%  lysine. 

Grape  seed  oil  has  D^^  0'9502,  acid  number  16'8,  esterification 
number  179 '8,  iodine  number  96 "0,  and  acetyl  number  143*1.  It 
contains  8"9%  glycerol,  13%  of  solid  and  80%  of  liquid  fatty  acids, 
and  0-5713%  of  phytosterol,  m.  p.  132—133°,  [0^0^-32-8°  (acetyl 
derivative,  m.  p.  120 — 121°).  Erucic,  linoleic,  oleic,  stearic,  and 
palmitic  acids  have  been  identified  among  the  fatty  acids.  C.  S. 

Is  Humus  a  Direct  Source  of  Carbon  for  the  Higher  Green 
Plants?  Mahin  Molliard  (Cornpt.  rend.,  1912,  154,  291 — 294).— 
Experiments  were  conducted  on  horse-radish  plants  grown  in 
vegetable  mould  in  order  to  compare  the  total  increase  in  the 
amount  of  carbon  of  the  plant  with  the  amount  directly  assimilated 
from  the  atmosphere  as  carbon  dioxide.  The  experiments  were  com- 
plicated by  the  fact  that,  even  after  heating  for  six  hours  at  120°,  the 
soil  was  still  capable  of  evolving  measurable  amounts  of  carbon 
dioxide.  The  results  seem  to  show  that  if  humus  is  directly  absorbed 
by  plants,  the  amount  assimilated  must  be  extremely  small. 

W.  O.  W. 

The  Condition  of  Chlorophyll  in  Plants  and  Colloidal 
Chlorophyll.  Amedeo  Herlitzka  {Biochem.  Zeitsch.,  1912,  38, 
321 — 329). — If  the  leaves  of  plants  are  mixed  with  kieselguhr  and 
sand,  and  then  submitted  to  pressure  in  the  Buchner  press,  most 
of  the  chlorophyll  will  remain  absorbed  on  the  solid  cake,  and  but 
little  will  appear  in  the  expressed  juice.  If,  however,  the  plant  is 
mixed  with  sand  alone  and  then  pressed,  the  chlorophyll  will  be 
found  in  the  expressed  juice.  In  this  juice  it  appears  to  be  in  the 
same  condition  as  it  exists  in  the  plant,  and  differs  from  that  obtained 
by  the  ordinary  extraction  methods.  It  is  in  the  condition  of  an 
electronegative  dispersoid,  and  this  fact  accounts  for  the  difference  in 
the  spectroscopic  and  other  characters  of  the  colloid  in  plants  to 
the  chlorophyll  preparations  obtained  by  the  ordinary  methods. 

S.  B.  S. 

Betaines  of  Plants.  II.  Ernst  Schulze  and  Geoeg  Trier 
{Zeitsch.  physiol.  Chem.,  1912,76,  258— 290).— The  supposition  (Abstr., 
1910,  ii,  743)  that  betaines  are  widely  distributed  in  plants  is  con- 
firmed. Betaine  is  present  in  the  seeds  of  Helianthus  annuits,  and  in 
the  leaves  and  stalk  of  H.  tuberosus.  The  tubers  of  Dahlia  variabilis 
and  Scorzonera  hispanica  contain  very  small  quantities  of  trigonelline. 
In  Cichorium  intybus  there  is  neither  betaine  nor  trigonelline. 

The  leaves  and  stalk  of  Stachys  tuberifera  contain  stachydrine; 
S.  sylvatica  contains  trigonelline  and  betonicine,  which  are  also  found 
in  Betonica  officinalis.  Salvia  pratensis  does  not  contain  betaine. 
Vicia  sativa  contains  betaine,  and  Pisum  sativum  contains  trigonelline. 

The  method  of  formation  of  betaines  in  plants  and  their  significance 
are  discussed  (compare  Stanek,  Abstr.,  1910,  ii,  336  j  1911,  ii,  1124). 
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They  are  regarded  as  waste  products  of  metabolism  like  the  alkaloids  ; 
the  evidence  is  against  their  being  made  use  of  during  the  life  of  the 
plant.  E.  F.  A. 

Role  of  Oxydases  in  the  Formation  of  Certain  Constituents 
of  Essential  Oils.  I.  Benjamin  T.  Brooks  (/.  Amer.  Chem.  Soc, 
1912,  34,  67— 74).— In  a  study  of  the  essential  oil  of  MicMia 
champaca  (Abstr.,  1911,  i,  1001),  the  presence  of  an  oxydase  was 
discovered  in  the  flowers,  and  it  was  suggested  that  the  formation  of 
aldehydes  and  ketones  in  essential  oils  is  largely  due  to  the  activity 
of  such  enzymes.  A  further  study  has  now  been  made  of  this 
question. 

Oxydases  have  been  detected  in  green  caraway  seeds  {Carwn  carvi) 
and  in  the  inflorescence  of  the  peppermint  {Mentha  pipeinta).  It  is 
probable  that  all  the  mints  contain  an  oxydase,  as  active  extracts 
were  prepared  from  the  flower  stalks  of  Mentha  viridis,  M.  crispa, 
M.  sylvestris,  and  M.  gentilis,  as  well  as  from  the  inflorescences  of 
Satureja  montana  and  Calamintha  officinalis.  Oxydases  are  also 
present  in  the  leaves  of  the  tansy  {l^anacetum  vulgare)  and  in  those  of 
Thuja  occidentalism  but  could  not  be  detected  in  rose  petals  or  in  the 
leaves  of  Arulropogon  schoenanthus. 

Peppermint  flowers  and  the  leaves  of  rue  {Ruta  graveolens)  contain 
a  catalase. 

The  development  of  the  characteristic  odour  of  valetian  roots  is  due 
to  the  action  of  a  lipase. 

The  presence  of  an  oxydase  probably  accounts  for  the  fact  that  the 
perfumes  of  many  flowers  rapidly  deteriorate  after  picking,  especially 
if  they  are  bruiseid.  E.  G. 

Phosphorus  and  Nitrogen  in  the  Alcoholic  Extract  of 
Leaves.  Josef  Seissl  {Zeitsch.  landw.  Vers.  Wesen.  Oesterr.,  1911, 
14,  886 — 893). — An  account  of  experiments  with  the  tabulated  results 
of  numerous  estimations  of  phosphorus  and  nitrogen  in  the  alcoholic 
extracts  of  leaves  picked  under  varying  conditions  of  growth  and  in 
various  stages  of  development  during  the  period  between  May  and 
November. 

In  some  cases  the  ratio  F^O^ :  N  increased  during  the  later  stages  of 
growth,  notably  in  AesciUus  hippocastanum,  where  this  ratio  increased 
from  about  1  :  4  to  1  : 8  ;  in  other  cases  there  was  a  decrease  during  the 
period  of  growth,  that  in  Qiterctts  robus  being  from  1  :  5'19  to  1  :  3*19. 

F.  M.  G.  M. 

The  Hsemagglutinating  and  Precipitating  Properties  of  the 
Bean,  Phaseolus  multiflorus.  Edward  C.  Schneider  {J.  Biol. 
Chem.,  1912,  11,  47 — 59). — The  proteose  prepared  from  scarlet  runner 
beans  is  an  active  agglutinating  agent.  Haemagglutinin  is  also 
adsorbed  in  small  amount  by  the  other  proteins  of  the  bean.  It  is  not 
a  product  of  autolysis.  As  the  seeding  develops,  it  gradually  dis- 
appears from  the  cotyledons  simultaneously  with  the  stored  food 
material.  Extracts  of  root,  stem,  and  leaves  of  the  plant  have  no 
agglutinating  properties.     The  clear  extract  of  the  beans  produces  a 
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flocculent  precipitate  when  added   to  rabbits'  serum  ;    this  is  chiefly 
associated  with  phaseolin,  a  globulin.  W.  D.  H. 

Allantoin,  a  Constituent  of  Comfrey  Rhizome  (Symphytum 
oflflcinale).  Authur  W.  Titherley  and  N.  G.  S.  Coppin  [Pharm. 
J.,  1912,  [iv],  34,  92 — 94). — An  aqueous  infusion  of  this  drug  has 
long  been  used  as  an  application  to  sores  and  ulcers,  and  recent 
clinical  observations  by  Macalister  {Brit.  Med.  Journ.,  1912,  1,  10) 
and  Bramwell  (loc.  cit.,  p.  12)  having  established  itsefliicacy,  the  authors 
undertook  its  investigation  in  order  to  isolate  the  active  constituent. 
Its  remedial  action  is  due  to  allantoin. 

An  aqueous  infusion  of  the  rhizome  contains  allantoin,  a  reducing 
sugar,  giving  a  phenylosazone,  m.  p.  205 — 208°,  gum,  and  dextrin-like 
carbohydrates,  but  no  starch,  glucosides,  or  alkaloids.  A  substance 
giving  a  green  coloration  with  ferric  chloride  and  one  yielding  an 
intensely  yellow  solution  with  alkalis  are  also  present.  Alcohol  extracts 
all  these  substances,  except  the  gum  and  carbohydrates,  and  in  addition 
a  small  amount  of  essential  oil,  some  I'esin  and  tannins,  resembling 
those  present  in  catechu,  and  a  small  quantity  of  an  organic  acid. 

The  allantoin  was  isolated  to  the  extent  of  from  0"55  to  0*79% 
by  extracting  the  rhizome  with  hot  95%  alcohol,  from  which  it 
separated  along  with  some  sugar  on  concentration,  and  was  purified  by 
washing  with  a  little  cold  water  and  recrystallisation  from  boiling 
water.  T.  A.  H. 

Lactarinic,  Lactaric,  and  Stearic  Acids  in  Fungi.  J. 
BouGAULT  and  Charles  Charaux  (/.  Pharm.  Chim.,  1912,  [vii],  5, 
65—71.  Compare  Abstr.,  1911,  i,  835,  949).— By  the  method 
described  already  {loc.  cit.)  the  following  minimum  percentages  of  free 
lactarinic  acid,  expressed  on  dry  material,  have  been  isolated  from  the 
species  named  :  Lactarius  uvidus,  2  9  j  L.  theiogalus,  2"3  ;  L.  lilacinus, 
2 '25  J  L.  subdulcis,  pale  variety,  2*15  ;  L.  plumbeus,  2*1  ;  L.  pyrogalus, 
1'80.  The  following  species  yield  free  stearic  acid  ;  the  figures,  where 
given,  are  minimum  percentages  expressed  on  dry  material.  L. 
azonites,  3"0 ;  L.  vellereus,  1*2;  L.  controversus,  1*1;  L.  deliciosus, 
0*9  ;  L.  piperatus,  L.  suhdulcis,  L.  torminosus,  Russula  delica,  0*5 
to  0*6  ;  R.  Queletii,  0  5  to  0*6.  In  both  cases  more  acid  must  be 
present  in  a  combined  condition.  The  latex  of  L.  piperatus  contains 
at  least  5%  of  stearic  acid,  or  25%  expressed  on  dry  material.  The 
lactaric  acid  described  by  Thorner  (Abstr.,  1880,  44),  Bissinger 
(Abstr.,  1884,  480),  and  Chodat  and  Chuit  (Abstr.,  1890,  80)  is 
identical  with  stearic  acid  (compare  Gerard,  Abstr.,  1891,  606). 
Phytosterols  have  been  found  in  some  of  the  species  of  fungi 
mentioned  above,  and  also  in  a  number  of  species  belonging  to 
other  genera   (compare  Goris  and  Mascre,   this   vol.,  ii,  79). 

T.  A.  H. 

Is  Iron  a  Catalyst  in  the  Oxidation  of  Phenols  by  the 
Peroxydase  of  Horse-radish  ?  H.  Colin  and  A.  Senechal  (Cotnpt. 
rend.,  1912,  154,  236—237.  Compare  Abstr.,  1911,  ii,  795—872).— 
The  catalytic  activity  of  horse-radish  juice  may  be  due  to  the  presence 
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of  salts  of  iron  with  organic  acids  analogous  to  the  artificial  peroxy- 
dasic  ferrocyanide  of  iron.  On  the  other  hand,  many  substances 
capable  of  undergoing  oxidation  in  presence  of  the  artificial  oxydase 
are  not  affected  by  the  natural  enzyme.  The  author  considers,  there- 
fore, that  the  active  agent  in  the  horse-radish  is  a  compound  of  the 
haemoglobin  type  containing  a  very  small  proportion  of  iron. 

W.  O.  W. 

Carbohydrates  of  the  Mangold  Leaf.  A.  V.  Campbell 
(J.  Agric.  Sci.,  1912,  4,  248 — 259). — Analyses  of  mangold  leaves 
collected  every  two  hours,  day  and  night,  on  Sept.  16 — 17,  indicated 
that  the  amounts  of  dextrose  and  Isevulose  with  other  reducing 
substances  do  not  vary  very  much  ;  the  percentage  is  fairly  constant 
during  the  night  and  somewhat  higher  in  the  day-time.  Sucrose 
varied  from  0*5  to  2*5%,  and  seems  to  be  produced  during  periods  of 
light ;  the  commencement  of  the  increase  coincided  with  the  time  of 
sun-rise ;  the  fluctuations  of  the  starch  resembled  those  of  the  sucrose, 
the  chief  difference  being  that,  whilst  the  sucrose  begins  to  decrease  in 
the  afternoon,  the  increase  of  starch  continued  until  11  p.m. 
Maltose  fluctuated  considerably,  in  the  reverse  sense  to  sucrose,  the 
increase  commencing  at  8  p.m.  and  continuing  until  the  first 
dawn. 

As  regards  the  effect  of  manures  on  the  amounts  of  sugars  in  the 
leaves,  it  is  shown  that  leaves  from  a  plot  which  received  no  potassium 
sulphate  contained  about  twice  as  much  dextrose  and  Itevulose 
(10-91 — 11-70%)  as  leaves  from  a  plot  which  had  potash  (5-53 — 575%), 
whilst  the  amounts  of  sucrose  and  maltose  were  much  higher  under 
the  influence  of  potassium  sulphate  than  on  the  plot  which  received  no 
potassium  salt.  The  leaves  on  the  latter  plot  are  always  attacked  by 
Uroinyces,  and  are  very  dark  to  coloured  and  unhealthy  (compare 
Massee,  Phil.  Trans.,  B,  197,  7). 

Old  leaves  were  found  to  contain  much  less  dextrose,  Isevulose, 
and  maltose  than  young  leaves  collected  at  the  same  time. 

N.  H.  J.  M. 

Bark,  Latex,  and  Seed  of  Nerium  Oleander.  A.  Leulier 
{J.  Pharm.  Chim.,  1912,  [vii],  6,  108 — 116.  Compare  J.  Pliarm. 
Chitn.,  1891,  [vii],  4,  157). — The  author  has  already  {loc.  cit.)  isolated 
from  the  bark  a  bitter,  highly  poisonous  glucoside  very  similar  to 
strophanthin,  which  he  now  proposes  to  call  ^-strophanthin.  This 
may  be  identical  with  Schmiedeberg's  ueriin,  isolated  from  the  leaves  of 
the  same  plant  (J.  Pharm.  Chim.,  1890,  [vi],  22,  356).  This  glucoside 
is  also  present  in  the  seeds,  which  also  contain  a  phytosterol, 
m.  p.  134 — 135°,  crystallising  in  colourless  needles. 

The  latex  of  the  plant  contains  a  second  glucoside,  m.  p.  179 — 180°, 
which  crystallises  from  boiling  water  in  long,  silky  needles,  and 
is  hydrolysed  by  dilute  sulphuric  acid,  forming  a  reducing  sugar  and  a 
colourless,  crystalline,  bitter  substance,  which  decomposes  at  230° 
(approx.).  This  second  glucoside  is  far  less  toxic  than  the  ^-strophan- 
thin obtained  from  the  bark  and  seeds  (compare  Dubigadoux  and 
Durieu,  Abstr.,  1899,  ii,  325).  T.  A.  H. 
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Proteins  of  Rice.  S.  Kajiuea  {Bio-Chem.  J.,  1912,  6, 171—181).— 
The  proteins  of  "  white  rice  "  as  used  for  dietary  purposes  in  Japan 
consist  to  a  very  small  extent  of  albumins  and  globulins  3  the  amount 
of  alcohol-soluble  protein  is  negligible.  The  main  protein,  oryzenin, 
belongs  to  the  glutelin  class  (proteins  soluble  in  dilute  alkali).  In  its 
nitrogen  partition  (Hausmann's  method)  it  differs  from  wheat 
glutenin  (the  only  other  glutelin  so  far  studied)  very  considerably. 

W.  D.  H. 

Hydrolysis  of  Vegetable  Oils  by  Emulsion  of  Ricinus 
communis.  David  Sommeryille  {Bio-Chem.  J.,  1912,6,  203 — 204). 
— Emulsion  of  castor  oil  beans  acts  on  castor  oil  and  cotton-seed  oil, 
hence  is  not  specific  in  its  action.  Addition  of  acetic  acid  or 
manganese  sulphate  produced  no  increase  in  the  amount  of  fatty  acid 
liberated.  The  active  enzyme  rapidly  loses  its  activity  when  mixed 
with  water,  alcohol,  or  acetone,  but  not  when  mixed  with  ether  or 
benzene.  The  bean  does  not  lose  its  lipolytic  power  by  heating  to 
100°  (dry  heat),  but  in  the  form  of  emulsion,  heating  to  60^  destroys 
the  enzyme.  No  separation  into  two  constituents  was  found,  similar 
to  that  described  for  pancreatic  lipase.  If  cotton  oil  and  castor  oil  are 
neutralised  and  freed  from  proteins,  no  hydrolysis  takes  place. 

W.  D.  H. 

Influence  of  Atmosphere  Oxygen  on  the  Work  of  Proteo- 
lytic Enzymes  in  Dead  Plants.  Wladimir  I.  Palladin  and 
Y.  A.  Kkaule  {Bull.  Acad.  Sci.  St.  Petersburg,  1912,  [vi],  83—93).— 
Experiments  on  the  extent  of  proteolytic  action  in  dead  mushrooms 
and  etiolated  bean-leaves  give  the  following  results. 

The  autolysis  of  protein  in  dead  plants  rich  in  respiratory  chromo- 
gens  is  considerably  retarded  by  the  oxygen  of  the  air,  the  amount  of 
this  retardation  increasing  with  the  porosity  of  the  tissues  of  the 
organ  investigated.  In  the  compact  pileus  of  the  mushroom,  absence 
of  oxygen  increases  the  degradation  of  the  protein  to  the  extent  of  15% ; 
whilst  in  the  porous  tissues  of  the  gills  of  the  mushroom,  and  in  thin 
etiolated  leaves  of  the  bean,  the  increases  are  34%  and  122%  respect 
ively.  This  relation  of  autolysis  to  atmospheric  oxygen  is,  however, 
only  indirect,  as  it  is  found  that  the  actions  of  the  enzymes  in  dead 
plants  are  not  co-ordinated.  *'  Enzymes  in  dead  cells  resemble 
soldiers  without  a  leader  ;  they  act  independently,  one  of  the  other, 
and  hence  without  understanding."  One  enzyme  may  destroy  another, 
either  directly  or  with  the  help  of  the  products  it  forms. 

In  the  investigation  of  the  work  of  any  enzyme  in  a  dead  animal  or 
vegetable  organ,  it  is  not  sufficient  to  create  conditions  favourable  to 
the  action  of  the  particular  enzyme ;  attention  must  be  paid  to  the 
injurious  influence  of  the  other  enzymes  present.  T.  H.  P. 

Chemistry  of  Cheddar  Cheese.  Maximilian  Niebenstein 
{J.  Agric.  Sci.,  1912,  4,  225—244.  Compare  Abstr.,  1911,  ii,  326).— 
From  Cheddar  cheese,  about  four  years  old,  the  following  amounts  of 
the  various  constituents  were  obtained  :  glycine,  0*4  ;  alanine,  0*31  ; 
valine,  017;    leucine,  012;   woleucine,  0-32;   tyrosine,   3-8;  lysine. 
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0*85 ;  aminobutyric  acid,'0'43,  and  aminovaleric  acid,  0*1 4%.  Glutamic 
acid  (about  0'7%),  phenylalanine,  serine,  and  tryptophan  were  also 
found,  whilst  arginine  was  not  detected,  and  the  presence  of  aspartic 
acid  was  doubtful. 

Glycine  has  not  been  so  far  definitely  proved  to  be  present  in 
caseinogeu  (compare  E.  Fischer,  Abstr.,  1901,  i,  780),  and  it  may  be 
derived  from  other  proteins,  such  as  lactalbumin,  lactoglobulin,  and 
opalescin,  which  also  occur  in  cheese. 

The  absence  of  arginine  may  be  due  to  its  being  produced  in  the 
early  stages  of  ripening,  and  to  its  subsequent  decomposition. 

The  free  aminovaleric  acid  previously  obtained  from  old  cheese 
{loc.  cit.)  is  probably  a  mixture  of  the  a-  and  8-acids,  the  former 
predominating.  N.  H.  J.  M. 

The  Aw^akening  of  the  Earth.  Achille  MOntz  and  Henri 
Gaudechon  {Compt.  rend.,  1912,  154,  163 — 168). — The  awakening  of 
the  soil  to  reproductive  activity  at  the  beginning  of  spring  appears  to 
coincide  with  a  considerable  increase  in  the  nitrifying  activity  of  the 
organisms  in  the  soil.  Direct  experiments  on  the  nitrifying  power  of 
soil  in  Paris  shows  the  existence  of  a  well-marked  maximum  occurring 
between  March  28th  and  April  25th.  This  is  especially  intense  in 
vegetable  mould,  and  is  followed  by  a  considerable  diminution  in 
activity,  after  which  a  second  rise  occurs,  but  to  a  much  smaller  extent 
than  that  represented  by  the  first  maximum.  W.  O.  W. 

Adsorption  Capacity  of  the  Soil.  Johannes  H.  Aberson 
{Zeitsch.  Chem.  Ind.  KoUoide,  1912,  10,  13— 22).— The  absorption  of 
ammonium  chloride  from  its  aqueous  solutions  by  various  samples 
of  soil  has  been  examined.  The  data  show  that  the  phenomenon 
is  not  due  to  chemical  action,  but  resembles  closely  the  adsorption 
of  substances  from  solution  by  charcoal,  wool,  and  silk.  If  chlorides 
of  calcium,  magnesium,  or  potassium  are  added  to  the  ammonium 
chloride  solutions  before  treatment  with  the  soil,  the  adsorption  of 
the  ammonium  salt  is  diminished.  Since  these  substances  are  formed 
as  a  result  of  chemical  interaction  when  pure  ammonium  chloride 
solutions  are  brought  into  contact  with  the  soil,  it  seems  probable  that 
the  deviations  from  the  exponential  law,  which  are  exhibited  by  the 
experimental  data  for  such  solutions,  are  due  to  the  disturbing  effect 
of  double  decomposition.  If  the  final  concentration  of  the  displaced 
cations  (Ca,  Mg,  and  K)  is  constant  in  a  given  series  of  experiments, 
the  quantity  of  ammonium  chloride  adsorbed  is  proportional  to  the 
amount  of  soil  used  in  the  different  experiments,  that  is  to  say,  is 
proportional  to  the  surface  of  the  soil  colloids. 

There  appears  to  be  some  connexion  between  the  adsorption  capacity 
of  a  soil  and  its  hygroscopicity,  but  the  two  quantities  are  not  propor- 
tional. With  rise  of  temperature  the  adsorptive  capacity  of  soil 
diminishes,  as  has  been  observed  in  the  case  of  other  colloidal 
substances.  H.  M.  D. 

Chemical  Nature  of  the  Organic  Nitrogen  in  the  Soil.  II. 
S.  L.  JoDiDi  (/.  Amer.   Chem.  Soc,  1912,  34,  94 — 99). — In  continua- 
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tion  of  the  work  described  previously  (Abstr.,  1911,  ii,  820),  further 
samples  of  soil  from  plots  on  the  Wisconsin  Drift  have  been  investi- 
gated. Each  plot  had  been  heavily  manured,  and  during  the  next 
three  years  had  been  planted  with  oats,  clover,  and  maize.  The 
nitrogen  of  the  soil  was  found  to  consist  almost  entirely  of  organic 
compounds;  4865 — 52"14%  was  present  in  the  form  of  amino-acids, 
1418 — 19-90%  as  diamino-acids,  and  33-19 — 33*59%  as  amides.  The 
amount  of  ammoniacal  nitrogen  was  insignificant.  On  the  whole, 
these  results  confirm  those  recorded  in  the  earlier  paper  {loc.  cit.). 

E.  G. 

Isolation  of  Creatinine  from  Soils.  Edmund  C.  Shorey 
{J.  Amer.  Chem.  Soc,  1912,  34,  99—107.  Compare  Sullivan,  this 
vol.,  ii,  86). — A  detailed  account  is  given  of  methods  of  i.solating 
creatinine  from  soils  and  effecting  its  identification.  The  possibility 
of  this  substance  being  formed  from  some  more  complex  compound 
during  the  treatment  has  been  considered,  and  the  conclusion  drawn 
that  the  creatinine  is  probably  present  as  such  in  the  soil.  The  results 
of  the  investigation  indicate  that  creatiuine  is  probably  a  normal 
constituent  of  all  soils.  E.  G. 

Phosphate  Nutrition  of  Plants.  Allan  Baguley  (J.  Agric. 
Sci.,  1912,  4,  318 — 322.) — Pot  experiments  in  which  oats,  peas,  and 
swedes  were  grown  in  purified  white  sand,  manured  with  tricalcium, 
ferric,  and  aluminium  phosphates,  and  with  superphosphate  respectively 
as  sources  of  phosphoric  acid,  in  addition  to  calcium  carbonate  (3%), 
ferric  hydroxide  (0-5%),  potassium  nitrate,  magnesium  sulphate,  and 
sodium  chloride. 

Iron  and  aluminium  phosphates  gave  on  the  whole  similar  results. 
They  produced  stronger  oat  plants  and  larger  and  more  healthy  swedes 
than  superphosphate.  In  the  case  of  peas,  the  plants  ripened  later,  and 
produced  less  seed  when  manured  with  iron  and  aluminium  phosphates 
than  when  superphosphate  was  employed. 

Oats  manured  with  tricalcium  sulphate  failed  to  utilise  the  manure, 
and  were  not  better  than  plants  which  i-eceived  no  phosphate.  Peas 
grew  moderately  well  with  tricalcium  phosphate,  but  ripened  early 
and  gave  a  poor  crop.  The  swedes  were  later  in  making  a  start,  but 
subsequently  recovered,  and  finally  produced  good,  healthy  plants. 

Further  experiments  are  described  in  which  the  plants  were 
manured  with  ignited  ferric  and  calcium  phosphates.  The  results 
show  that  the  availability  of  the  phosphoric  acid  is  considerably 
reduced  by  ignition  and  extraction  with  boiling  water,  and  that, 
in  the  case  of  oats,  insoluble  calcium  phosphate  is  distinctly  less 
effective  than  insoluble  ferric  phosphate.  N.  H.  J.  M. 
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Analytical  Chemistry 


Hydrolysis  of  Sodium  Oxalate  and  its  Influence  on  the 
Test  for  Neutrality.  William  Blum  {J.  Amer.  Chem.  Soc,  1912, 
34,  123— 136).— Sorensen  (Abstr.,  1898,  ii,  185;  1903,  ii,  684,  750) 
has  suggested  the  use  of  sodium  oxalate  as  a  standard  in  volumetric 
analysi.s,  but  its  general  adoption  has  been  hindered  by  the  difficulty 
of  obtaining  the  salt  of  a  sufficient  degree  of  purity.  A  study  of 
sodium  oxalate  has  now  been  carried  out  in  order  to  investigate  certain 
points  of  uncertainty  in  Sorensen's  method. 

Solutions  of  pure  sodium  oxalate  are  alkaline.  It  ha^  been  found 
that  A'^/20-sodium  oxalate  causes  a  coloration  with  phenol phthalein 
equivalent  to  4%  transformation  of  the  indicator,  and  that  a  iV/lO- 
solution  gives  a  coloration  equivalent  to  6%  transformation.  The 
most  probable  values  of  [H"*"]jg  for  such  solutions  are  2*5  x  10"^  and 
2*0  X  10-^  respectively.  The  value  of  the  ionisation  constant  K  for 
phenolphthalein  is  probably  less  than  TT  x  10~^°  for  solutions  in  which 
it  is  transformed  to  an  extent  of  less  than  8%.  Sodium  oxalate 
solutions  do  not  undergo  decomposition  to  an  appreciable  extent  on 
boiling.  They  readily  attack  glass,  and,  of  various  kinds  tested, 
"  Durax "  glass  was  the  least  affected.  Commercial  specimens  of 
sodium  oxalate  even  after  being  heated  at  240°  may  contain  sodium 
hydrogen  carbonate  or  occluded  carbon  dioxide. 

The  test  for  neutrality  is  best  carried  out  by  evaporating  200  c.c. 
of  water  in  a  quartz  or  "Durax"  glass  flask  to  150  c.c.  in  a  current 
of  air,  free  from  carbon  dioxide,  adding  0*2  c.c.  of  1%  phenolphthalein 
solution  in  alcohol  and  4  grams  of  the  sodium  oxalate,  and  boiling  for 
ten  minutes.  If  the  salt  is  pure,  the  solution  should  have  a  pink  colour, 
equivalent  to  6%  transformation  of  the  phenolphthalein.  The  solution 
is  now  titrated  with  iV^/lOO-acid  or  alkali  hydroxide  until  a  standard 
colour  is  obtained,  indicating  the  presence  of  about  0-04%  of  sodium 
hydrogen  carbonate  or  0*03%  of  sodium  hydrogen  oxalate. 

The  salt  can  usually  be  purified  by  one  or  two  recrystalli-sations 
from  water  in  a  platinum  dish.  E.  G. 

New  Burettes  with  Automatic  Zero.  Heintz  {Chem.  Zeit.y 
1912,  36,  171).— The  upper  end  of  the  buritte  is  drawn  out  to  a 
point,  which  is  s-ealed  into  a  bulb,  provided  with  two  tubes  to  which 
rubber  tubing  may  be  attached.  The  inflow  tube,  above  the  stopcock, 
is  also  provided  with  two  branches,  one  of  which  is  connected  with  the 
upper  bulb,  and  the  other  with  the  storage  vessel.  The  burette  is 
filled  in  the  usual  way,  the  overflow  escaping  into  the  bulb.  When 
this  has  become  partly  filled  with  solution,  the  clip  closing  the 
descending  tube  may  be  opened,  when  the  solution  descends  and  enters 
the  burette.  In  a  modification  for  use  with  liquids  which  attack 
rubber,  the  storage  vessel  is  below,  and  the  solution  is  forced  up  into 
the  burette  by  a  pressure  bulb.  C  H.  D. 
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Jointless  Stock  Bottle-Support  Burette.  Norman  Roberts 
[J.  Amer.  Chem.  Soc,  1912,  34,  49 — 51). — Apparatus  is  described 
which  may  be  made  by  drawing  out  obliquely  the  upper  part  of  a  tall, 
open-mouthed,  glass  cylinder,  and  fusing  it  to  an  opening  in  the  side 
of  a  burette  near  the  top.  It  may  be  strengthened  by  sealing  a  piece 
of  glass  rod  between  the  lower  end  of  the  burette  and  the  side  of  the 
cylinder.  The  upper  opening  of  the  burette  is  fitted  with  a  glass 
stopper,  beneath  which  the  tube  is  somewhat  constricted.  For  certain 
purposes,  the  glass  stopper  may  be  replaced  by  a  rubber  stopper 
carrying  a  tube  of  soda-lime.  The  liquid  can  be  transferred  from  one 
vessel  to  the  other  by  tilting  the  apparatus  into  a  nearly  horizontal 
position  with  that  limb  uppermost  from  which  the  liquid  is  to  flow. 

The  advantages  of  the  apparatus  are  its  simplicity,  and  the  ease 
with  which  the  liquid  can  be  transferred  in  either  direction  without 
exposure  to  the  air.  It  is  particularly  recommended  for  solutions  of 
alkali  hydroxides.  E.  G. 

Estimation  of  Solid  Material  in  Aqueous  Suspension,  von 
Noble  and  Marc  LahchevIique  [Sprechsaal,  1911,  44,  428 — 430). — 
Mathematical ;  the  author  deduces  a  formula,  and  exhibits  curves  by 
which  he  is  enabled  to  estimate  the  solid  matter  present  in  the  slimes 
and  sludges  employed  ip  the  ceramic  and  other  allied  industries. 
The  suspended  matter  must  be  insoluble,  and  the  water  have 
retained  its  normal  chemical  and  physical  properties.       F.  M.  G.  M. 

Estimation  of  Fluorine  as  Calcium  Fluoride.  Gunnar 
Starck  and  E.  Thorin  (Zeitsch.  anal.  Chem.,  1912,  51,  14 — 18). — 
The  solution  of  the  fluoride  is  slightly  acidified  with  acetic  acid,  and  a 
solution  of  ammonium  oxalate  of  known  strength  is  added  in  such 
quantity  that  it  will  produce  an  amount  of  calcium  oxalate  about 
equal  to  the  calcium  fluoride  expected.  After  heating,  the  solution  is 
precipitated  by  an  excess  of  calcium  chloride,  the  precipitate,  which 
settles  readily  owing  to  the  admixed  oxalate,  is  collected  on  a  weighed 
asbestos  filter,  washed,  dried  at  210°,  and  weighed. 

From  the  weight  is  then  deducted  that  of  the  calcium  oxalate  ;  the 
difference  represents  calcium  fluoride.  L.  de  K. 

Gases  Dissolved  in  Solids.  Marcel  Guichard  (Bull.  Soe.  chim., 
1912,  [iv],  11,  49—50.  Compare  Abstr.,  1911,  ii,  803).— The  object 
of  this  work  was  to  obtain  greater  exactness  in  the  estimation  of 
oxygen,  and  to  determine  the  error  due  to  the  absorption  or  liberation 
of  gases  from  the  solids  used  as  absorbents. 

Phosphorus  (10  grams),  after  sublimation  several  times  under 
reduced  pressure,  shows  a  vapour  tension  of  only  0*01  mm.,  corre- 
sponding with  0  02  c.c.  of  gas,  but  this  material  is  unsatisfactory  as 
an  absorbent,  since  it  and  its  oxides  give  off  vapours,  which  preclude 
its  use  in  apparatus  connected  to  mercury  pumps. 

Cadmium,  after  repeated  sublimation,  gives  a  vapour  tension  of 
0*01  mm.  (approx.),  but  it  is  not  a  good  absorbent  for  oxygen,  probably 
because  its  oxide  dissociates  easily.  Zinc,  even  after  sublimation  five 
times  under  reduced  pressure,  gives  off  2  c.c.  of  gas  per  100  grams  of 
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metal.  Potassium  also  liberates  considerable  quantities  of  gas  after 
repeated  distillation.  Lead,  after  heating  for  eleven  hours  at  750° 
and  eight  hours  at  550*^  under  reduced  pressure,  still  evolves  O'l  c.c. 
of  gas  per  100  grams  of  metal  per  hour.  T.  A.  H. 

Estimation  of  Sulphur  in  Pyrites.  II,  Arnold  Heczko 
{Zeitsch.  anal.  CJtem.,  1912,  51,  1 — 14). — A  combination  of  Dennstedt's 
process  (compare  thi.s  vol.,  ii,  89)  and  R»»8chig's  benzidine  volumetric 
process  for  sulphates  (Abstr.,  1903,  ii,  572,  691).  L.  de  K. 

Detection  of  Nitric  Acid  in  Presence  of  an  Excess  of  Nitrous 
Acid.  Hkmendra  K.  Sen  and  Biman  B.  Dey  (Zeitsch.  anory.  Chevi., 
1912,  74,  52—54.  Compare  Abstr.,  1911,  ii,  822).— When  hydrazine 
sulphate  reacts  with  soluble  nitrites,  the  whole  of  the  nitrite  is 
destroyed,  and  if  pure  nitrite  is  used,  nitrates  cannot  be  detected  in 
the  solution  by  the  sensitive  diphenylamine  test.  The  method  may 
therefore  be  used  to  remove  an  excess  of  nitrites  before  testing  for 
nitrates.  It  is  superior  to  the  carbamide  method,  which  requires  the 
addition  of  acid,  as  traces  of  nitrate  are  then  always  produced  in  the 
reaction.  C.  H.  1). 

Estimation  of  Nitrates  in  Urine.  Hubert  Caron  {Ann.  Chim^ 
ancU.,  1912,  17,  9 — 13)— Schloesing's  method  was  found  to  yield 
trustworthy  results  when  applied  to  concentrated  urine,  but  Bush's 
"nitron"  method  (Abstr.,  1905,  ii,  282)  was  less  satisfactory.  The 
colorimetric  estimation  with  diphenylamine  gave  approximately 
correct  results.  Urines  examined  by  the  author  contained,  generally, 
from  O'l  to  0*2  gram  of  nitrate  (calculated  as  potassium  nitrate)  per 
litre ;  a  few  samples  contained  up  to  0'4  gram,  whilst  others  yielded 
but  a  mere  trace  of  nitrate.  W.  P.  H. 

A  Simple  Apparatus  for  the  Estimation  of  Small  Quantities 
of  Arsenic.  W.  N.  Iwanoff  {Chem.  Zeit.,  1912,  36,  31— 32).— The 
generating  flask  is  fitted  with  a  cork,  through  which  a  funnel  passes. 
A  capillary  tube  is  fitted  into  this  funnel  by  means  of  rubber  tubing, 
and  the  end  is  bent  down,  so  as  to  dip  into  a  A^/lO-solution  of  lead 
acetate  contained  in  the  funnel.  The  top  of  the  funnel  is  closed  by  a 
plug  of  glass  wool,  over  which  a  filter  paper  is  tightly  stretched,  and 
moistened  with  a  drop  of  an  alcoholic  solution  of  mercuric  chloride. 
The  gas  evolved  bubbles  through  the  lead  solution,  which  removes 
hydrogen  sulphide,  and  the  arsenic  stain  becomes  visible  on  the  filter 
paper.  For  quantitative  purposes,  control  spots  are  prepared  by 
placing  different  quantities  of  the  arsenic  solution  in  the  apparatus, 
and  oxidising  with  permanganate,  before  evolving  the  gas.  The 
stained  papers  are  coated  with  collodion,  and  may  then  be  kept  in 
paper  in  a  desiccator  for  a  year.  C.  H.  D. 

Fractional  Burning  of  the  Constituents  in  the  Analysis  of 
Coal  Gas.  Leo  Ubbelohde  and  de  Castro  (/.  GashelevAihtung,  1911, 
64,  810 — 814). — A  sketch  of  the  apparatus  and  description  of  the 
method   by  which  coal  gas    can    be    fractionally  burnt   with  heated 
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copper  oxide.  This  method  has  been  previously  advocated  by  Jjiger 
and  by  Nesmjeloff  (Abstr.,  1909,  ii,  519);  the  hydrogen  and  carbon 
monoxide  burn  at  265 — 270°,  the  methane  and  ethane  at  800 — 900°, 
and  the  nitrogen  at  still  higher  temperatures.  F.  M.  G.  M. 

A  ISTew  Apparatus  for  Gas  Analysis.  Hohensee  (/.  Gas- 
belauchtung,  1911,  54,  814 — 817). — A  discussion  of  the  apparatus  and 
methods  of  Ubbelohde  and  de  (Jastro  (see  preceding  abstract),  with  a 
sketch,  and  description  of  the  author's  methods  of  conducting  gas 
analysis,  F.  M.  G.  M. 

Organic  Analysis  by  Combustion  without  the  Use  of  an 
Oxygen  Carrier.  J.  Marek  (/.  pr.  Chem.,  1911,  [ii],  84,  713—731). 
— Hitherto  it  has  been  generally  assumed  that  in  the  combustion  of 
organic  substances  complete  oxidation  of  the  carbon  to  carbon  dioxide 
cannot  bo  effected  without  the  use  of  an  oxygen-carrier.  From 
numerous  analyses  the  author  shows  that  complete  combustion  may 
be  obtained  without  the  use  of  a  carrier,  provided  that  tlie  tube  is 
heated  strongly,  and  a  sufficient  excess  of  oxygen  is  supplied  during 
the  combustion. 

The  analyses  were  carried  out  in  a  55  cm.  tube,  provided  with  the 
mercury  seal  previously  described  (Abstr.,  1909,  ii,  617),  10  cm.  of 
the  tube  being  maintained  at  a  bright  red  heat. 

In  many  cases  complete  combustion  was  obtained  even  at  a  dull  red 
heat. 

Analyses  are  also  quoted  to  show  that  the  combustion  is  often 
complete  when  only  5  cm.  of  the  tube  are  heated  to  bright  redness. 

In  order  to  secure  regular  and  rapid  volatilisation,  the  substance  to  be 
analysed  is  placed  in  a  small  tube,  closed  at  one  end,  and  provided 
with  a  lateral  constriction  to  prevent  the  molten  substance  from 
flowing  out  of  the  tube. 

A  new  form  of  apparatus  for  absorbing  the  carbon  dioxide  is  also 
described.  F.  B. 

Simple  Apparatus  for  Estimating  Carbon  Dioxide.  Erwin 
Rupp  (Chem.  ZeiL,  1912,  36,  59 — 60). — The  apparatus  consists  of  a 
100  c.c.  Erlenmeyer  flask  containing  a  15  c.c.  pipette,  the  upper  end  of 
which  passes  through  the  india-rubber  cork,  and  is  closed  with  a  glass 
cap.  The  flask  is  provided,  by  means  of  a  second  hole  in  the  cork, 
with  a  straight  calcium  chloride  tube. 

In  estimating  carbonates,  the  pipette  is  filled  with  20%  acid,  the 
weighed  substance  added,  and  the  apparatus  and  contents  weighed. 
The  acid  is  then  allowed  to  flow  out  of  the  pipette,  and  the  contents 
of  the  flask  heated  to  boiling.  The  pipette  stopper  is  then  replaced 
by  a  second  calcium  chloride  tube,  and  air  drawn  through  the 
apparatus,  which,  when  cold,  is  again  weighed. 

A  sketch  of  the  apparatus  is  given.  N.  H.  J.  M. 

Estimation  of  Alkalis  in  Silicates  by  Fusion  with  Calcium 
Chloride.  Erro  Makinen  {Zeitsch.  anory.  Chem.,  1912,  74,  74: — 78). 
—  Alkalis   are   conveniently  estimated   in   silicates    by   the  following 
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method.  Half  a  gram  of  the  powdered  silicate  is  mixed  with  7  grams 
of  dry,  purified  calcium  chloride,  and  heated  to  fusion  in  a  platinum 
crucible,  the  upper  half  of  which  is  kept  cool  by  an  aslestos  screen. 
Finally,  the  temperature  is  raised  to  bright  redness,  but  without  the 
use  of  a  blowpipe.  The  mass  is  then  treated  as  in  Lawrence  Smith's 
method.  The  calcium  carbonate  must  be  twice  precipitated,  and  the 
filtrate  is  evaporated  to  dryness,  redissolved  in  very  little  water,  and 
freed  from  traces  c-f  calcium  by  ammonia  and  ammonium  carbonate. 
Thef-xtraction  of  alkaliby  this  method  is  luorecompletethanby  Lawrence 
Smith's  method,  and  the  details  of  working  are  simpler.       C  H.  D. 

Estimation  of  PotaBsium  as  Potassium  Platinichloride. 
RuD.  Trnka  {Zeilsch.  anal.  C/iein.,  1912,  61,  103). —  Fiechter's  process 
(Abstr.,  1911,  ii,  933),  reduction  of  potassium  platinichloride  by  means 
of  metallic  magnesium,  is  not  a  novel  idea,  but  has  been  known  for 
many  years.  L.  de  K. 

Rapid  Estimation  of  Zinc.  K.  Voiot  {Ztitsch.  angew.  C/iem., 
1912,  26,  205— 206).— A  reply  to  Hassreidter  {ibid.,  1911,  24,  2471), 
who  states  that  the  author's  process  (this  vol.,  ii,  93)  must  yield 
unsatisfactory  results  owing  to  a  recombination  of  a  portion  of  the 
zinc  with  the  hydrated  silica  on  adding  ammonia. 

The  author  states  that  no  zinc  is  lost  in  that  way.  By  following 
the  exact  directions  and  titrating  with  ferrocyanide  in  acid  solution 
with  ammonium  molybdate  as  external  indicator,  good  results  are 
obtained.  L.  de  K. 

Two  New  and  Very  Delicate  Tests  by  Use  of  the  Reagent, 
"Tetramethyl  Base."  Robert  J.  Carney  {J.  Amer.  Chevi.  >Soc., 
1912,  34,  32— 35).— Trillat  (Abstr.,  1903,  ii,  512)  has  shown  that  a 
solution  of  tetramethyldiaminodipheuylmethane  gives  a  deep  blue 
coloration  with  the  oxides  of  lead  and  manganese,  thus  affording  a 
delicate  test  for  these  ujetals.  A  modification  of  Trillat's  method  of 
applying  the  test  is  now  described,  in  which  citric  acid  is  used  instead 
of  acetic  acid. 

When  a  very  dilute  solution  of  gold  chloride  is  treated  with  the 
reagent,  a  beautiful  purple  coloration  is  developed,  which  soon  changes 
to  blue  and  then  disappeais,  but  reappears  on  warming.  The  reaction 
is  interfered  with  by  free  mineral  acids,  and  the  solution  should  there- 
fore be  neutralised  and  rendered  slightly  acid  with  acetic  or  citric  acid 
before  applying  the  test.  In  a  solution  containing  gold  only,  001  mg. 
can  be  detected  in  50  c.c. 

The  reagent  can  also  be  employed  for  the  detection  of  ammonia,  the 
test  depending  on  the  fact  that  hydrogen  peroxide  does  not  react  with 
a  manganous  salt  in  absence  of  alkali  hydroxide,  whilst  in  presence  of 
even  a  trace  of  alkali  hydroxide,  the  manganese  is  instantly  converted 
into  a  brown  oxide.  The  solution  to  be  tested  is  boiled  with  f-odium 
hydroxide  in  a  flask  fitted  with  a  rubber  stopper  through  which  passes 
a  glass  tube  bent  at  right  angles.  A  piece  of  filter  paper  is  moistened 
with  1%  solution  of  manganous  sulphate  containing  hydrogen  peroxi<fe, 
aod  is  then  held  in  th©  steam  issuing  from  the  glass  tube,    If  ammonia 
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is  present,  a  brown  stain  appears  on  the  paper.  On  moistening  this 
stain  with  the  solution  of  tetiamethyldiaminodiphenylmethane,  a  deep 
purple  colour  appears.  When  ammonia  is  present  in  exceedingly  small 
quantity,  the  brown  stain  is  not  produced,  but  a  purple  coloration  is 
obtained  on  adding  the  reagent.  In  this  way  it  is  possible  to  detect 
0*01  tog.  of  ammonia.  K  G. 

Estimation  of  Copper  in  Steels.  S.  Zinberg  {Zeitsch.  anal. 
Chem.,  1912,  51, 19 — 20).— Three  to  five  grams  of  the  sample  are  heated 
with  dilute  sulphuric  acid  in  a  current  of  carbon  dioxide.  The  iron 
dissolves  and  the  copper  is  not  in  the  least  attacked;  it  is  finally 
ignited  and  weighed  as  oxide.  A  special  apparatus  is  described  and 
figured.  L.  de  K. 

Rapid  Method  for  the  Estimation  of  Manganese  in 
Perrotungsten,  Paul  Slawik  {Chem.  Zeit.,  1912,  38,  106). — One 
gram  of  the  finely-divided  alloy  is  fused  in  a  porcelain  crucible  with 
10  grams  of  sodium  peroxide;  the  mixture  should  be  heated  gently  at 
first,  and  afterwards  maintained  in  a  molten  condition  for  three 
minutes.  When  cold,  the  fused  mass  is  dissolved  in  water,  acidified 
with  a  large  excess  of  hydrochloric  acid,  and  boiled  for  three  minutes. 
The  solution  is  now  treated  with  a  small  excess  of  zinc  oxide,  and 
titrated  in  the  usual  way  with  permanganate  solution.  The  results 
agree  with  those  obtained  by  the  ordinary  precipitation  method. 

W.  P.  S. 

Dimethylglyoxime  as  a  Sensitive  Reagent  for  Ferrous 
Salts.  Paul  JSlawik  (Chem.  Zeit.,  1912,  36,  54). — If  tartaric  acid  is 
added  to  a  drop  of  a  solution  of  a  ferrous  salt,  followed  by  1  c.c.  of 
alcoholic  dimethylglyoxime,  and  an  excess  of  ammonia,  an  intense  red 
coloration  is  produced,  which  rapidly  disappears  through  atmospheric 
oxidation,  but  is  restored  by  reducing  agents.  This  is  the  most 
delicate  reaction  for  ferrous  salts.  C  H.  D. 

The  Estimation  of  Ferrous  Iron  in  Silicates.  Max  Dittrich 
and  A.  Leonhard  {Zeitsch.  anorg.  Chem.,  1912,  74,  21 — 32). — When 
rocks  and  minerals  are  attacked  by  heating  with  sulphuric  and 
hydrofluoiic  acids  in  absence  of  air,  and  the  ferrous  ii'on  estimated  by 
titration  with  permanganate,  the  end-point  is  sometimes  indistinct, 
the  coloration  gradually  disappearing.  The  effect  is  partly  due  to  the 
presence  of  manganese  and  of  hydrofluoric  acid,  and  it  has  been 
proposed  to  add  precipitated  silica  (Fromme,  Abstr.,  1910,  ii,  351). 
It  is  shown  that  manganese  salts  are  without  influence,  but  that 
in  presence  of  hydrofluoric  acid  they  increase  the  quantity  of 
permanganate  required.  The  addition  of  manganese  salts  to  the 
solutions  obtained  from  minerals  is  without  influence  on  the  titration. 
Good  results  are  also  obtained  with  ilvaite,  containing  23%  MnO, 
and  the  addition  of  pyrites,  which  has  also  been  suggested  as  a  source 
of  error,  does  not  affect  the  result.  The  cause  of  the  irregularities  is 
now  shown  to  be  titanium.  Addition  of  titauous  saits  gives  a  high 
result  on  titration,  and  the  colour  disappears  after   a  time,   owing 
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to  the  action  of  titanous  salts  on  ferric  salts.     Titanium  thus  occurs  in 
some  minerals  and  rocks  in  the  form  of  TigO^. 

The  determination  of  ferrous  iron  in  rocks  is  best  carried  out  by 
weighing  0"8  to  1  gram  of  the  powdered  rock,  with  the  addition  of 
0'5  gram  of  powdered  quartz  if  necessary,  heating  with  2  c.c.  of 
concentrated  sulphuric  acid  in  a  platinum  crucible,  stirring,  and 
adding  at  once  8  c.c.  of  hydrofluoric  acid,  and  heating  on  the  water- 
bath,  covering  with  a  short  funnel,  through  the  opening  of  which  the 
stirrer  passes.  Ten  grams  of  precipitated  silica  are  then  placed  in  a 
600  c.c.  beaker  with  100  c.c.  of  water,  2  c.c.  of  concentrated  sulphuric 
acid,  and  23 — 25  grams  of  potassium  sulphate.  Tlie  crucible  is 
emptied  into  the  beaker  and  rinsed  with  boiled  water,  and  the  whole 
is  rapidly  titrated  with  A^/10-permanganate.  C.  H.  D. 

A  Simple  Method  of  Estimating  Vanadiumi  in  Ferro- 
vanadium.  Paul  Slawik  {Chem.  Zeit.,  1912,  36,  171). — Vanadium 
may  be  estimated,  without  previous  removal  of  iron,  by  titration  with 
permanganate;  0*5  gram  of  the  alloy  is  dissolved  in  15 — 20  c.c.  of 
nitric  acid,  D  1"2,  evaporated  to  dryness,  baked,  and  taken  up  with 
hydrochloric  acid  and  again  evaporated  several  times.  It  is  finally 
taken  upwith  hydrochloric  acid,  30  c.c.  of  sulphuric  acid  (1 :2)  are  added, 
and  heated  until  fumes  are  evolved.  After  dilution,  30  c.c.  of 
phosphoric  acid,  D  1'3,  are  added,  and  the  whole  is  diluted  to 
600 — 700  c.c,  boiled,  and  titrated  with  permanganate  while  hot. 
The  vanadium  factor  is  obtained  by  multiplying  the  iron  factor  by 
0*916.       Chromium  is   without    influence    on  the  titration. 

C.  H.  D. 

Volumetric  Estimation  of  Vanadic  Acid  with  Potassium 
Ferrocyanide.  Kkich  Mullkr  and  (Jtto  Diefknth.\ler  {ZeAtsch. 
anal.  C/iem.,  1912,  51,  21 — 23). — Twenty  c.c.  of  the  solution  contain- 
ing about  0'09  gram  of  vanadium  are  mixed  with  60  c.c.  of  molar 
.A^-potassium  ferrocyanide,  and  then  with  10  c.c.  of  molar  ^-sulphuric 
acid.  Three  grams  of  potassium  iodide  and  15  c.c.  of  zinc  sulphate 
(15  grams  in  100  c.c.)  are  next  added,  and,  after  diluting  to  200  c.c, 
the  iodine  liberated  by  the  ferricyanide  formed  in  the  reaction,  which 
represents  the  vanadic  acid,  is  titrated  with  iVY20-thiosulphate  with 
starch  as  indicator.  L.  de  K. 

A  Modification  of  the  Gold  Dust  Test.  Roland  Stekner- 
Rainer  {0>!8terr.  Zeitsch.  Berg.  I/uttenw.,  1911,  69,  461  —462).— Good 
results  are  obtained  by  dissolving  the  product  supposed  to  contain 
gold  in  nitric  acid  (32°  Be),  thoroughly  boiling,  and  allowing  to 
remain  for  some  time;  the  liquid  is  then  carefully  poured  away,  water 
and  a  drop  of  mercury  added,  and  the  mixture  boiled,  when  an 
amalgam  is  formed  from  which  the  gold  is  again  separated  by  heating 
with  concentrated  nitric  acid.  F.  M.  G.  M. 

Estimation  and  Elimination  of  Sulphur  Compounds  in 
Commercial  Benzene.  J.  G.  Ellerton  {J.  Soc.  Chem.  Ind.,  1912, 
31,  10 — 12). — Of  the   many  sulphur   compounds  occurring   in    com- 
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raercial  benzene,  carbon  disulphide  and  thiophen  predominate.  The 
former  may  be  estimated  by  shaking  the  benzene  with  alcoholic 
potassium  hydroxide  solution,  and  titrating  the  potassium  xantbate 
which  is  formed  with  A710-copper  sulphate  solution  after  the  xanthate 
solution  has  been  acidified  with  acetic  acid  ;  potassium  ferrocyanide 
is  used  as  the  indicator.  Thiophen  is  estimated  by  dissolving  the 
benzene  in  methyl  alcohol,  adding  a  concentrated  mercuric  sulphate 
solution,  collecting  the  precipitate,  and  drying  it  at  115"  before 
weighing.  For  the  estiniation  of  the  total  sulphur  in  benzene,  the 
latter  should  be  diluted  with  alcohol  and  burnt  in  an  ordinary  spirit 
lamp,  the  top  of  which  is  surrounded  with  ammonium  carbonate  ;  the 
latter,  together  with  condenser  liquid,  is  dissolved  in  water,  filtered, 
and  oxidised  with  bromine,  the  resulting  sulphate  being  then  estimated 
in  the  usual  way.  The  method  yields  concordant,  but  low,  results,  and 
the  approximately  correct  result  is  found  by  multiplying  the  result 
obtained  by  1'8.  The  method  described  by  Lomax  (Abstr.,  1906, 
ii,  123)  yields  low  results.  Carbon  disulphide  may  be  removed  from 
benzene  by  fractional  distillation,  whilst  thiophen  is  best  eliminated 
by  treatment  with  concentrated  sulphuric  acid.  The  latter  process 
involves  considerable  loss  (up  to  12%)  of  benzene,  but  is  far  more 
eflBcient  than  treatment  with  oxidising  substances,  such  as  ozone, 
hydrogen  peroxide,  etc.  W.  P.  S. 

The  Nitrosite  of  Caoutchouc  and  its  Application  in 
Analysis.  Kurt  Gottlob  {Cliem.  Zentr.,  1911,  ii,  1712;  from 
Gummi-Zeit.,  1911,  25,  1561 — 1562). — In  reply  to  criticisms  by 
Alexander  (Abstr.,  1911,  i,  389),  the  author  asserts  that  he  has  never 
stated  that  Harries'  method  gives  a  quantitative  yield  of  nitrosite ;  on 
the  contrary,  he  has  found  that  the  impure  nitrosites  (I  and  2)  do  not 
have  a  uniform  composition,  but  that,  on  further  purification,  their 
composition  becomes  approximately  uniform.  The  employment  of 
considerable  quantities  of  nitrogen  tetroxide  leads  to  the  formation  of 
by-products.  The  author  also  points  out  that  the  crude  nitrosite, 
when  freed  from  solvent  and  nitrous  acid,  does  not  melt  or  decompose 
below  120°.  W.  P.  S. 

Estimation  of  Caoutchouc.  Jules  Bock  {Rev.  gen.  Chim.  pure 
appL,  1911,  14.  209 — 221). — A  discussion  of  the  work  of  Budde, 
Harries,  Schneider,  Fendler,  Jacobsen,  and  others,  with  an  account  of 
the  author's  experiments  on  the  analysis  of  caoutchouc  ;  he  draws  the 
conclusion  that  the  Fendler  and  Kuhn  modification  of  Budde's  method 
is  the  mo><t  satisfactory,  and  that  the  preparation  of  tetrabromide  is  not 
influenced  by  the  presence  of  resins,  but  is  to  some  extent  by  proteins, 
which,  however,  are  only  detrimental  when  gravimetric  methods  of 
analysis  are  employed.  F.  M.  G.  M. 

Detection  of  Methyl  Alcohol  Wilhelm  Sailer  (Phann.  Zeit., 
1912,  57,  93). — Into  a  100  c.c.  Erlenmeyer  flask  is  placed,  by  way  of 
a  check,  0*5  gram  of  sodium  salicylate  and  I  gram  of  pure  spirits  of 
wine,  and  into  a  similar  tlask  0'5  gram  of  sodium  salicylate  and 
1  gram  of  the  spirit  to   be  tested.      Into  both  flasks  are  now  dropped 
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twenty  drops  of  sulphuric  acid  in  four  portions  at  an  interval  of  one 
minute.  If  methyl  alcohol  is  present,  a  perceptible  odour  of  methyl 
salicylate  is  noticed.  On  adding  an  emul^ion  of  0"4  gram  of  quick 
lime  in  2  c.c*  of  aqueous  sodium  hydroxide,  a  strong  odour 
resembling  phenyl  methyl  ether  is  developed  after  a  minute. 

L.  DE  K. 

The  Recovery  of  Alcohol  from  Animal  Tissues.  Paul  J, 
Hanzlik  {J.  Biol.  Chem.,  1912,  11,  61— 65).— The  procedure  differs 
from  methods  at  present  in  use  by  the  following  points:  (1) 
phosphoric  acid  is  added  to  liberate  the  alcohol  and  facilitate  the 
distillation;  (2)  the  distillate  is  automatically  filtered  to  remove 
volatile  solid  products  which  would  interfere  with  specific  gravity 
determinations,  and  (3)  a  modification  of  Anstie's  ring  test  is  made 
more  delicate  to  determine  the  completion  of  the  distillation.  The 
results  obtained  are  accurate  within  1%.  The  dichromate-sulphuric 
acid  test  reveals  the  presence  of  alcohol  in  dilutions  of  1  in  lO^OoO. 

W.  D.  Tf . 

The  Testing  of  Djmamite  Glycerol.  Franz  Hopwimmer  {Chem. 
Zeit.,  1912,  36,  41 — 42). — Glycerol  intended  for  the  manufacture  of 
dynamite  is  best  tested  by  nitration  and  estimation  of  the  quantity  of 
glyceryl  nitrate  formed.  An  apparatus  is  described  for  the  rapid  perform- 
ance of  this  test.  The  nitration  vessel  is  a  thin-walled  cylinder, 
surrounded  by  a  cooling  jacket,  and  terminating  below  in  a  long 
graduated  tube,  provided  with  a  tap  at  its  lower  end.  The  vessel  is 
tilled  with  nitrating  acid  (55%HN03-|- 45%H2SOJ  to  a  maik  and 
cooled  to  15°,and  10  grams  of  the  glycerol  are  run  in  slowly  from  a  special 
pipette,  whilst  a  current  of  dry  air  is  bubbled  through  the  mixture 
through  the  lower  tube.  When  the  nitration  is  complete,  fifteen 
minutes  are  allowed  for  separation  from  the  acid,  and  the  volume  of 
glyceryl  nitrate  is  read.  C.  H.  D. 

The  Estimation  of  Phenol  and  jo-Cresol  in  Mixtures.  Max 
Siegfried  and  R.  Zimmermann  (Biochem.  Zeitsch.,  1912,  38,  434 — 442). 
— A  reply  to  the  criticisms  of  Ditz  and  Bardach  (this  vol.,  ii,  98). 

S.  B.  S. 

EiStimation  of  Cholesterol  by  Ritter's  Method.  Influence  of 
Autolysis  on  Cholesterol.  Harry  J.  Corper  (/.  Biol.  Chem., 
1912,  11,  37 — 45), — The  presence  of  excess  of  sodium  ethoxide  over 
that  necessary  for  saponification  of  fats  and  esters  prevents  a  complete 
extraction  of  the  cholesterol  from  the  salt  mixture  by  means  of  ether. 
The  error  may  vary  from  5  to  20%  in  the  case  of  a  normal  tissue  when 
there  is  an  excess  of  from  1  to  5  c.c.  of  a  5%  solution  of  sodium 
ethoxide  used  in  saponifying  1 — 5  grams  of  alcohol  ether  extract. 

No  marked  change  was  found  in  the  amount  of  cholesterol  present 
in  the  dog's  spleen  after  autolysis.  The  steer  spleen  contains  about 
0'4%  of  its  moist  weight  as  cholesterol.  W.  D.  H. 

Phosphotungstic  Acid  as  a  Clarifying  Agent  in  Urine 
Analysis.  Clarence  E.  May  (/.  Biol.  Chem.,  10\'2,  11,  81 — 83). — 
Phosphotungstic  acid  is  advised  for  the  removal  of  protein  from,  and 
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clarifying  of,  urine.  The  details  of  the  method  are  different  from 
those  adopted  bv  Oppler  (this  vol.,  ii,  100).  If  the  urine  has 
subsequently  to  m  analysed  for  sugar,  the  results  obtained  either  by 
Fehling's  method  or  the  polarimeter  are  sharp  and  accurate. 

W.  D.  H. 

Composition  of  the  Pehling  [Copper]  Solution.  O.  Lijning 
{Chem.  Ztit,  1912,  36,  121). — The  author  states  that  when  preparing 
the  Fehling  solution  there  is  no  need,  as  a  rule,  to  take  the  exact 
weights  of  crystallised  copper  sulphate  (34:'639  grams)  and  sodium 
hydroxide  (51  6  grams  per  litie)  as  directed.  These  figures  may 
safely  be  rounded  off.  L.  de  K. 

Unification  of  Reducing  Sugar  Methods.  (A  Correction.) 
Percy  H.  Walkek  {J.  Amer.  Chem.  Soc,  1912,  34,  202— 209).— The 
tables  given  in  an  earlier  paper  (Abstr.,  1907,  ii,  585)  showing  the 
relation  between  cuprous  oxide  and  lactose  were  erroneous.  The 
figures  have  therefore  been  re-calculated  and  the  correct  results  are 
tabulated.  E.  G. 

Volume-Condition  of  Alcoholic  Sugar  Solutions  and  the 
Indirect  Determinations  of  the  Extract.  I.  and  II.  Wilhelm 
Fresenius  and  Leo.  Gkunhut  {Zeitsch.  anal.  Chem.,  1912,  51,  23 — 52, 
104  — 123). — The  p.iper  is  mainly  devoted  to  a  criticism  of  Tabarie's 
process  and  formula  for  the  indirect  estimation  of  alcohol  and  extract 
respectively.  The  formula  leads  to  erroneous  results  in  the  case  of 
liquids  rich  in  alcohol  or  extract.  In  order  to  obtain  correct  results, 
the  liquid  should  be  freed  from  alcohol  without  previous  neutralisation, 
and  after  restoiing  the  original  volume,  the  specific  gravity  is  deter- 
mined and  the  extract  found  by  referring  to  a  table.  From  this, 
however,  should  be  deducted  the  amount,  divided  by  20,  of  any  inverted 
sugar  formed  during  the  evaporation,  that  is,  in  excess  of  the  amount 
existing  originally.  Another  modification  of  the  process  is  described, 
based  on  neutralisation,  and  allowing  for  the  amount  of  alkali  added. 

L.  DE  K. 

A  Gravimetric  Method  for  the  Estimation  of  Sucrose  by 
Oxidation  with  Chromic  Acid.  Adolf  Wechsler  (Chem.  Zentr., 
1912,  i,  163;  from  Oster.-ung.  Zeitsch.  Zucker.-lnd.  Landw.,  40, 
683 — 703). — The  method  consists  in  oxidising  tha  sugar  by  means  of 
a  mixture  made  by  dissolving  100  grams  of  chromium  trioxide  in 
300  c.c.  of  water,  to  which  solution  is  added  500  c.c.  of  concentrated 
sulphuric  acid.  The  reaction  is  carried  out  in  a  specially  designed 
apparatus  ("  oxydimeter  "),  and  the  sugar  is  estimated  by  weighing  the 
apparatus  before  and  after  oxidation,  and  determining  thus  the  loss  of 
carbon  dioxide.  As  substances  other  than  sugar  are  oxidised  in  this 
way,  the  process  can  be  employed  for  ascertaining  whether  other 
subtances  are  present  if  the  polarisation  of  the  mixture  is  also  carried 
out  at  the  same  time.  S.  B.  S. 

Estimation  of  Crystal  Sugar  in  Raw  Sugar.  Alexander 
Herzfeld  and  Her.mann  Zimmermann  {Zeitsch.  Ver.  deut.  Zuckerin/., 
1912,  166— 183).— The  existing  methods  for  the  separation  of  sugar 
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crystals  from  the  accompanying  syrup  are  discussed,  and  a  method  is 
described  in  detail  which  obviates  many  of  the  sources  of  error 
criticised.  The  crude  .•-ugar  is  agitated  with  at  leSst  five  times  its 
weight  of  a  sugar  solution  carefully  and  accurately  saturated  at  the 
working  temperature,  care  being  taken  not  .to  warm  the  vessel.  The 
mixture  is  then  filtered  on  the  pump,  the  funnel  consisting  of  a  special 
metal  cylinder,  and  the  vessel  and  crystals  washed  with  more  of  the 
saturated  sugar  solution.  The  funnel  and  its  contents  are  run  in  a 
suitable  centrifugal  machine  for  five  minutes.  The  sugar  crystals  are 
removed,  weighed,  drit-d,  and  weighed  again,  the  sugar  corresponding 
with  the  water  expelled  is  deducted  from  the  dry  weight  of  t  he  crystals. 
The  method  is  still  regarded  as  under  trial  ;  numerous  analytical  results 
are  quoted.  E.  F.  A. 

A  Spurious  Reaction  for  Cellulose  and  Quinine  Bark. 
Walter  J.  Dilling  {Pharm.  J.,  1912,  [iv],  34,  30). — Two  associated 
reactions  for  the  detection  of  cellulose  and  true  quinine  bark  are  given 
in  Merck's  "  Roagenzien  Verzeichniss."  The  first,  Batka's  reaction, 
is  stated  to  depend  on  the  production  of  red  fumes  when  cellulose,  or 
related  substances,  such  as  starch,  dextrin,  gum,  etc.,  is  heated  in  a  dry 
test-tube  with  any  of  the  four  common  cinchona  alkaloids  (quinine, 
cinchonine,  quinidine,  and  cinchonidine).  Similarly,  Grahe's  reaction 
for  the  detection  of  quinine  bark  consists  in  heating  the  bark  in  a 
test-tube,  when  red  fumes  are  evolved.  The  reaction  is,  however,  not 
due  to  the  presence  of  cellulose,  as  the  red  fumes  are  obtained  when 
the  alkaloids  themselves  are  heated  ;  Batka's  reaction  is,  therefore,  of 
no  value  for  the  detection  of  cellulose,  and  the  presence  of  bark  is  not 
essential  to  Grahe's  reaction,  as  a  spurious  bark  mixed  with  a  small 
quantity  of  the  alkaloids  would  give  a  similar  result.  W.  P.  S. 

Refractometric  Determination  of  the  Strength  of  Form- 
aldehyde Solutions.  LoDEWYK  Th.  Reicher  and  F.  C.  M. 
Jansen  {Cfiem.  Weekblad,  1912,  9,  104— 109).— The  authors  have 
employed  the  immersion  refractometer  and  Abbe's  refractoraeter  to 
determine  the  percentage  strengths  of  solutions  of  commercial 
formaldehyde,  and  give  a  table  from  which  the  percentage  can  be 
calculated  from  refractometric  readings,  taken  at  15°.  A.  J.  W. 

Estimation  of  Acetaldehyde  in  [Officinal]  Paraldehyde. 
R.  RiCHTER  {Pharm.  Zeit.,  1912,  57,  125—126.  Compare  Abstr., 
1911,  ii,  776).— The  process  is  based  on  the  fact  that  acetaldehyde 
reacts  with  sodium  sulphite  with  liberation  of  sodium  hydroxide; 
paraldehyde  is  not  affected. 

Ten  grams  of  the  sample  are  dissolved  in  100  c.c.  of  water  and 
neutralised  with  iV-alkali,  with  phenolphthalein  as  indicator.  Twenty  c.c. 
of  sodium  sulphite  solution  (25  grams  of  the  crystallised  salt  in 
100  c.c.)  are  added,  and  the  solution  is  titrated  with  iV^-hydrochloric 
acid.  A  blank  experiment  is  also  made,  using  the  same  quantity 
of  sodium  sulphite.  The  difference  represents  the  acetaldehyde ; 
1  c.c.  of  A^-acid  equals  0*044  gram  of  the  same.  L.  de  K. 
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Estimation  of  Furfuraldehyde  by  means  of  Pehling's 
Solution.  Lkwis  Eynon  and  J.  Hknky  Lane  {Analyst,  1912,  37, 
41 — 4G). — Flohil  (Abstr.,  1911,  ii,  160)  estimates  pentosans  by  means 
of  the  furfuraldehyde  formed  on  distillation  with  strong  hydrochloric 
acid.  The  neutralised  liquid  is  then  heated,  with  certain  precautions, 
with  Fehling  solution,  and  the  cuprous  oxide  is  weighed,  or  the  excess 
of  copper  may  be  estimated  iodometrically. 

The  authors  state  that  Flohil  was  wrong  in  assuming  that  the 
copper  reduction  power  of  furfuraldehyde  is  constant,  namely,  that 
1  mol.  of  furfuraldehyde  =  4  atoms  of  copper.  The  reduction  power 
depends  on  the  concentration.'and  the  furfuraldehyde-copper  ratio  varies 
fact  from  0-362  (001  gram  of  furfuraldehyde)  to  0*452  (0-05  gram  of 
same). 

In  using  the  process,  therefore,  reference  should  be  made  to  the 
author's  directions  and  tables.  It  is  assumed  that  8  grams  of  sodium 
chloride  are  present  in  the  liquid,  as  this  affects  the  Fehling  solution. 
Reduction  of  cuprous  oxide  to  metallic  copper  seems  superfluous. 

L.  DE  K. 

Reactions  of  Lactic  Acid.  C.  Reichard  {Pharm.  Zenlr.-h., 
1912,  53,  51 — 56). — If  a  small  quantity  of  powdered  potassium 
dichromate  is  placed  on-  a  glass  slip  and  moistened  with  a  drop  of 
lactic  acid,  a  brown  coloration  is  at  first  obtained  ;  the  colour  then 
changes  to  bluish-green,  and  finally  to  bright  green.  A  similar  green 
coloration  is  obtained  with  ammonium  molybdate.  When  ammonium 
tungstate  is  moistened  with  lactic  acid,  a  colourless  solution  is 
obtained,  and  on  the  addition  of  sulphuric  acid,  a  gelatinous  precipi- 
tate of  tungstic  acid  is  formed ;  this  precipitate  becomes  tinged  with 
blue  after  the  lapse  of  about  ten  hours.  A  characteristic  crystalline 
deposit  is  obtained  when  bismuth  subuitrate  is  treated  with  lactic 
acid  and  the  emulsion  set  aside  for  ten  hours.  Colourless  crystals, 
mixed  with  red  crystals,  are  formed  when  lactic  acid  and  cobalt 
nitrate  solution  are  heated  together  and  then  cooled.  Reactions  of 
lactic  acid  with  many  other  substances  are  also  described. 

W.  P.  S. 

Colorimetric  Estimation  of  Salicylic  Acid  and  Copper. 
F.  ScnoTT  {Zeilsch.  Nahr.  Genvssm.,  1911,  22,  727 — 728). — Salicylic 
Acid. — In  small  tubes  of  the  same  diameter  and  marked  at  5  c.c.  are 
introduced  the  liquid  to  be  tested,  and  varying  quantities  (0,  0*2,  0'4, 
0-6,  0*8,  I'O  c.c.)  of  a  solution  containing  0"1  gram  of  salicylic  acid  per 
litre.  After  adding  2  c.c.  of  Fehling's  copper  sulphate  solution  (ten  times 
diluted),  five  drops  of  2%  potassium  nitrite  solution,  and  five  drops  of 
10%  acetic  acid,  the  solutions  are  made  up  to  the  mark,  and  heated 
for  forty-five  minutes  in  the  water-bath.  After  cooling,  the  tubes 
are  compared  as  to  colour.  When  applying  the  process  to  milk,  25  c.c, 
of  the  sample  are  mixed  with  10  c.c.  of  Fehling's  copper  solution,  and 
so  much  i\^-sodium  hydroxide  that  the  solution  is  only  very  feebly  acid 
(1-5 — 2  c.c);  15  c.c.  of  the  filtrate  are  then  mixed  with  five  drops  of 
10%  potassium  nitrite  and  five  drops  of  50%  acetic  acid,  and  treated  as 
directed.  As  comparison  fluids  various  amounts  of  a  solution  of 
salicylic  acid  (0'16  gram  per  litre)  are  used. 


ii.    806  ABSTRACTS  OF   CHEMICAL   PAPERS. 

Copper. — The  reverse  process  is  employed.  As  comparison  liquids 
are  u*ed  vaiioiis  quantities  of  copper  sulphate  solution  (0"1  gram  of  Cu 
per  litre).  To  cause  the  red  colour  to  appear,  0"3  c.c.  of  O'O^  dilute 
alcoholic  solution  of  salicylic  acid  is  added,  also  five  drops  of  2% 
potassium  nitrite  and  five  drops  of  10%  acetic  acid  are  added,  and,  after 
diluting  up  to  the  mark,  the  tubes  are  heated  in  the  water-bath  as 
directed.  L.  de  K. 

A  Biochemical  Method  for  the  Determination  of  Small 
Quantities  of  Salicylic  Acid  in  the  Presence  of  an  ^Excess  of 
;?-Hydroxybenzoic  Acid.  Jacob  Boeseken  and  H.  Waterman 
{Proc.  K.  Ak'id.  Wetetisch.  Amsterdam,  1911,  14,  604— 607).— The 
authors  find  that  whilst  ^-(and  also  7/j-)hydroxybonzoic  acid  can  be 
used  as  carbon  nutriment  by  Penicillium  glaucum,  the  presence  of 
salicylic  acid  in  quantities  of  more  tlian  1%  causes  a  ret;\rdation  in 
the  growth  of  the  organism. 

By  comparing  the  effect  on  Penicillium  glaucum  of  the  mixture 
under  investigation  with  that  of  standard  mixtures  of  salicylic  acid 
and  ;>-hydroxybeiizoic  acid,  they  claim  to  be  able  to  determine,  with 
an  accuracy  of  a  trifle  over  1%.  quantities  of  salicylic  acid  varying  from 
1  to  10%  in  an  excess  of /)-hydroxybenzoic  acid.  H.  W. 

Estimation  of  Qlycyrrhizic  Acid  in  Commercial  Ammonium 
Glycyrrhizates.  H.  Cormimbckuf  [Ann.  Chim.  cmal.,  1912,  17, 
47 — 50). — Two  grams  of  the  sample  are  dissolved  in  50  c.c.  ot  hot 
water,  the  insoluble  matter  is  collected  on  a  filter,  and  washed  with 
50  c.c.  of  hot  water.  To  the  filtrate  and  washings  are  added  5  c.c.  of 
iV^/1 -sulphuric  acid,  and,  after  the  lap-e  of  twelve  hours,  the  liquid  is 
decanted  through  a  filter  and  tbe  precipita'ed  glycyrrhizic  acid  washed 
by  decantation,  small  quantities  of  water  being  used.  The  filtrate  is 
now  evaporated  almost  to  dryness,  the  residual  solution  is  mixed  with 
a  small  quantity  of  water,  and  the  further  quantity  of  glycyrrhizic 
acid  thus  obtained  is  collected  on  a  filter  and  wa.shed.  Both  precipi- 
tates are  then  dissolved  in  ammonia,  the  united  solutions  are  evapor- 
ated to  dryness,  the  residue  is  dried  at  100°,  and  weighed.  The 
amount  of  gums  present  in  the  sample  may  be  estimated  by  rendering 
the  filtrate  from  glycyrrhizic  acid  ammoniacal,  evaporating  the 
solution,  and  drying  the  residue  to  constant  weight.  The  5  c.c.  of 
iV/1 -sulphuric  acid  yield  0"330  gram  of  ammonium  sulphate,  and  this 
quantity  is  substracted  from  the  weight  of  the  residue  so  as  to  obtun 
the  actual  weight  of  the  gums.  W.  P.  S. 

Detection  of  Added  Water  in  Milk  (Detection  of  Nitrates). 
J.  TiLLMANS  (Chem.  Zeit.,  1912,36,  81). — The  presence  of  added  water 
containing  nitrates  may  be  detected  in  milk  by  shaking  5  c.c.  of  the 
sample  with  about  20  c.c.  of  a  solution  of  diphenylamine  in  sulphuric 
acid.  Should  the  milk  contain  more  than  3  mg.  of  nitric  acid  (NoOj) 
per  litre,  a  green  coloration  is  obtained.  Milk  free  from  nitrates 
yields  a  pink  or  yellowish-red  coloration.  W.  P.  S. 
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New  Method  of  Determining  the  Melting  Points  of  Fate. 
Remy  Pkouzerguk  {Ann.  Chim.  anal.,  1912,  17,  5()  — 58). — The  lower 
end  of  a  glas.s  tube,  5  mm.  in  diameter,  is  drawn  out  into  a  fine  jet 
which  is  filled  with  the  molten  fat.  When  the  fat  has  solidified  in  the 
jet,  the  tube  is  about  one-half  filled  with  water,  to  which  a  few  drops 
of  phenolphthalein  solution  have  been  added,  and  the  tube  is  attached 
to  a  thermometer  which  is  immersed  in  a  very  dilute  sodium  hydroxide 
solution  contained  in  a  te.st-tube.  The  latter  is  then  placed  in  a 
beaker  of  water,  and  the  temperature  is  raised  gradually.  When  the 
melting  point  of  the  fat  is  reached,  the  alkaline  solution  in  the  test- 
tube  flows  upwards  past  the  melted  fat  in  the  jet,  and  produces  a  red 
coloration  with  the  phenolphthalein  in  the  narrow  tuue.        W.  P.  S. 

Testing  Lecithin.  Seidleb  {Chem.  Zentr.y  1911,  ii,  1885;  from 
Apoth.  Zeit.  1911,  26,  912— 913).— The  test  described  by  Casanova 
(Abstr.,  1911,  ii,  673)  is  not  practicable,  as  the  ethereal  solution  does 
not  mix  with  the  ammonium  molybdate  solution.  It  is  recommended 
that  a  small  portion  of  the  substance  should  be  mixed  with  ammonium 
molybdate  solution,  and  then  poured  on  the  surface  of  concentrated 
sulphuric  acid.  If  lecithin  is  present  in  the  substance,  a  blue  coloration 
is  obtained  immediately.  W".  P.  S. 

Analysis  of  Lecithin.  Sattler  {Chem.  Zenlr.,  1911,  ii,  1885; 
from  Apoth.  Zeit.,  1911,26,  930). — A.  method,  proposed  by  Thierfelder, 
is  recommended  for  the  estimation  of  phosphorus  in  lecithin.  A 
quantity  of  about  0*5  gram  of  the  lecithin  is  heated  with  20  c.c.  of  a 
mixture  consisting  of  equal  volumes  of  sulphuric  and  nitric  acids  ; 
afterwards  20  c.c.  of  nitric  acid  are  added  drop  by  drop,  and  the 
mixture  is  heated  to  remove  the  excess  of  nitric  acid.  The  solution  is 
then  diluted  with  150  c.c.  of  water,  50  c.c.  of  50%  ammonium  nitrate 
solution  are  added,  and  the  phosphoric  acid  is  precipitated  with 
ammonium  molybdate  solution.  The  precipitate  is  washed  by  decanta- 
tion  until  the  greater  part  of  the  acid  has  been  removed,  then 
dissolved  in  a  definite  quantity  of  iV^/2-sodium  hydroxide  solution, 
the  ammonia  is  expelled  by  boiling  the  mixture,  and  the  excess  of 
alkali  is  titrated.  The  number  of  c.c.  of  iV/2-sodium  hydroxide 
solution  used,  when  multiplied  by  0554,  gives  the  amount  (in  mg.)  of 
phosphorus  present.  W*  P.  S. 

The  Proposed  Method  of  Micro  sublimation  for  the  Detec- 
tion of  iEsculin  and  the  Identification  of  Gelsemium.  Frank 
TuTiN  [Phartn.  J.,  1912,  [iv],  34,  157). — Chiefly  a  criticism  of  a  paper 
published  recently  by  Tunmann  (compare  this  vol.,  ii,  104).  It  is 
shown  that  gelsemium  does  not  contain  sesculin,  and  that  the 
sublimate  obtained  by  Tunmann  from  gelt-emium  must  have  consisted 
of  scopoletin  (compare  Trans.,  1910,  2223;  1911,  1043).  Scopoletin 
yields  a  distinctly  crystalline  sublimate  at  a  temperature  of  150°, 
whilst  sesculin  gives  a  slight  tarry  sublimate  ;  on  raising  the  tempera- 
ture, aesculin  gradually  decomposes,  giving  a  further  quantity  of  tarry 
sublimate  together  with  crystals  of  sesculetin.  .^sculin  was  found  to 
have  m.  p.  200—202°.  W.  P.  S. 
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Estimation  of  Mustard  Oil  in  Feeding  Cakes  and  in 
Mustard.  Ch.  Brioux  {Ann.  Chim.  anal.,  1912,  17,  3 — 9). — 
Twenty-tive  grams  of  the  cake  or  mustard  are  heated  with  500  c.c. 
of  water  in  a  flask  for  one  hour  at  37°,  2  grams  of  sodium  fluoride 
being  also  added  to  inhibit  the  action  of  micro-organisms.  After  the 
addition  of  25  c.c.  of  alcohol,  the  mixture  is  distilled,  150  c.c.  of 
distillate  being  collected  in  a  250  c.c.  flask  containing  10  c.c.  of 
ammonia.  The  ammoniacal  distillate  is  then  treated  with  50  c.c. 
of  ^/10-silver  nitrate  solution,  heated  for  one  hour  to  a  temperature 
of  80°,  cooled,  and  diluted  with  water  to  a  volume  of  250  c.c.  After 
filtration,  125  c.c.  of  the  filtrate  are  acidified  with  nitric  acid,  and  the 
excess  of  silver  is  titrated  in  the  usual  way  with  thiocyanate  solution. 
One  molecule  of  crotonylthiocarbimide  yields  1  molecule  of  silver 
sulphide,  and  the  amount  of  the  mustaVd  oil  (as  crotonylthiocarbimide) 
may,  therefore,  be  calculated  from  the  quantity  of  silver  used.  Rape 
seed  cakes  were  found  to  contain  from  0*50  to  0*86%  of  crotonylthio- 
carbimide. W.  P.  S. 

Colour  Reactions  of  Amino-compounds  in  Presence  of  Mineral 
Acids  and  Potassium  Bichromate.  Henri  Agulhon  and  Pierre 
Thomas  {Bull.  Soc.  chim.,  1912,  [iv],  11,  69— 73).— The  behaviour  of  a 
long  series  of  amino<:ompounds  with  (a)  sulphuric  acid  and  potassium 
dichromate  and  {b)  nitric  acid  and  potassium  dichromate,  has  been  ex- 
amined with  a  view  to  ascertaining  whether  these  reagents  can  be  used  to 
distinguish  between  various  cla-sses  of  amino-compounds  (compare 
Abstr.,  1911,  ii,  1140). 

The  tirst  reagent,  at  100°,  divides  amino-compounds  into  four  main 
groups,  namely,  those  which  give  (1)  no  coloration,  (2)  a  bright  green 
tint,  (3)  an  olive-green  colour,  (4)  a  brownish-green  solution,  with 
a  few  which  give  brown  or  reddish  colours.  The  following  general 
conclusions  are  drawn.  'The  oxidisability  of  amino-compounds  is  a 
function  of  the  number  of  carbon  atoms  in  the  molecule,  for  example, 
among  the  aliphatic  amines  all  below  diethylamine  give  no  coloration. 
The  presence  of  the  group  NHg'COgH  renders  the  compound  less 
liable  to  oxidation.  The  presence  of  a  benzene  ring  leads  to  the 
formation  of  an  olive  or  brownish-green  colour. 

With  the  second  reagent,  only  glucosamine  gives  a  coloration  in  the 
cold,  and  comparatively  complex  amines  only  give  a  coloration  on 
warming  at  100°. 

In  the  purine  group,  adenine,  hypoxanthine,  and  parabanic  acid  give 
no  coloration  with  either  reagent  ;  xanthine,  guanine,  and  allantoin 
give  a  green  with  the  fir.st  reagent  at  100°;  uric  acid,  theobromine, 
caffeine,  and  alloxan  give  colours  with  the  first  reagent  both  in  the 
cold  and  at  100°,  and  dialuric  acid  and  alloxanthine  give  colours  with 
the  first  reagent  in  the  cold  and  at  100°,  and  also  at  100°  with 
the  second  reagent.  T.  A.  H. 
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The  "Constant  of  Refraction."  F.  Schwers  {Bull.  Acad.  roy. 
Belg.,  1912,  55—80.  Compare  Abstr.,  1910,  ii,  913;  1911,  ii,  92, 
949). — The  value  of  J,  in  the  equation  Gn  =  ACo  has  been  calculated, 
from  figures  recorded  by  other  observers,  for  non-aqueous  binary 
mixtures.  It  varies  from  one  system  to  another,  as  in  the  case  of 
aqueous  mixtures,  and  diminishes  slightly  with  diminution  in  the 
wave-length  of  the  light  used.  The  values  of  A  are,  in  general,  very 
different  from  those  obtained  for  aqueous  solutions,  and  are  often  less 
than  unity.  In  most  of  the  examples  quoted,  carbon  disulphide  was 
one  of  the  liquids  in  the  mixture,  although  figures  are  also  given  for 
alcoholic  solutions,  mixtures  of  two  acids,  and  mixtures  of  two  liquids 
of  the  cyclic  series.  The  author  criticises  the  work  of,  and  values 
recorded  by,  Zecchini  (compare  Abstr.,  1897,  ii,  470).  W.  G. 

Molecular  Refraction,  Molecular  Volume,  and  Dissocia- 
tion in  Non-aqueous  Solvents.  Fritz  Rohhs  (Ann.  Fhysik,  1912, 
[iv],  37,  289 — 329), — Measurements  have  been  made  of  the  densities 
and  refractive  indices  of  solutions  of  potassium  iodide,  cadmium  iodide, 
succinic  acid,  and  mercuric  chloride  in  ethyl  alcohol,  and  of  the  three 
former  substances  in  acetone.  For  the  density  determinations  the 
displacement  method  was  employed,  and  it  has  been  found  that  this 
affords  results  of  the  same  degree  of  accuracy  as  are  obtained  in  the 
case  of  aqueous  solutions.  Hallwachs's  double  cell  refractometer 
method  was  used  in  the  optical  measurements,  the  results  thus  obtained 
being  accurate  to  about  0-03%. 

As  the  solutions  are  diluted,  the  molecular  volume  of  the  dissolved 
substance  diminishes,  the  falling  off  being  more  marked  than  in 
aqueous  solutions.  This  diminution  is  attributed  to  increasing 
ionisation. 

In  a  similar  way,  the  molecular  refraction  of  the  various  substances 
increases  very  considerably  as  the  dilution  is  increased.  This  variation  in 
the  refractivity  is  probably  conditioned  by  the  corresponding  change  in 
the  molecular  volume,  and  is  therefore  only  indirectly  due  to  the 
alteration  in  the  degree  of  ionisation  of  the  solute. 

Reference  is  made  to  the  two  groups  which  are  obtained  when  the 
differences  between  the  refractivities  of  acid  and  their  sodium  salts 
are  compared.  For  the  weak  acids  these  differences  are  much  greater 
than  for  the  strong  acids.  It  is  shown  that  the  differences  in  the 
volume  relationships  are  essentially  responsible  for  the  differences  in 
question.  H.  M.  D. 

Molecular  Refractions  of  Organic  Compounds  for  Light  of 
Infinite  Wave-length.  Dimitri  K.  Dobrosekdoff  (/.  Rv^s.  Phya. 
Chem.  Soc,  1912,  44,  1  —  65.  Compare  Abstr.,  1910,  ii,  93,  94  ;  1911, 
ii,  458). — The  author  has  calculated  the  molecular  refraction  for  light 
of  infinite  wave-length  for  several  hundreds  of  organic  compounds  of 
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different  types  by  means  of  the  formula  M{K-  \)j{K-\-  2)2),  where  M 
is  the  molecular  weight  and  K  the  dielectric  constant.  The  values  of 
K  and  D  are  taken  partly  from  his  own  measurements  and  partly  from 
those  of  other  authors.  The  investigation  represents  an  extension  of 
that  of  Landolt  and  Jahn  (Abstr.,  1893,  ii,  57)  and  Jahu  and  Moeller 
(Abstr.,  1894,  ii,  265). 

A  large  number  of  detailed  conclusions  are  drawn  from  the  numbers 
obtained,  the  principal  ones  being  as  follows. 

The  molecular  refraction  for  light  of  infinite  wave-length  exhibits  a 
marked  constitutive  character,  so  that  the  corresponding  atomic 
refractions  for  the  various  elements  are  by  no  means  constant  in  value. 
Additive  character  is  very  faintly  shown,  and  is  much  less  appreciable 
than  with  the  molecular  refraction  for  D-  or  alight. 

The  increase  of  MR^jr^  corresponding  with  the  increment  of  CHj  in 
homologous  series  varies  widely. in  different  series,  and  does  not  always 
remain  constant  in  one  and  the  same  series.  As  a  rough  approxima- 
tion, it  may  be  said  that  the  values  of  this  increase  approach  either  the 
value  6 — 8  ("  small  difference  ")  found  in  the  case  of  esters  or  the 
value  12  ("  large  difference")  found  for  the  ketone  series.  Sometimes 
such  values  as  double  the  large  difference  or  half  the  small  difference 
are  found,  but  intermediate  numbers  rarely  occur. 

The  influence  of  unsaturation  on  the  value  of  MR^  seldom  corre- 
sponds with  that  observed  with  MR^  or  MRa-  In  benzene  the  three 
double  linkings  have  virtually  no  effect,  but  in  other  cases  unsaturation 
nearly  always  produces  a  negative  effect. 

No  two  isomerides  are  known  with  identical  values  of  MR^  ,  and 
isomerism  exerts  considerable  influence  on  this  magnitude,  this 
influence  being,  in  general,  similar  to  that  observed  with  the  dielectric 
constant  itself  {loc.  cit.).  T.  H.  P. 

Refractometric  Investigations.  Johan  F.  Eykman  {Cftem. 
Weekblad,  1911,  8,  651—667.  Compare  Abstr.,  1909,  i,  718).— A 
large  number  of  organic  compounds,  chiefly  ring  compounds,  have  been 
prepared  in  a  pure  condition,  their  refractivities  for  a  number  of  lines 
have  been  measured,  and  the  refraction  constants  calculated  according 
to  the  formulae  of  Gladstone  and  Dale,  of  Lorenz  and  Lorentz,  and  of 
the  author.  Below  are  given  the  names  of  the  compounds  investi- 
gated, their  densities,  boiling  and  melting  points  where  given  (some  of 
the  compounds  have  not  previously  been  prepared  in  a  pure  condition), 
and  the  molecular  refraction  constants  for  the  a-line,  MRa,  calculated 
according  to  the  Lorenz  formula. 

1  :  4-Dimethylcyc;ohexane,  m.  p.  -32°  to  -  33°,  b.  p.  120-0- 120-2°/ 
768  mm,  D^^  0-7620,  MR^  37-067  ;  1  :  3  :  5-trimethylcyc^ohexane,  m.  p. 
about  -50°,  b.  p.  136—140°,  D^'^  0-7744,  MR^  41-760  ;  1  :  2-dimethyl- 
cyc^ohexane,  b.  p.  124-57731  mm.,  D"^  0-7880,  if i2„  36816;  1:2:  4-tri- 
methylc2/cZohexane,  b.  p.  141*5 — 143°/759  mm.,  MRa  ^l  538  ;  pulegane, 
b.  p.  141-5— 142°/758  mm.,  D"^  0-7799,  MRa  U-518 ;  cycZopentane- 
carboxylic  acid,  m.  p.  3-5°,  b.  p.  92— 93°/7  mm.,  D^"*'  1-0555, 
MRa  29-207  (compare  Perkin,  Trans.,  1894,  65,  99) ;  cj/cZopentylacetic 
acid,  D^"  1-0083,  MRa  33-840  ;  cyc/ohexanecarboxylic  acid,  D^^*  1-0258, 
MRa  33-801  ;  cycZohexylacetic  acid,  D^=*^  1-0012,  MRa  38-468;  heptoic 
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acid,  D'*"  0-90565,  MRa.  36-006  ;  cycZobutanecarboxylic  acid,  m.  p.  -  2^^, 
b.  p.  74—7572—2-5  mm.,  D>^^  10656,  MK^  24-953  ;  pinic  acid, 
W^-'  1-0925,  MRa.  45-384;  azelaic  acid.  D'^"«  1-0291,  MR^  47008; 
Z-pinonic  acid,  m.  p.  99°,  D""''  r0257,  MRa  47'86  ;  a-pirionic acid,  m.  p. 
105°,  ly^'  0-9975,  MRa.  48-434;  a-thujaketonic  acid,  D'""  1-0115, 
MRa  48-648  ;  pulegenic  acid,  D"=  1-0036.  MR^  47-543  ;  jmleganic  acid, 
m.  p.  -  18"  to  -  19°,  D^"-*  0-9169,  MR^  47-852;  tthyl  puleganate,  b.  p. 
145°/4  mm.,  D^'«  09178,  i/Ze^  56-909  ;  /^«^e^anor«i{n7^  Di«- 08814, 
MRa  45-820;  puleganolactone,  D-'  1-0146,  J/7?«  45-391  ;  A'  =  '*-ment,hen- 
l-ol,  D^"  0-8948,  MRa  47-378;  A* '^-meuthen-1-ol,  D"«  0-8703, 
J/i?a  47198;  fenchone,  D'^-' 0  9488,  i/7?^  44-068 ;  a-fencholeneAiuide, 
D'^'«  0-9331,  MRa  49-216;  )8-fencholenic  acid,  m.  p.  68°,  I)'"  0-9638, 
MRa  47-617;  /3-fencholamide,  D"'8'^  0-9072,  MRa  49-758;  fencholic 
acid,  m.  p.  18-8°,  b.  p.  119—120°/!  mm.,  MRa  47-531. 

Some  of  the  conclusions  drawn  from  the  optical  data  arc  as  follows, 
A  comparison  of  the  methylcyc^ohexanes  with  their  homologues  show 
that  in  these  compounds  the  increment  in  the  refraction  constant  for 
CHg  is  normal  (about  4-6  according  to  the  Lorenz  formula).  The  data 
given  for  the  next  series  of  compounds  (the  pentyl  and  hexyl  acids) 
shows  that  the  carboxyl  group  with  the  five  and  six-membered  rings 
and  the  CHg'COgH-group  associated  with  the  five-membered  ring 
brings  about  no  optical  exaltation  which  is  not  already  present  in  the 
corresponding  aliphatic  acids.  The  high  values  for  the  optical  constant 
of  a-pinonic  acid,  as  compared  with  that  for  ^pinonic  acid,  confirm  the 
view  of  Bayer  that  the  former  contains  a  cj^c^obutane  ring.  The 
results  obtained  with  the  terpineols  (menthenols)  prove  that  in  the  case 
of  a  semicyclic  double  bond  the  ring  is  to  be  brought  into  calculation  as 
two  side-chains.  The  conclusion  of  BrUhl,  that  ring-closing  has 
practically  no  effect  on  the  value  of  the  optical  constants  is 
discussed. 

1  :  2-  and  1  :  4-Dimethylc?/c-^ohexanes  as  well  as  1:3:5-  and  1:2:4- 
trimethylc?/(;/ohexanes  were  prepared  by  hydrogenating  the  correspond- 
ing hydrocarbons  in  presence  of  nickel.  Pulegane  (l-methyl-3-wo- 
propylcycZopentane)  was  obtained  as  a  by-product  in  the  conversion  of 
pulegenic  acid  into  pulegauic  acid  by  hydrogenation.  The  following 
derivatives  of  puleganic  acid  are  also  described  :  chlwide,  b.  p. 
89— 90°/ll  mm.;  amide,  m.  p.  147°;  anilide,  m.  p.  149—150°. 
cyc/oPentanecarboxylic  acid  was  prepared  by  eliminating  the  elements 
of  water  from  c?/c^opentane-2-olcarboxylic  acid  and  hydrogenation 
of  the  resulting  cjyc/opentanecar  boxy  lie  acid  in  presence  of  nickel  at 
170 — 175°.  c?/c^oButanecarboxylic  acid  was  obtained  by  condensing 
ethyl  disodiomalonate  with  trimethylene  bromide,  saponifying  the 
ethyl  cyc^obutanedicarboxylate,  and  distilling  the  resulting  acid. 

G.  S. 

Spectro-ohemistry  of  Nitrogen.  VII.  Julius  W.  BriIbl 
{Zeitsch.  physikal.  Clmn.,  1912,  79,  1—54.  Compare  Abstr.,  1898 
ii,  362,  417). — The  author's  investigations  on  the  spectrochemistry 
of  nitrogen  compounds  are  now  extended  to  unsaturated  compounds, 
and  to  compounds  the  constitution  of  which  is  analogous  to  that  of 
aromatic  compounds.      For  the  numerical  data  as  to  the   molecular 
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refractivities  for  the  a-hydrogen  and  Z?-lines,  and  the  molecular 
dispersion  My  -  J/^  of  a  large  number  of  compounds,  the  original  paper 
must  be  consulted. 

The  first  table  contains  a  summary  of  the  data  for  homologous 
series  of  compounds  of  the  pyrazine,  pyridine,  piperidine,  ketazine, 
and  other  groups,  and  it  is  shown  that  the  alicyclic  compounds,  sucli 
as  the  piperidinet*,  the  unsaturated  homologous  compounds  of  linear 
structure,  and  also  the  cyclic  uninuclear  compounds,  all  have 
approximately  the  normal  value  for  the  increment  CHg  (about  4*6  for 
Ma_  and  Oil  for  the  disperf>ion  My- Ma).  Multinuclear  nitrogen 
compound.><,  such  as  the  quinoxalines,  phenyleneamidines,  and 
quinolines,  have  rather  higher  refraction  increments  and  higher 
dispersion  increments  for  the  CHj  group. 

The  second  table  contains  the  data  for  thirteen  groups  of  isomeric 
compounds,  and  the  conclusions  which  can  be  drawn  as  to  the 
constitution  of  the  compounds  are  discussed  in  detail.  Many  of  the 
cases  of  isomerism  have  been  dealt  with  in  previous  papers.  The 
results  confirm  the  previous  rule  as  to  the  very  slight  optical  effect 
of  ring  formation.  From  a  comparison  of  the  refractivities  of 
pyridazine,  pyrazine,  and  ethylene  cyanide,  the  conclusion  is  drawn 

that  the  formula  ^      J^  ^^  ^^®  ^^^J  possible  one  for  pyridazine,  and 


N^       ">N  is  the  most  probable  formula  for  pyrazine. 

The  third  table  contains  data  which  permit  of  the  calculation  of  the 
constants  for  nitrogen  doubly  bound  to  carbon  (the  carbim  group 
N^^C).  In  general,  the  nitrogen  of  this  group  in  open  chains,  in 
which  it  is  not  conjugated  with  other  unsaturated  groups,  has  smaller 
refraction  and  dispersion  values  than  when  the  carbim  group  is 
conjugated.  The  atomic  functions  of  the  nitrogen  of  unconjugated 
carbim  compounds  are  approximately  equal  for  the  ketoximes, 
aldoximes,  alkylalkylideneamines,  and  dialkylimines  (that  is,  in  the 
combinations  0 — N=lC  and  C — N^^C),  but  if  the  third  valency  of 
the  carbim  C  atom  is  satisfied  with  hydrogen,  as  in  the  imino-ethers, 
the  optical  values  for  the  nitrogen  are  smaller  than  for  the  above 
coujpounds  ;  when  the  place  of  the  hydrogen  is  taken  by  a  halogen 
the  refractivity  of  the  nitrogen,  and  especially  the  dispersion,  again 
increase.  The  magnitude  of  the  refractivity  of  the  nitrogen  in  the 
conjugated  carbim  group  also  depends  on  the  nature  of  the  group  with 
which  it  is  conjugated. 

The  last  section  of  the  paper  deals  with  the  optical  effect  of  ring 
closing  in  unsaturated  heterocyclic  systems.  As  the  optical  properties 
of  the  nitrogen  and  of  the  ethylene  linkings  cannot  easily  be  deter- 
mined separately  in  these  compounds,  it  is  necessary  to  assume  that 
one  of  these  is  constant,  and  ascribe  the  whole  of  the  variation 
to  the  other.  Assuming  that  the  value  for  the  nitrogen  is  constant, 
the  value  of  the  double  bond  iu  the  heterocyclic  compounds  is  much 
smaller  than  the  normal  value.  Similarly^  the  refractivity  of  the 
C^^N  linking  in  the   heterocyclic   compounds   is   smaller  than    the 
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normal  value,  so  that  heterocyclic  ring-closing  has  a  depressing  effect 
on  the  refractivity.  G.  S. 

Investigation  of  Mercury  Lines.  Structure.  Changes  in 
the  Lines  and  Spectrum  on  Dilution  of  the  Metal  Vapour. 
Zeeman  Effect  in  Weak  and  Strong  Fields.  G.  Wendt  {Ann. 
Physik,  1912,  [iv],  37,  535— 560). —Wave-length  difference  measure- 
ments have  been  made  in  the  grating  and  prism  spectra  of  mercury  in 
order  to  ascertain  the  relative  positions  of  the  chief  lines  and  their 
satellites.  The  measurements  extend  over  the  visible  and  ultra-violet 
region  from  A.  =  2967  to  \  =  5804.  The  changes  in  the  character  of 
the  spectrum  due  to  varying  pressure  of  the  mercury  vapour  and  the 
foreign  gas  present  in  the  discharge  tube  or  mercury  lamp  and  those 
due  to  the  action  of  a  magnetic  field  have  also  been  examined. 

H.  M.  D. 

Absorption  and  Refraction  Methods  in  Relation  to  Ethyl 
Acetoacetate.  Arthur  Hantzsch  {Ber.,  1912,  45,  559 — 567). — A 
reply  to  Auwer's  criticism  (this  vol.,  ii,  4)  of  the  author's  previous 
work  (Abstr.,  1910,  i,  811).  The  superiority  of  absorption  methods 
over  refracfcometric  measurements  in  dealing  with  tautomeric  problems 
is  emphasised,  and  illustrated  by  reference  to  the  absorption  spectra  of 
ethyl  dimethylacetoacetate,  ethyl  diethylacetoacetate,  and  ethyl 
/8-ethoxycrotonate.  F.  B. 

Significance  of  the  Absorption  Method  for  the  Chemistry 
of  the  Terpenes.  Arthur  Hantzsch  {Ber.,  1912,  45,  553 — 559). — 
The  author  shows  that  the  purity  of  the  terpenes  is  best  controlled, 
and  the  compounds  themselves  best  characterised,  by  means  of  their 
ultra-violet  absorption  spectra.  When  the  terpenes  are  not  quite  pure, 
fractions  differing  in  b.  p.  by  only  0*1°  often  show  considerable  differ- 
ences in  the  form  and  position  of  their  absorption  curves.  The 
absorption  curves  of  the  following  compounds  in  alcoholic  solution  are 
recorded :  a-pinene,  d-  and  Mimonene,  dipentene,  ^-a-phellandrene, 
y8-phellandrene,  sylvestrene,  caryophyllene,  m-  and  jo-cymene,  d-  and 
/-camphor,  d-  and  Z-borneol,  d-  and  Z-laurinol. 

It  is  found  that  all  these  substances,  with  the  exception  of  m-  and 
/)-cymene,  a-phellandrene,  d-  and  /-laurinol,  and  caryophyllene,  show 
general  absorption,  and  that  solutions  of  the  terpenes  and  camphors  do 
not  conform  to  Beer's  law,  the  absorption  of  equimolecular  solutions 
increasing  slightly  with  the  dilution.  Further,  the  results  confirm  the 
conclusion  of  Crymble,  Stewart,  Wright,  and  Rea  (Trans.,  1911,  99, 
1269)  that  the  power  of  absorption  increases  as  the  contiguity  of  the 
double  Unkings  becomes  more  pronounced. 

Dipentene,  d-,  1-,  and  t-limonene  show  slight  differences  in  their 
absorption  curves,  but  these  are  probably  due  to  the  presence  of 
difficultly  removable  impurities.  F.  B. 

Photographic  Determination  of  the  Intensity  Distribution 
in  Blood  Spectra.  Wolfgang  Heubner  and  H.  Rosenberg  {Biochem. 
Zeitsch.,  1912,  38,  345— 384).— A  pliotograpbic  method  of  estimating 
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the  relative  intensity  of  the  absorption  of  light  of  different  wave- 
lengths in  the  blood  absorption  bands  is  degcribed,  and  the  results 
obtained  in  the  examination  of  normal  blood  from  different  sources  are 
recorded.  The  method  depends  on  the  photometric  estimation  of  the 
light  which  is  transmitted  by  the  negative  on  which  the  absorption 
spectrum  has  been  suitably  recorded  and  developed.  When  proper 
precautions  are  taken,  the  extinction  of  the  light  by  the  precipitated 
silver  affords  a  measure  of  the  extent  to  which  the  colouring  matter  of 
the  blood  has  absorbed  light  of  different  wave-lengths. 

Normal  blood  from  rabbits,  sheep,  and  pigs  was  found  to  have  the 
same  intensity  distribution  within  the  limits  of  error  of  the 
measurements. 

Observations  relating  to  the  spectrum  of  methaemoglobin  are  also 
recorded.  The  absorption  maxima  are  slightly  displaced  in  comparison 
with  those  of  the  oxyhsemoglobin  bands.  H.  M.  D. 

Influence  of  Fluorescence  on  lonisation  by  Collision.  J. 
Franck  and  W.  Westphal  (Ber.  Deut.  physikal.  Gee.,  1912,  14, 
159 — 166), — Experiments  are  described  which  show  that  the  intensity 
of  the  glow  discharge  current  through  iodine  vapour  is  increased  to  a 
considerable  extent  when  the  vapour  is  caused  to  fluoresce  under  the 
influence  of  light  rays.  In  agreement  with  previous  observations,  it 
is  found  that  the  fluorescence  is  not  accompanied  by  any  measurable 
amount  of  ionisation,  and  to  explain  the  variation  in  the  intensity  of 
the  current  of  the  glow  discharge,  it  is  supposed  that  the  energy  of  the 
vibrating  electrons  is  increased  by  the  light  energy  absorbed  in  such  a 
way  that  many  more  ions  are  produced  by  collision  when  the  discharge 
is  passed  through  the  fluorescing  vapour  as  compared  with  the  number 
produced  in  the  case  of  the  non-illuminated  vapour.  H.  M.  D. 

Rotatory  Power  of  Electrolytes.  I  and  II.  Corrado  Bon- 
GiovANNi  (Gazzetta,  1912,  42,  i,  179—185,  194— 196).— The  ions  of 
optically  active  electrolytes  have  not  a  distinct  rotatory  power  of  their 
own,  because  the  author  finds  that  the  rotatory  power  of  a  solution  of 
an  optically  active  electrolyte  is  not  altered  when  it  is  treated  with  a 
second  electrolyte  having  a  common  ion.  The  author's  experiments 
were  effected  with  normal  potassium  tartrate  with  addition  of 
potassium  nitrate  or  potassium  sulphate,  potassium  sodium  tartrate 
with  addition  of  potassium  sulphate,  quinine  sulphate  with  addition  of 
potassium  sulphate,  quinine  dihydrochloride  with  addition  of  calcium 
chloride,  quinine  dihydrochloride  with  addition  of  quinine  sulphate. 

R.  V.  S. 

Chemical  Changes  Produced  by  Different  Kinds  of  Rays. 
V.  Carl  Neuberg  {Biochem.  Zeitsch.,  1912,  39,  158— 166).— As 
various  authors  have  described  changes  in  chemical  substances  in  the 
light  from  quartz  lamps  which  the  author  has  not  succeeded  in 
producing  in  sunlight  in  the  absence  of  catalysts,  it  was  thought  that 
the  differences  were  due  to  the  differences  in  the  rays  from  the 
two  sources.  Under  "  physiological  conditions,"  however,  the  author 
has  also  failed  to  produce  such  effects  with  rays  from  quartz  lamps. 
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In  all  cases,  in  the  presence  of  catalysts,  especially  iron  salts,  marked 
changes  have  been  produced.  The  substances  investigated  were  dextrose, 
sucrose,  and  lactic  and  benzoic  acids.  S.  B.  S. 

The  Transformation  of  Energy  in  Photochemical  Changes 
in  Gases.  II.  Emil  Warburg  (Sitzungsber.  K.  Akad.  Wiss.  Berlin, 
1912,  216—225.  Compare  Abstr.,  1911,  ii,  834).— Under  the  influence 
of  the  silent  discharge,  ammonia  ceases  to  be  decomposed  when  the 
proportion  of  undecomposed  gas  has  fallen  to  5"6%.  Since  nitrogen 
aud  hydrogen  do  not  absorb  rays  of  wave-length  smaller  than  X  —  O'^fL, 
it  was  to  be  expected  that  this  equilibrium  condition  would  not  be 
attained  in  the  action  of  short-waved  rays  on  ammonia  or  its  mixtures 
with  Ng  +  SHg.  Experiments  made  with  a  mixture  containing  4-9%  of 
ammonia  show  that  this  is  actually  the  case,  and  that  the  photo- 
chemical yield  is  not  much  smaller  for  this  mixture  than  for  pure 
ammonia. 

The  formation  of  ozone  from  oxygen  under  the  influence  of  these 
rays  has  also  been  examined.  At  a  pressure  of  100 — 150  kilograms 
per  square  cm.,  rays  of  wave-length  \  =  0"2/x  are  almost  completely 
absorbed  by  oxygen  in  passing  through  a  column  two  cms.  long.  Of 
the  absorbed  radiant  energy,  46%  is  used  up  in  the  production  of  ozone. 
On  the  basis  of  Einstein's  theory  of  energy  quanta,  the  calculated 
proportion  of  the  absorbed  energy  which  is  photochemically  effective 
amounts  to  50%.  H.  M.  D. 

A  Connexion  between  Chemical  Energy  and  Optical 
Frequency.  Johannes  Stark  {Ber.  Deut.  physikcd.  Ges.,  1912,  14, 
119— 122).— Polemical  against  Haber  {ibid.,  1911,  13,  1117). 

H.  M.  D. 

Alloys  and  Electrolytic  Depositions  of  Radium.  FREniRic 
DE  Mare  and  Charles  Jacobs  (Bull.  Acad.  roy.  Belg.,  1912,  53 — f)4). — 
By  heating  a  mixture  of  radium  sulphate,  silver  chloride,  calcium 
carbonate,  and  carbon,  in  a  Fletcher  furnace,  a  yellowish-white,  silver- 
radium  alloy  was  obtained,  which  exhibited  marked  radioactivity.  On 
electrolysing  a  solution  of  radium  acetate,  using  platinum  electrodes, 
a  brown  deposit  was  formed  at  the  cathode,  which  was  very  radioactive. 

By  other  experiments  the  authors  show  that  quartz  is  traversed  by 
the  luminous  radiations  emitted  from  a  radium  salt,  but  not  by  the  a-, 
/3-,  or  y-rays.  W.  G. 

Secondary  Radiation  in  Gases  for  Primary  Rays  in  the 
Neighbourhood  of  the  Optimum  Velocity.  Walther  Kossel 
{Ann.  Physik,  1912,  [iv],  37,  393— 424).— The  author  has  investigated 
the  amount  of  the  secondary  radiation  which  is  emitted  by  air  and 
other  gases  when  acted  on  by  primary  cathode  rays  of  200  to  1000 
volts.  In  the  case  of  a  particular  gas,  the  number  of  secondary 
electrons  which  are  liberated  by  a  primary  ray  over  a  given  length  of 
path  is  proportional  to  the  pressure  of  the  gas.  The  relationship 
between  the  secondary  ray  production  and  the  absorption  of  the  primary 
rays  of  different  velocities  depends  very  largely  on  the  speed  of  the 


U.   816  ABSTRACTS  OF  CHEMICAL   PAPERS. 

primary  electrons.  As  the  speed  diminishes,  the  absorption  increases  in 
a  continuous  manner,  the  rate  of  increase  becoming  greater  and  greater 
as  the  speed  of  the  primary  ray  is  reduced.  On  the  other  hand, 
although  the  secondary  ray  production  follows  a  similar  course  at  first, 
a  maximum  is  reached  at  a  certain  speed  of  the  primary  ray,  and 
further  reduction  of  the  speed  leads  to  a  rapid  falling  off  in  the 
amount  of  the  secondary  radiation. 

Experiments  with  different  gases  (air,  carbon  monoxide,  carbon 
dioxide,  nitrogen,  sulphur  dioxide,  and  helium)  show  that  at  1000  volts, 
the  secondary  ray  production  is  determined  solely  by  the  density  of 
the  gas.  Hydrogen  forms  an  exception,  the  number  of  secondary 
electrons  emitted  being  four  times  as  large  as  corresponds  with  the 
density.  The  abnormal  behaviour  of  hydrogen  is  also  exhibited  in  its 
compounds,  as  is  shown  by  the  experimental  data,  for  methane. 

H.  M.  D. 

Energy  of  the  Electrons  Emitted  by  Glowing  Calcium  Oxide. 
Hans  Scuneider  (Ann.  Physik,  1912,  [iv],  37,  569 — 5915). — Tiie  energy 
change,  which  is  associated  with  the  omission  of  electrons  by  strongly 
heated  calcium  oxide,  has  been  measured  at  a  series  of  temperatures 
between  1100°  and  1350°.  The  method  employed  depends  on  the 
measurement  of  the  extra  electrical  energy  which  must  be  supplied  to 
a  platinum-iridium  wire,  covered  with  a  thin  layer  of  the  oxide,  in 
order  to  compensate  for  the  loss  of  energy  due  to  the  emission  effect. 
At  all  temperatures  the  values  obtained  for  the  energy  of  emission 
are  considerably  greater  than  those  calculated  from  the  theory 
developed  by  Richardson,  and  the  observed  effect  increases  more 
rapidly  with  the  temperature  than  would  be  anticipated  on  the  basis 
of  theory.  A  comparison  is  made  between  the  energy  of  electron 
emission  and  the  energy  of  radiation  of  a  black  body  at  the  same 
temperature,  and  it  is  found  that  the  former  increases  with  the 
temperature  much  more  rapidly  than  the  latter.  H.  M.  D. 

The  Characteristic  Homogeneous  Rontgen  Radiation  from 
Elements  of  High  Atomic  Weight.  J.  Crosby  Chapman  {Proc. 
Ccmib.  Phil.  Soc,  1912,  16,  399— 404).— Experiments  are  described 
which  show  that  when  penetrating  ^-rays  are  allowed  to  fall  on  lead, 
it  emits  a  characteristic  homogeneous  radiation.  When  the  .superposed 
scattered  radiation  is  allowed  for,  the  absorption  of  these  rays  by 
aluminium  is  in  almost  perfect  agreement  with  the  exponential 
formula.  The  percentage  absorption  of  the  rays  by  0'0067  cm.  of 
aluminium  is  26*2  and  X/p=  17  "4. 

A  comparison  of  the  absorption  of  the  rays  from  different  secondary 
radiators  by  aluminium  and  lead  shows  that  the  homogeneous  radiation 
emitted  by  lead  has  the  same  properties  as  those  of  the  elements  of 
lower  atomic  weight.  In  accordance  with  this  it  is  found  that  the 
rays  from  selenium  (A./p  =  18'9)  are  unable  to  excite  the  characteristic 
lead  rays,  whilst  the  rays  from  bromine  (A./p=16*3)  possess  this 
property.  The  curve  showing  the  relation  between  the  absorption  in 
aluminium  and  the  relative  absorption  in  lead  commences  therefore  to 
rise  between  selenium  and  bromine. 
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From  these  results  it  appears  that  the  elements  of  high  atomic 
weight  behave  similarly  to  those  of  the  group  which  has  already  been 
investigated  in  detail.  H.  M.  D. 

Theory  of  the  Photo-electric  Current  in  Gases.  A.  Partzsch 
{Ber.  Deut.  physikal.  Ges.,  1912,  14,  60 — 73). — It  is  shown  that  the 
proportion  of  the  electrons  leaving  the  negative  electrode  which  reach 
the  positive  pole  is  not  determined  by  the  distance  I  between  the 
parallel  plates,  but  by  the  reduced  distance  ^(1  -  V/v),  in  which  V  repre- 
sents the  potential  difference  required  for  ionieation,  and  v  the  actual 
potential  difference  between  the  electrodes.  The  formulae  given  by 
Townsend  for  the  photo-electric  current  are  modified  by  introduction 
of  this  correction  factor. 

Measurements  have  been  made  of  iVT  and  V,  where  JVis  the  number 
of  collisions  experienced  by  an  ion  in  traversing  a  distance  of  one  centi- 
metre in  a  gas  at  a  pressure  of  one  millimetre  of  mercury.  According 
to  Stoletow's  law,  NV  should  be  the  same  for  different  gases.  The 
values  obtained  for  air,  nitrogen,  hydrogen,  oxygen,  and  carbon 
dioxide  respectively  are  as  follows  :  JVV  340,  346,  153,  268,  and  380  ; 
7  27-1,  27-9,  27-8,  23-9,  and  23-5.  The  mean  ionisation  potential  is, 
therefore,  very  nearly  the  same  for  air,  nitrogen,  and  hydrogen, 
but  is  distinctly  smaller  for  oxygen  and  carbon  dioxide.  The  smaller 
potential  in  these  cases  is  supposed  to  be  connected  with  their  electro- 
negative character.  From  the  value  of  iV,  it  appears  that  the  free 
path  of  an  ion  is  about  eleven  times  as  large  as  the  free  path  of  a 
molecule. 

For  mixtures  of  nitrogen  and  hydrogen,  NT  does  not  vary  linearly 
with  the  percentage  composition  of  the  mixture.  H.  M.  D. 

The  Selective  Photo-electric  Effect  of  Lithium  and  Sodium. 
Egbert  Pohl  and  P.  Pringsheim  {Ber.  Deut.  physikal.  Ges.,  1012,  14, 
46—59.  Compare  Abstr.,  1910,  ii,  379,  472,  922;  1911,  ii,  787).— 
A  method  is  described  by  which  a  metallic  lithium  surface  has  been 
obtained  which  shows  the  existence  of  a  selective  photo-electric  effect 
similar  to  that  which  has  been  already  observed  in  the  case  of  sodium, 
potassium,  and  rubidium.  The  method  consists  in  distilling  the  lithium 
in  a  vacuum  from  an  electrically  heated  iron  crucible  and  condensing 
the  vapour  on  a  water-cooled  platinum  plate  or  dish.  Sodium  surfaces 
can  be  obtained  in  the  same  way,  and  for  both  metals  the  dependence 
of  the  photo-electric  current  on  the  wave-length  of  the  incident  light 
has  been  examined  in  detail.  From  the  resonance  curves,  it  is  found 
that  the  maximum  for  lithium  is  at  about  \  =  280/i/A,  and  that  for  sodium 
at  about  A  =  340/A/i,.  The  curves  obtained  in  different  experiments  with 
metal  surfaces  produced  in  slightly  different  ways  are  not  coincident, 
and  this  circumstance  leads  the  authors  to  the  conclusion  that  the 
accuracy  with  which  the  maxima  have  been  determined  up  to  the 
present  is  not  greater  than  about  ±  10/a/x.  H.  M.  D. 

Photo-electric  Phenomena  with  Antimony  Sulphide  (Anti- 
monite).  J.  Olie,  jun.,  and  Hugo  K.  Kruyt  {Proc.  K.  Akad.  W«ttn9ch. 
Amsterdam,  1912,  14,  740—743). — According  to  Jaeger  (Abstr.,  1907, 
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ii,  923),  Japanese  antimonite  resembles  selenium  in  regard  to  the  sensi- 
tiveness of  its  electrical  conducting  power  to  light. 

Other  less  pure  specimens  of  antimonite  do  not  exhibit  this  property, 
and  the  authors  have,  therefore,  prepared  pure  antimony  sulphide  by 
heating  the  constituents  in  exhausted  tubes  at  about  600°  with  the 
object  of  testing  its  conducting  properties.  Photo-electrical ly  sensi- 
tive products  are  readily  obtained  in  this  way,  and  the  maximum 
degree  of  sensitiveness  is  reached  when  the  antimony  and  sulphur  are 
present  in  the  exact  proportion  required  by  the  formula,  SbgSg.  This 
sensitiveness  is  of  the  same  order  as  that  exhibited  by  Japanese 
antimonite.  The  rapid  change  in  the  photo-electric  wensitiveness 
when  the  composition  deviates  slightly  from  SbjSg  is  probably  due  to 
the  formation  of  mixed  crystals.  Small  quantities  of  impurities  also 
appear  to  be  of  considerable  importance,  and  the  authors  have  observed 
that  the  nature  of  the  glass,  of  which  the  melting  tubes  are  constructed, 
has  an  influence  on  the  sensitiveness  of  the  product  to  light.  This 
may  account  for  the  discrepancy  between  Jaeger's  observation  that 
Japanese  antimonite  loses  its  sensitiveness  to  light  when  melted  and 
resolidified,  whereas  the  authors  find  that  this  operation  can  be 
carried  out  without  any  appreciable  alteration  in  the  effect. 

H.  M.  D. 

Electric  Light  Accumulator.  Chr.  Winther  {Zeitsch.  Elektro- 
chem.,  1912,  18,  138 — 143). — When  an  aqueous  solution  of  ferrous 
and  mercuric  chloride  is  exposed  to  ultra-violet  light,  the  system  is 
partly  transformed  into  ferric  chloride  and  calomel.  The  reverse  reaction 
proceeds  spontaneously  and  completely  ;  it  is  extremely  .slow  at  the 
ordinary  temperature,  so  that  the  products  can  remain  in  contact 
without  appreciable  change,  but  when  arranged  to  give  a  current,  it 
goes  at  a  much  greater  rate,  which  depends  on  the  temperature. 

For  purposes  of  investigation  the  cell  was  constructed  as  follows. 
In  a  glass  funnel,  closed  at  the  lower  end,  a  perforated  platinum  plate 
was  fixed ;  the  plate  was  soldered  to  a  platinum  wire  which  passed  out 
through  a  hole  in  the  funnel.  On  the  plate  a  layer  of  platinised 
asbestos  was  placed  and  then  the  solution  which  was  exposed  to  tlie 
light  from  a  quartz-mercury  vapour  lamp.  After  the  illomination  the 
differences  of  potential  were  measured,  a  platinum  electrode  being 
placed  for  this  purpose  in  the  upper  liquid.  The  E.M.F.  in  some 
cases  was  as  much  as  O'l  volt,  and  currents  of  1  milliamp.  were 
obtained. 

The  results  were  complicated  by  the  oxidation  of  the  ferrous  salt  by 
the  oxygen  of  the  air ;  the  effect  of  this  process  on  the  equilibrium  is 
discussed  in  detail.  Another  uncertainty  arose  from  the  fact  that 
owing  to  insufficient  stirring  the  concentration  of  ferric  chloride  was  not 
the  same  in  the  upper  and  lower  layers. 

The  apparatus  was  also  exposed  to  sunlight,  and  gave  E.M.F.'b  of 
20 — 30  millivolts,  but  owing  to  the  slowness  of  the  action  the  results 
were  greatly  complicated  by  direct  oxidation.  G.  S, 

The  Dielectric  Constant  for  Carbon  Dioxide  in  the 
Neighbourhood  of  the  Critical  Point.  L.  Verain  {Compt.  rend., 
1912,    164,    345 — 347). — The    second    method    described   by    Drude 
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(Abstr.,  1897,  ii,  438)  has  been  employed  to  determine  the  dielectric 
constant  for  carbon  dioxide  at  different  temperatures  between  -  4  and 
30°.  The  results  are  plotted  in  the  form  of  a  curve.  It  is  found  that 
the  two  constants  for  the  gas  and  liquid  approach  one  another  as  the 
temperature  rises,  and  coincide  at  about  31*4°  ;  at  this  temperature  the 
constant  has  the  value  1'25.  W.  O.  W. 

Experiments  with  Liquid  Helium.  Electrical  Resistance  of 
Pure  Metals,  etc.  VI.  The  Sudden  Change  in  the  Rate  at 
which  the  Resistance  of  Mercury  Disappears.  H.  Kamerlingh 
Onnes  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  14,  818—821. 
Compare  Abstr.,  1911,  ii,  575,  687). — Further  measurements  have 
been  made  of  the  electrical  conductivity  of  pure  mercury  at  liquid 
helium  temperatures.  The  mercury  was  contained  in  a  series  of  seven 
glass  U -tubes  of  about  0'005  square  mm.  cross  section,  the  tubes  being 
joined  togthcr  at  their  upper  ends  by  inverted  Y-pieces  which  allow  of 
freezing  without  danger  to  the  tubes,  and  without  breaking  the 
continuity  of  the  thread  of  mercury.  Between  4*29°  and  4*21° 
(absolute)  the  resistance  falls  gradually,  but  between  421°  and  4-19° 
it  diminishes  very  rapidly,  and  apparently  disappears  at  the  latter 
temperature.  (Temperature  measurements  are  referred  to  4*25°  as  the 
boiling  point  of  helium.)  .  H.  M.  D. 

Electrical  and  Thermal  Conducting  Power  and  the 
Wiedemann-Pranz  Ratio  for  Antimony-Cadmium  Alloys 
between  0°  and  - 190°.  Arnold  Eucken  and  Georg  Gehlhoff 
{Ber.  Deut.  physikal.  Ges.,  1912,  14,  169— 182).— The  high  thermo- 
electric potential  differences  which  are  exhibited  by  antimony-cadmium 
alloys  when  combined  with  copper  have  led  the  authors  to  examine  the 
thermal  and  electrical  properties  of  these  alloys  in  detail.  The 
thermal  and  electric  conductivities  of  various  alloys  were  measured  at 
0°,  -  79°,  and  - 190°,  and  the  variation  with  the  composition  is 
exhibited  in  the  form  of  curves. 

The  thermal  conductivity  (A)  vai-ies  very  rapidly  with  change  in 
composition,  and  at  all  three  temperatures  the  minimum  appears  to  be 
reached  in  the  neighbourhood  of  the  compound  SbCd.  At  this  point 
the  ratio  A.^g^o/A^c  shows  a  very  sharp  maximum. 

The  electrical  conductivity  (K)  varies  with  the  composition  to  a  still 
greater  extent,  and  the  compound  SbCd  again  corresponds  with  a 
minimum  conducting  power  at  all  three  temperatures.  The  extent  of 
the  change  in  electrical  conductivity  with  the  composition  is  seen  from 
a  comparison  of  the  following  values  for  X  at  0°:  Cd  1-289  x  10^ 
SbCd  1-99  xlO\  Sb  2-565x10*.  The  ratio  E.^g^K^.  also  exhibits 
a  sharp  maximum  for  the  composition  SbCd,  the  ratio  having  minimum 
values  for  alloys  which  do  not  differ  greatly  in  composition  from  the 
definite  compound. 

If  curves  are  plotted  which  show  the  variation  of  A/K  with  the 
composition,  these  are  also  found  to  have  a  very  sharply  defined 
maximum  at  the  composition  SbCd.  For  cadmium  the  value  of  the 
ratio  at  0°  is  1883,  for  antimony  1*485,  and  for  SbCd  158.  The 
curves  for  the  ratio  A/ZT  are  very  similar  in  form  to  those  which  show 
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the  variation  of  the  thermo-electric  force  and  of  the  Hall  effect  with 
the  composition. 

In  reference  to  the  thermal  conductivity  it  is  pointed  out  that  the 
alloy  of  the  composition  SbCd  has  approximately  the  same  conductivity 
as  ordinary  soda  glass,  and  it  is  suggested  that  this  is  probably  not 
due  to  electi'ons,  but  to  the  same  cause  as  that  which  determines  the 
conductivity  of  so-called  non-conducting  crystals.  H.  M.  D. 

Electrical  Conductivity  of  Copper- Arsenic  Alloys.  Nicolai 
A.  PusHiN  and  E.  G.  Dishler  {J.  Russ.  Phys.  Cliem.  Soc,  1912,  44, 
125 — 132). — The  addition  of  arsenic  to  copper  causes  a  rapid  increase 
in  the  specific  resistance  (in  ohms)  from  ITOS.lO-^at  25°  (or  1-538.10-" 
at  0°)  to  350.10-«  at  25°  (34-8. 10-«  at  0°)  for  a  content  of  6%  of 
arsenic.  At  this  point,  the  curve  of  resistance  suddenly  changes  its 
direction,  the  resistance  continuing  to  increase,  but  more  slowly,  to 
63-0.10-«  at  25°  (59-0. IQ-e  at  0°)  for  285%  of  arsenic.  With  higher 
proportions  of  arsenic,  the  specific  resistance  gradually  diminishes 
to  the  value  52-6.10-6  at  25°  (49-3.10-8  at  0°)  for  42%  of  arsenic. 
Attempts  to  prepare  copper-arsenic  alloys  containing  more  than  about 
44 — 45%  As  resulted  in  volatilisation  of  the  excess  of  arsenic.  These 
results  are  not  in  agreement  with  those  of  Friedrich  (Metallurgie,  1908, 
5,  529). 

It  has  been  shown  by  various  authors  that :  (1)  for  mechanical 
mixtures,  the  electrical  conductivities  of  alloys  and  their  temperature- 
coeflBcients  are  additive  in  character ;  (2)  when  solid  solutions  are 
formed,  the  conductivity  and  its  temperature-coefficient  diminish  as 
the  concentration  of  the  solid  solution  increases;  (3)  an  intermetallic 
compound  possesses  a  characteristic  conductivity,  peculiar  to  it;  (4)  the 
temperature-coefficient  of  the  conductivity  of  such  a  chemical  compound 
differs  little  from  that  of  pure  metals 

Consideration  of  the  melting-point  diagram  of  the  system  copper- 
arsenic  given  by  Friedrich  (loc.  cit.)  and  of  the  resistance  curve  obtained 
by  the  author,  shows  that  these  two  metals  form  a  solid  solution  with  a 
maximum  concentration  of  6%  of  arsenic.  The  proportion  28'2%  of 
arsenic  corresponds  with  the  compound  CugAs,  which  also  occurs 
naturally  as  domeykite.  No  indication  is  given  by  the  curves  of  the 
existence  of  a  compound,  Cu^Asj,  and  the  constancy  of  the  temperature- 
coefficient  of  conductivity  in  the  region  28*5 — 42%  As  indicates  the 
absence  of  any  solid  solution. 

Tempering  causes  little  change  in  the  resistance  of  copper-arsenic 
alloys  poor  in  arsenic,  but  is  accompanied  by  an  increase  of  60 — 70%  in 
the  resistance  of  those  containing  32%  and  upwards  of  arsenic  ;  this 
phenomenon  is  probably  due  to  a  profound  change  in  the  chemical 
nature  of  the  alloys.  T.  H.  P. 

The  Electrical  Conductivity  of  Solutions  of  Alkali  Acetates 
in  Acetic  Acid.  Karl  Hopfgartner  (Monatsh.,  1912,33,  123 — 139). 
— In  the  investigation  of  the  conductivity  of  sodium  and  potassium 
acetates  in  acetic  acid  solution  (Abstr.,  1911,  ii,  849)  some  surprising 
values  were  obtained.  It  is  now  discovered  that  the  conductivities  of 
solutions  of  the  acetates  of  sodium,  potassium,  and  lithium  in  acetic 
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acid  are  much  lower  than  those  of  the  corresponding  aqueous  solutions  ; 
also  starting  with  a  gradually  increasing  concentration  from  very 
weak  solutions,  the  molecular  conductivity  for  all  three  acetates  first 
shows  a  fall  to  a  minimum,  followed  by  a  rise  to  a  maximum  with 
again  a  subsequent  decrease.  The  minimum  occurs  at  a  concentration 
of  iV730  for  potassium  and  lithium  acetates,  and  approx.  Nj'lO  for 
sodium  acetate ;  the  maximum  occurs  at  concentrations  a  little  over 
normal.  Near  the  concentrations  of  maximum  conductivity,  the 
temperature-coefficient  reaches  a  minimum. 

The  values  obtained  by  Konowaloff  (A.bstr.,  1893,  ii,  356)  for  the 
molecular  conductivity  of  aniline  and  dimethylaniline  acetates  in 
acetic  acid  show  similar  characteristics.  D.  F.  T. 

Conductivity  and  Ionic  Concentration  in  Mixtures  of 
Molybdic  Acid  witti  Organic  Acids.  Robekt  Wintgbn  (Zeitsch. 
anorg.  Cheni.,  1912,  74,  281 — 290.  Compare  Rimbach  and  Neitzert, 
Abstr.,  1907,  ii,  269). — The  high  conductivity  of  the  complex  acids 
containing  molybdenum  might  be  due  either  to  the  increased  strength 
of  the  acid  or  to  the  increased  velocity  of  transport  of  the  anion.  It 
is  now  shown,  by  measurements  of  the  velocity  of  hydrolysis  of 
methyl  acetate,  that  the  complexes  with  organic  acids  containing 
hydroxyl  groups  are  much  stronger  acids  than  their  components. 

C.  H.  D. 

Electric  Deposition  of  Carbon  from  Flames.  Bkuno  Thieme 
{Zeitsch.  EleUrochem.,  1912,  18,  131.  Compare  this  vol.,  ii,  122). 
— When  a  thin  wire  as  anode  and  a  wire  net  as  cathode  are  placed 
near  one  another  in  a  flame  rich  in  carbon  and  the  poles  are  connected 
with  a  source  of  potential  of  110  volts,  soot  is  deposited  on  the 
cathode.  When  the  growths  of  carbon  reach  from  cathode  to  anode  a 
fairly  large  current  passes  between  the  poles,  an  electro-magnet  is 
thereby  brought  into  action  and  attracts  the  cathode  so  strongly  that 
the  soot  is  shaken  off,  and  by  interruption  of  the  current  the  cathode 
returns  to  its  original  position.  The  soot  thus  obtained  is  in  a  very 
finely  divided  condition.  G.  S. 

Concentration  Cells  with  Ternary  Electrolytes.  J.  E.  A. 
Geissleb  {Zeitsch.  Ulektrochem.,  1912,  18,  131 — 137). — A  complicated 
formula  is  obtained  which  admits  of  the  calculation  of  differences  of 
potential  between  solutions  containing  ternary  electrolytes,  and  it  is 
shown  that  on  the  basis  of  certain  assumptions  the  formula  can 
be  simplified.  It  has  been  tested  by  means  of  measurements  on 
concentration  cells  containing  solutions  of  magnesium  chloride  of 
different  concentrations  associated  with  the  calomel  electrode,  and  the 
agreement  between  observed  and  calculated  values  is  fairly  satisfactory 
(compare  Kiimmell,  Abstr.,  1905,  ii,  226).  G.  S. 

Anodic  Behaviour  of  Uranium.  Umbeeto  Sbobgi  {Atti  £. 
Accad.  Lincei,  1912,  [v],21,i,  135— 140).— The  author  has  investigated 
the  behaviour  of  uranium  as  anode  in  the  electrolysis  of  a  number  of 
different   solutions.      The   uranium   employed    contained    impurities, 
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especially  carbon,  but  reasons  are  adduced  for  the  belief  that  these  do 
not  greatly  effect  the  results  obtained.  In  many  cases  an  evolution  of 
gas  was  noticed  ;  it  consisted  chiefly  of  carbon  dioxide,  but  the  amount 
was  usually  negligible.  The  anode  dissolved  in  sulphuric  acid  and 
sulphates,  nitric  acid  and  nitrates,  hydrochloric  acid  and  chlorides, 
bromides,  acetates  and  chlorate.  In  iodides,  separation  of  the  halogen 
was  also  observed.  In  all  the  exporiaients  except  three,  the  metal 
dissolved  as  though  it  had  the  valency  four,  but  in  some  cashes  allow- 
ance has  to  be  made  for  the  evolved  gas.  In  two  experiments  with 
sulphates  and  in  one  with  nitrates,  the  results  indicated  a  valency  of 
six.  In  phosphates  and  in  alkalis  the  electrode  was  covered  with  a  yellow 
deposit,  and  the  current  fell  to  a  minimum  ;  when  the  deposit  was 
mechanically  removed  at  frequent  intervals,  the  result  agreed  with  the 
valency  four.  These  experiments  and  also  experiments  on  the  anodiit 
polarisation  in  nitrates^  sulphates,  and  chlorides  indicate  that  uranium 
is  not  capable  of  becoming  passive.  R.  V.  S. 

Function  of  Interatomic  Electrons  in  Blectrolyeis.  Pierre 
AcHALME  {Compt.  rend.,  1912,  154,  647 — 649). — An  extension 
of  the  hypothesis  previously  advanced,  electrolysis  being  regarded  as 
accompanied  by  absorption  of  electrons  by  the  liquid  in  the  neighbour- 
hood of  the  negative  pole,  and  to  an  e(]ual  extent  by  the  positive 
electrode.  W.  O.  W. 

Free  Energy  of  Dilution  of  Hydrochloric  Acid.  Richard  C. 
ToLMAN  and  Alfred  L.  Ferguson  (/.  Amer.  Chem.  Soc,  1912,  34, 
232 — 246). — The  E.M.F.  has  been  measured  at  18°  between  calomel 
and  hydrogen  electrodes  of  cells  containing  hydrochloric  acid  of  known 
concentration  C,  and  the  free  energy  change  A^,g-  has  been  determined 
of  the  reaction  ^H2(l  atm.)-}-HgCl(s)  =  Hg-|-HCl  (concentration  G). 
Determinations  Have  been  made  at  concentrations  of  0'\N,  002A^, 
0'0\N,  and  0002A^,  and  the  free  energy  of  dilution  calculated.  The 
averages  of  the  differences  between  the  E.M.F.  in  0'\N  and  the  more 
dilute  solutions  were  as  follows:  0-02A^- 0-liV,  0-07617  ±00009  ; 
0-01. V^  -  0-1  iV,  0T0913±0-00018;  0-002i\r-0-liV,  0T8711  ±000127. 
The  values  in  joules  of  the  free  energy  of  dilution,  -  l^F,  obtained  by 
multiplying  the  average  differences  in  E.M.F.  by  the  value  of 
Faraday's  equivalent,  96,580  coulombs,  are  :  002iV,  7356-5  ;  0-OliV, 
1054-0;  0002A^,  1807-1. 

In  view  of  the  fact  that  it  has  been  found,  in  general,  for  solutions 
of  non-electrolytes  and  weak  electrolytes  that  the  "active  mass"  or 
"  fugacity  "  of  the  substances  present  is  proportional  to  the  concentra- 
tion (Lewis,  Abstr.,  1908,  ii,  465),  calculations  have  been  made  from 
the  conductivity  measurements  of  the  ratios  of  the  concentration  of 
non-dissociated  hydrochloric  acid  in  0-li\^-solution  to  that  in  the  more 
dilute  solutions,  and  also  of  the  corresponding  ratios  of  the  concentra- 
tion of  the  hydrogen  ions.  The  results  show  wide  discrepancies  between 
the  ''  fugacity  "  ratios  and  the  concentration  ratios  of  the  non-dissociated 
acid,  and  smaller  but  real  discrepancies  between  these  ratios  for  the 
ions.  The  conclusion  is  drawn  that  for  strong  electrolytes,  even  in 
dilute  solutions,  the  "  fugacity  "  of  the  ions  is  not  strictly  proportional 
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to  the  concentration,  whilst   the    "  fugacity "  of   the  non-dissociated 
electrolyte  is  very  far  from  proportional  to  the  concentration.    E.  G. 

Influence  of  Electrolytes  on  the  Dissociation  Constant  of 
Water.  G.  Poma  and  B.  Tanzi  {Zeitsch.  physikal.  Chem.,  1912,  79, 
55 — 62). — As  it  has  been  suggested  that  water  is  more  highly  dis- 
sociated in  the  presence  of  neutral  salts  than  in  the  pure  condition, 
the  authors  have  investigated  the  question  by  the  electrometric  method. 
The  E.M.F.  of  a  cell  containing  dilute  acid  on  one  side  and  alkali  on 
the  other  was  measured  with  and  without  the  addition  of  a  salt,  and 
the  dissociation  constant  for  water  calculated  in  the  usuhI  way.  The 
results  show  that  neutral  salts  diminish  the  dissociation  of  watei. 
With  iVy20-acid  and  alkali  at  25°,  the  dissociation  constant  wa.s 
l"247xl0~^*;  when  the  solutions  were  2'55iV  with  reference  to 
potassium  chloride,  the  constant  fell  to  0'255  x  10~^*.  Further,  as  would 
be  anticipated,  the  constant  is  less  with  strong  acid  and  alkali 
without  neutral  salt  than  with  weak  acid  and  alkali  under  the  same 
conditions.  G.  S. 

Theory  of  Electrol3rtic  Ions.  V.  The  Dissociation  of  Fused 
Salts,  Richard  Lorenz  {Zeitsch.  physikal.  Chem.,  1912,  79,  63 — 70. 
Compare  Abstr,,  1910,  ii,  577). — The  dissociation  of  fused  salts  cannot 
be  determined  from  the  results  of  conductivity  data  alone,  and  the 
author  suggests  a  rather  complicated  indirect  method  which  admits  of 
an  approximate  estimate  of  the  dissociation. 

There  are  two  kinds  of  electrolytic  conductivity,  according  as  the 
ions  are  derived  from  the  solvent  (for  example,  pure  water)  or  are 
not  related  to  the  solvent,  as  for  most  electrolytes  in  aqueous  solution. 
Fused  salts  belong  to  the  former  type,  which  is  termed  Grotthus 
conductivity,  in  contrast  to  the  ordinary  Hittorf  conductivity.  The 
speed  of  the  ions  in  the  case  of  Grotthus  conductivity  is  two  to  three 
times  greater  than  that  calculated  from  the  atomic  radii,  and  this  is 
ascribed  to  exchange  between  the  ions  and  the  ionised  molecules  of  the 
solvent  {loc.  cit.).  That  this  is  valid  for  fused  salts  is  shown  by 
diffusion  experiments  in  which  salts  diffuse  into  solvents  with  a 
common  ion,  for  example,  silver  nitrate  dissolved  in  fused  potassium 
nitrate  diffused  into  pure  fused  potassium  nitrate.  Therefore  to 
obtain  the  Hittorf  conductivity  necessary  for  calculating  the  degree 
of  dissociation,  the  observed  electrical  conductivity  has  to  be 
divided  by  two.  The  limiting  value  of  the  electrical  conductivity 
is  calculated  by  Einstein's  formula,  making  use  of  the  viscosities 
and  the  radii  of  the  ions  in  the  two  solvents,  water  and  fused 
salt.  From  the  Hittorf  conductivity  and  the  limiting  conduct- 
ivity it  is  found  that  at  388°  fused  sodium  nitrate  is  dissociated  to  the 
extent  of  3 1  5%.  No  great  accuracy  is  claimed  for  the  results,  as  the 
diffusion  data  are  very  uncertain.  G.  S. 

The  Action  of  the  Electric  Discharge  on  Liquids  and  Gases. 
Alexandre  de  Hemptinne  {Bull.  Soc.  chivi.  Belg ,  1912,  26,  55 — 63). 
— When  a  thin  layer  of  oleic  acid  is  submitted  to  the  action  of  an 
electrical  discharge  in  an  atmosphere  of  hydrogen,  gas  is  absorbed 
with  the  formation,  at  first,  of  stearic  acid ;  under  prolonged  action  of 
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the  discharge  polymeric  products  are  formed.  As  the  result  of 
experiments  with  different  kinds  of  apparatus,  using  commercial  olein, 
the  following  conclusions  are  drawn:  (1)  The  quantity  of  substance 
transformed  per  unit  of  electrical  energy  increases  to  a  certain  limit  as 
the  pressure  decreases,  the  limit  varying  with  the  nature  of  the 
discharge  and  with  the  apparatus  used.  (2)  Proportionality  does  not 
always  exist  between  the  quantity  of  substance  ti-ansformed  and  the 
effective  intensity  of  the  current.  (3)  With  a  fixed  intensity  of 
cuiTent  there  is  a  maximum  amount  of  transformation  depending 
on  the  density  of  the  discharge,  which  maximum  varies  with  the 
pressure.  (4)  For  transformation  to  take  place  it  is  necessary  for  the 
discharge  to  act  both  on  the  liquid  and  on  the  gas.  (5)  There  is  no 
evidence  to  show  that  the  sign  of  the  discharge  plays  ai\y  part. 

The  apparatus  described  by  the  author  can  be  used  for  deodorising 
fish  oils,  or  for  polymerising  mineral  oils  or  mixtures  of  mineral 
with  vegetable  or  animal  oils.  The  viscosity  of  such  polymerised  oils 
varies  much  less  with  the  temperature  than  does  that  of  the  pure 
mineral  oils.  T.  S.  P. 

The  Potential  Gradient  in  the  Non-striated  Positive  Column 
of  the  Glow  or  Arc  Discharge  in  Nitrogen  and  Hydrogen  for 
Large  Current  and  Gas  Densities.  W.  Matthies  and  H.  yxRUCK 
{Ber.  Deut.  physikal.  Ges.,  1912,  14,  83— 103).— In  place  of  the  ordinary 
method  of  measuring  the  potential  gradient  in  the  discharge  column, 
the  authors  have  made  use  of  the  '*  ring  "  method  recently  described 
{ibid.,  1911,  13,  552).  This  can  be  used  when  the  ordinary  method 
fails  to  give  results  because  of  the  high  temperature  in  the  path  of  the 
discharge. 

The  dependence  of  the  potential  gradient  on  the  gas  pressure,  the 
current  density,  and  the  cross  section  of  the  tube  was  examined  in 
detail,  these  factors  being  varied  between  wider  limits  than  in  previous 
work  on  the  subject.  In  the  case  of  nitrogen,  for  example,  the 
pressure  was  varied  from  5  to  160  mm.  of  mercury,  and  the  current 
density  from  0*02  to  40  amperes  per  square  cm.  Curves  are  plotted 
to  show  the  connexion  between  the  potential  gradient  and  the  other 
factors  involved,  and  the  behaviour  of  the  two  gases  is  compared.  As 
a  result  of  these  measurements,  it  appears  that  the  potential  gradient 
in  the  positive  column  of  the  glow  or  arc  discharge  at  higher  pressures 
is  a  linear  function  of  the  gas  pressure.  H.  M.  D. 

Relation  between  Current,  Voltage,  Pressure,  and  the 
Length  of  the  Dark  Space  in  Different  Gases.  Francis  W. 
Aston  and  Hubert  E.  Watson  {Froc.  Roy.  Soc,  1912,  ^,  86, 168—180). 
— Pi-evious  experiments  with  hydrogen,  nitrogen,  oxygen,  and  air 
(compare  ibid.,  1907,  A,  79,  80)  have  been  extended  to  carbon 
monoxide,  argon,  and  helium.  When  the  argon  and  helium  are  impure, 
their  behaviour  closely  resembles  that  of  the  other  gases,  in  that  it 
ai(rees  approximately  with  the  empirical  equations  :  I)  =  A/P  +  B/  Jc{\) 
and  F=  E  +  F  JcjP  (2),  in  which  D  is  the  length  of  the  dark  space, 
V  the  potential  difference  between  the  electrodes,  F  the  pressure  of 
the  gas,  c  the  current  density,  and  A,  B,  E,  and  F  are  constants. 
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Similar  experiments  were  also  made  with  carefully  puriBed  argon, 
helium,  neon,  krypton,  and  xenon.  Apart  from  small  individual 
peculiarities  the  behaviour  of  these  five  gases  is  very  much  the  same, 
provided  the  measurements  are  made  at  constant  pressure ;  thus,  the 
curves  obtained  by  plotting  D  against  1/^0  and  F  against  ^Jc  are 
very  similar  to  one  another.  The  range  of  pressures  over  which  tbe 
similarity  holds  varies,  however,  from  1*5 — 0*2  mm.  in  the  case  of 
helium  to  0"3 — 0'06  mm.  for  xenon. 

Of  the  equations  (1)  and  (2),  the  former  holds  good  only  at  high 
current  densities  in  the  case  of  the  pure  inert  gases  ;  and  instead  of 
(2),  it  is  found  that  the  connexion  between  voltage  and  current 
density  can  be  much  more  satisfactorily  represented  by  the  equation 
V=G  +  KD  Jc,  where  G  and  K  are  constants.  H.  M.  D. 

Magnetic  Examination  of  the  Function  of  the  Water 
Molecule  in  Certain  Dilute  Solutions.  A.  E.  Oxley  (Proc.  Camb. 
Phil.  Soc,  1912,  16,  421 — 427). — The  magnetic  susceptibilities  of 
dilute  solutions  of  nickel  sulphate,  nitrate  and  chloride  and  of  cobalt 
chloride  have  been  investigated  in  order  to  ascertain  whether  the 
varying  hydration  of  the  molecules  of  the  dissolved  salt  has  any 
influence  on  the  paramagnetic  properties.  In  all  cases  the  susceptibility 
is  accurately  proportional  to  the  concentration,  and  any  alteration  in 
the  degree  of  hydration  is  therefore  without  influence  on  the  magnetic 
properties.  This  result  would  be  expected  if  it  is  assumed  that  the 
magnetic  salt  nuclei  can  undergo  orientation  independently  of  the 
surrounding  envelope  of  water  molecules.  H.  M.  D. 

Magneto- optical  Effects  in  Chlorine  and  Iodine.  Kobbrt  W. 
Wood  (Ann.  Physik,  1912,  [iv],  37,  594— 596).— A  claim  of  priority 
and  polemical  against  Heurung  (Abstr.,  1911,  ii,  963).        H.  M.  D. 

Refraction  and  Magnetic  Rotation  of  Mixtures.  Paul  T. 
MuLLER  and  (Mile.)  V.  Guerdjikoff  {Compt.  rend.,  1912,  154, 
507— 510).— Becquerel  {Ann.  Chim.  Phys.,  1877,  [v],  12,  5)  gave  the 
expression  E/n^^n  —1)  =  B  for  the  relation  between  n,  the  index  of 
refraction  for  a  substance,  and  E,  the  ratio  of  the  angle  of  magnetic 
rotation  to  that  of  carbon  disulphide.  B  is  fairly  constant  for 
compounds  of  the  same  type,  but  is  variable  for  aqueous  solutions. 
The  author  extends  Becquerel's  observations  to  a  number  of  diamagnetic 
substances,  such  as  ammonium  nitrate,  acetic  and  sulphuric  acids,  in 
aqueous  solutions  of  greater  concentration.  In  these  cases  the  above 
formula  is  only  very  approximately  correct. 

For  aqueous  solutions  of  lithium  chloride,  the  relation  between  n  and 
concentration,  c,  is  linear  up  to  0  =  36%;  above  this  point  a  sudden 
increase  occurs,  and  then  the  relation  again  becomes  linear  until 
saturation  is  reached.  Ammonium  nitrate  solutions  give  a  similar 
result.  With  mixtures  of  aniline  and  alcohol,  a  sudden  increase  in  the 
refractive  index  occurs  when  the  proportion  of  the  former  reaches 
20-5— 29-7%.  W.  O.  W. 

VOL.  cii.  ii.  22 
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Use  of  the  Magnetic  Field  in  Determining  Constitution. 
XIII.  Paul  Pascal  {Bull.  Soc.  chim.,  1912,  [iv],  11,  159— 163).— In 
this  part  the  discussion  of  halogenated  compounds  is  continued  (com- 
pare this  vol.,  ii,  229).  In  poly  halogenated  substances  the  depreciation 
of  molecular  magnetic  susceptibility  shown  by  monohalogenated 
compounds  is  accentuated,  and  is  about  58  x  10"''^  for  di-iodo-derivatives, 
60x10-''  for  dibromo-compounds,  and  45x10-'''  for  dichloro-deriv- 
atives.  These  depreciations  are  possibly  due  to  mutual  saturation  of 
residual  valencies  between  the  halogen  atoms  in  the  molecules.  When 
the  relations  between  halojj;en  and  hydrogen  atoms  are  such  that 
hydracid  is  not  easily  eliminated,  the  fall  in  magnetic  susceptibility  is 
much  less,  for  example,  in  dichloroacetylene  it  is  only  22  x  10-''^.  The 
fall  is  still  more  marked  when  more  than  one  halogen  atom  is  attached 
to  the  same  carbon  atom,  and  in  such  cases  the  fall  increases  with  the 
number  of  halogen  atoms  so  attached,  and  with  their  atomic  weight ; 
thus  for  tetrachloroethane  it  is  32  x  10-^,  for  tetrabromoethane  it  is 
119x10-',  and  for  tetrachlorodibromoethane  it  is  287"5  x  10"^. 
Fluorine  compounds,  on  the  contrary,  show  little  magnetic  suscepti- 
bility depreciation,  unless  disturbing  influences  are  introduced  by  some 
other  atom  or  group;  thus  difluoroethyl  alcohol  shows  -  4  x  lO"'^,  but 
bromofluoroacetic  acid  exhibits  a  fall  of  37  x  10"^.  In  general  these 
results  support  the  view  that  the  halogens  exert  supplementary 
valencies,  giving  rise  to  multiple  linkings,  and  that  these  cause  the 
abnormalities  observed  in  various  physical  properties  of  halogenated 
substances.  T.  A.  H. 

Use  of  the  Magnetic  Field  in  Determining  Constitution. 
XV.  Paul  Pascal  {Bull.  Soc.  chim.,  1912,  [iv],  11,  201—206. 
Compare  preceding  abstract). — In  this  part  inorganic  haloids  are  con- 
sidered, and  tables  of  the  molecular  magnetic  susceptibilities  of 
halogen  compounds  of  pho.sphorus,  antimony,  silicon,  tin,  and  boron 
are  given.  These  are  all  much  below  the  calculated  values,  and  there 
is  no  obvious  regularity  in  the  values  of  the  depreciation.  If,  however, 
the  sums  of  the  atomic  weights  of  the  halogen  groups  of  the  compounds 
are  used  as  abscissae  and  the  corresponding  depreciations,  D,  of 
magnetic  susceptibility  as  ordinates,  a  number  of  points  are  obtained, 
which  .group  themselves  about  a  series  of  lines  coming  from  the  origin, 
and  which  make  with  the  axes,  angles  which  are  simple  multiples  of 
the  smallest,  which  is  equal  to  -  0'2468  x  10"'',  so  that,  in  general, 
Z)  =  0"2468iV.10~"2a,  where  N  is  an  integer  and  2a  is  the  sum  of 
the  atomic  weights  of  the  halogens  in  the  compound ;  but  since 
J)  —  ^ad,  where  d  is  the  lowering  of  magnetic  susceptibility  due  to  one 
halogen,  the  expression  simplifie.s  to  d=0-24:68N.lO''^.  It  is  then 
shown  that  the  specific  susceptibility  of  many  elements  can  be 
expressed  in  the  form  :— (24  x  0-2468  -  00132)10-'',  which  is  that  of 
chlorine,  the  first  and  third  figures  varying  for  each  element ;  this 
implies  that  the  specific  susceptibility  of  an  element  is  the  sum  of  those 
of  its  aliquot  parts,  and  the  lowering  never  reaches  this  sum  ;  thus, 
for  chlorine  the  maximal  fall  is  19  x  0*2468.10"'^.  In  a  homologous 
series  of  elements,  leaving  out  the  first,  which  is  always  abnormal,  the 
number  of  aliquot  parts  decreases  with  increasing  atomic  weight ;  thus, 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   327 

for  chlorine  it  is  24,  bromine  16,  iodine  15.  Tf  the  views  of  Langevin 
{Ann.  Ghim.  Phys.,  1905,  [viii],  6,  70)  and  of  Drude  (Ann.  Physik, 
1904,  [iv],  14,  677)  be  accepted,  these  numbers  would  represent  sub- 
divisions of  the  elements  of  which  only  a  portion,  19  in  the  case 
of  chlorine,  would  be  effective  in  chemical  compounds  containinf];  that 
element.  A  number  of  instances  are  quoted  in  which  calculated 
values  of  magnetic  susceptibilities  have  been  verified  experimentally 
by  independent  investigator?:.  T.  A.  H. 

Thermal  Constants  of  Tungsten  at  High  Temperatures. 
0.  M.  CoRBiNO  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  188—194).— 
The  author  has  recently  (ibid.,  1912,  [v],  21,  i,  1 8 1 )  described  a  method 
for  obtaining  in  the  case  of  a  thin  conducting  filament  the  value  of  the 
ratio  c/a,  where  c  is  the  thermal  capacity  of  the  filament,  and  a  is  the 
true  coefiicient  of  variation  of  its  resistance  with  the  temperature.  In 
the  present  paper  are  recorded  the  results  with  experiments  with  a 
tungsten  filament  (a  50  c.p.,  105  volt  lamp).  Taking  the  temperatures 
as  known,  and  this  is  the  case  only  as  far  as  1500^,  the  thermal 
capacity  of  the  filament  remains  constant.  Above  this  temuerature 
the  value  of  cja  may  be  used  to  give  the  thermal  capacity,  making  the 
most  probable  suppositions  as  to  the  temperature,  or  on  the  assumption 
that  the  thermal  capacity  remains  constant  above  1500°  also,  they  may 
be  employed  to  deduce  the  temperature  of  the  filament.  The  specific 
heat  of  tungsten  at  temperatures  from  800  to  1500°  is  0"0334,  corre- 
sponding with  an  atomic  heat  of  6*09,  a  value  which  agrees  well  with 
Einstein's  theory  that  the  atomic  heats  of  all  the  elements  reach  tlie 
limiting  value  6,  and  so  furnishes  an  argument  in  favour  of  the 
validity  of  the  method  for  the  determination  of  high  temperatures  used 
above.  K.  V.  S. 

Specific  Heat  of  Binary  Mixtures.  I.  Alfred  Schulze 
(Ber.  Ueut.  physikal.  Ges.,  1912,  14,  189— 210).— The  specific  heats  of 
various  binary  mixtures  have  been  measured  at  different  temperatures 
by  an  electrical  heating  method.  The  experimental  results  are  shown 
in  the  form  of  curves  obtained  by  plotting  the  molecular  heat  as 
a  function  of  the  molecular  composition  of  the  mixtures. 

For  mixtures  of  benzene  and  ethylene  chloride  at  20°,  35°,  and  50°, 
the  observed  molecular  heats  are  nearly  in  agreement  with  those 
calculated  from  the  mixture  rule.  At  the  two  lower  temperatures 
there  are,  however,  distinct  deviations  at  the  ethylene  chloride  end  of 
the  series,  and  the  lower  values  obtained  experimentally  are  attributed 
to  a  slight  association  of  the  ethylene  chloride. 

Mixtures  of  ethyl  ether  and  chloroform  have  much  larger  molecular 
heats  than  those  which  correspond  with  the  mixture  rule.  The  data 
for  20°,  0°,  -  30°  and  -  50°  show  that  the  deviation  from  the  simple 
additive  behaviour  increases  rapidly  as  the  temperature  falls.  It  is 
supposed  that  this  is  due  to  the  formation  of  a  compound,  the 
stability  of  which  increases  as  the  temperature  decreases,  and 
reference  is  made  to  the  similarity  between  the  molecular  heat  curves 
and  the  curves  representing  the  variation  of  the  vapour  pressure  and 
the  refractive  power  for  long-waved  rays  with  the  composition  of  the 
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mixture.  Mixtures  of  acetone  and  chloroform  at  35°,  20°,  and  -  10°, 
of  benzene  and  chloroform  at  55°,  20",  and  6°,  and  of  benzene  and 
ethyl  ether  at  20°  and  6°  exhibit  behaviour  similar  to  that  of  mixtures 
of  ethyl  ether  and  chloroform,  and  in  these  cases  it  is  also  assumed 
that  the  liigh  molecular  heat  value  of  mixtures  is  due  to  the  formation 
of  a  compound.  H.  M.  D. 

Nernst's  Tneorem  of  Heat  and  Chemical  Facts.  Philip 
KoHNSTAMM  and  L.  S.  Ornstein  {Froc.  K.  Akad.  Wetensch.  Amsterdam, 
1912,  14,  802 — 818). — A  criticism  of  Nernst's  heat  theorem  as 
applied  to  chemical  changes.  The  integration  constant  in  the  equation 
of  equilibrium  should  be  equal  to  the  algebraic  sum  of  the  constants 
in  the  vapour  pressure  formulae  for  each  of  the  substances  participating 
in  the  equilibrium.  These  constants  depend,  however,  to  a  large 
extent  on  the  assumptions  which  are  made  in  reference  to  the  varia- 
tion of  the  specific  and  latent  heats  with  the  temperature.  If,  on  the 
other  hand,  it  is  assumed  that  the  constants  of  integration  for 
chemical  equilibria  can  be  determined  dii'ectly  from  the  experimental 
data  relating  to  the  equilibrium,  it  is  yet  necessary  to  show  that  the 
values  obtained  in  this  way  can  be  represented  as  the  summation  of  a 
series  of  constants  relating  to  each  of  the  substances  concerned,  and 
these  constants  should  have  the  same  value  whatever  the  particular 
chemical  equilibrium  from  which  they  are  derived.  As  yet  this  has 
not  been  demonstrated,  and  on  that  account  the  validity  of  the  heat 
theorem  in  its  application  to  chemical  changes  is  devoid  of  experimental 
verification.  H.  M.  D. 

Gas  Equilibria.  F.  E.  C.  Scheffer  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1912,  14,  743 — 758.  Compare  Kohnstamm  and  Ornstein, 
preceding  abstract). — From  the  experimental  data  relating  to  the 
equilibrium  2C0  +  Og  ^  2C0.,  at  different  temperatures,  the  author 
has  calculated  the  energy  and  entropy  constants  on  different  assump- 
tions as  to  the  dependence  of  the  specific  heats  of  the  substances 
concerned  on  the  temperature.  The  values  thus  obtained  for  the 
energy  constants  are  in  moderately  good  agreement,  but  the  entropy 
constants  vary  considerably  according  to  the  assumption  which  is 
made  in  extrapolating  the  specific  heats  to  low  temperatui'es. 

The  most  probable  values  are  considered  to  be  those  which  are 
derived  from  the  relationship  between  the  specific  heats  and  the 
oscillation  frequencies  of  the  atoms  in  the  gas  molecules  deduced  by 
Bjerrum  {Zeittch.  Elektrocltem.,  1911,  17,  731).  Bjerrum's  data  are 
also  applied  to  the  calculation  of  the  constants  characteristic  of  the 
dissociation  of  water,  and  by  means  of  these  constants  the  water-gas 
equilibrium  is  also  submitted  to  examination.  H.  M,  D. 

Characteristic  Vibration  Frequencies  of  Elements  in  Com- 
pounds. F.  KoREF  {Physikal.  Zeitsch.,  1912,  13,  183— 188).— An 
attempt  is  made  to  calculate  the  changes  in  the  characteristic  vibration 
frequencies  of  the  elements  when  these  enter  into  chemical  combination 
with  other  elements.  The  frequency  of  an  element  in  the  free  state 
has  been  shown  by  Lindemann  {Physikal.  Zeitsch.,  1910,  11,  609)  to  be 
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related  to  its  atomic  weight,  atomic  volume,  and  its  melting  point,  and 
the  formula  expressing  the  connexion  between  these  quantities  is  now 
applied  to  compounds.  Since  the  atomic  volume  is  an  additive  pro- 
perty, the  relationship  between  the  vibration  frequency  of  the  free 
element  (v)  and  that  of  the  element  in  combination  (v')  can  be  reduced 
to  the  form  v'jv^  JTg/Ts,  where  Tg  and  Tg  are  the  melting  points  of 
the  element  and  compound  respectively.  In  the  derivation  of  this 
formula,  it  is  assumed  that  the  melting  point  of  the  compound  repre- 
sents the  temperature  at  which  the  amplitudes  of  the  atomic  vibrations 
become  sufficiently  great  to  bring  the  atoms  of  neighbouring  molecules 
into  contact.  The  atomic  frequencies  for  the  constituents  of  a  number 
of  compounds  are  calculated  from  the  above  formula,  and  it  is  shown 
that  the  molecular  heat  values  derived  from  these  are  in  satisfactory 
agreement  with  the  observed  values  at  a  series  of  different 
temperatures. 

The  calculated  atomic  frequencies  are  also  shown  to  agree  with 
those  yielded  by  the  residual  ray  measurements  of  Rubens  in  the  case 
of  potassium  chloride,  bromide  and  iodide,  and  of  sodium  chloride. 
For  calcium  fluoride  the  observed  wave-lengths  of  the  residual  rays 
are,  however,  appreciably  different  from  those  indicated  by  the  atomic 
frequencies  calculated  from  the  formula. 

According  to  Nernst's  heat  theorem,  the  affinity  of  a  chemical 
change  can  be  calculated  from  the  thermal  data  and  the  specific  heats 
of  the  reacting  substances.  Since  the  specific  heats  are  determined  by 
the  vibration  frequencies  of  the  atoms,  it  follows  that  the  affinity  can 
be  evaluated  on  the  basis  of  a  knowledge  of  the  thermal  change  accom- 
panying the  reaction  and  of  the  melting  points  and  densities  of  the 
reacting  substances  and  final  products.  The  affinity  diminishes  with 
rising  temperature  if  the  sum  of  the  values  of  nTg  (where  Tg  is  the 
melting  point  of  one  of  the  substances  concerned  in  the  reaction  and 
n  the  number  of  atoms  in  the  molecule)  is  much  greater  for  the 
products  of  the  reaction  than  it  is  for  the  original  substances. 

H.  M.  D. 

Fusibility  Curves  of  Certain  Binary  Systems  Volatile  at 
Very  Low  Temperatures.  Georges  Baume  and  NfiOPTOLtME 
Georgitses  (Gompt.  rend.,  1912,  154,  650 — 652.  Compare  Abstr., 
1911,  i,  414,  696,  830). — The  fusibility  curves  for  the  systems 
hydrogen  chloride  with  hydrogen  sulphide,  ethane,  and  propionic  acid 
are  reproduced,  together  with  Bagster's  curves  for  the  systems 
hydrogen  sulphide  with  hydrogen  bromide  and  iodide.  The  systems 
containing  hydrogen  sulphide  show  minima  indicating  the  identical 
composition  of  two  phases  at  the  same  temperature.  The  system 
hydrogen  chloride-propionic  acid  tends  to  form  glasses,  and  could  not 
be  completely  studied,  but  evidence  was  obtained  for  the  existence  of  a 
compound,  C2H5-G02H,HC1  or  CEfC(0H)2Cl.  W.  O.  W. 

Apparatus  for  Determining  the  Melting  Point  and  Molecular 
Weight  of  Organic  Compounds.  Rudolf  Fabinyi  {Verh.  Ges.  deut. 
Natur/orsch.  Aerzte,  1912,  ii,  [i],  210 — 213). — Three  platinum  wires 
dip    below   the  surface  of  mercury  in  a  vessel  contained  in  a   large 
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double  air-bath.  One  of  the  wires  is  bare,  one  is  coated  with  urethane 
or  naphthalene  by  immersion  in  the  molten  substance  and  cooling,  and 
the  third  is  coated  with  a  solution  of  the  substance  to  be  examined  in 
urethane  or  naphthalene.  A  Beckmann  thermometer  is  placed  in  the 
mercury,  and  electrical  circuits  are  arranged  so  that  two  different 
electric  bells  are  rung  by  the  melting  of  the  coatings.  The  difference 
between  the  readings  of  the  thermometer  at  the  ringing  of  the  first 
and  second  bell  gives  the  depression. 

The  coating  should  be  performed  only  a  few  tenths  of  a  degree 
above  the  freezing  point,  and  the  thickness  should  not  exceed  0*5  mm. 

C.  H.  D. 

Lowering  of  the  Melting  Point  by  One-sided  Pull  or 
Pressure.  Eduarp  Rieckb  (Centr.  Min.,  1912,  97 — 104). — The 
one-sided  pressure  under  consideration  may  be  illustrated  by  placing 
a  weight  on  the  top  of  a  block  of  ice  immersed  in  water  ;  the  pressure 
on  top  and  bottom  is  then  greater  than  on  the  sides.  The  effect  of  the 
one-sided  pressure  is  to  lower  the  melting  point  of  ice  according  to  the 
formula  6  =  aZt\  where  a  is  0"00036  when  the  pressure  is  expressed  in 
kilog./cm"^.  The  value  of  Zt  is  not,  however,  the  original  pressure 
exerted.  Since  some  ice  melted  owing  to  the  increase  of  pressure,  the 
diameter  of  the  block  of  ice  became  smaller,  and  therefore  the  pressure 
per  sq.  cm.  is  slightly  greater.  Calling  Z^  the  original  pressure,  a 
formula  is  deduced  connecting  Z^,  Zt,  and  the  lowering  of  the  melting 
point  due  to  the  pressure.  If  the  pressure  is  released,  the  original 
conditions  should  be  restored,  and  the  conditions  under  which  this 
takes  place  reversibly  are  considered.  G.  S. 

Application  of  the  Pyrometric  Method  to  the  Investigation 
of  Equilibria  at  High  Pressures.  Nicolai  A.  Pushin  and  I.  V. 
Grebentschikoff  {J.  Ru$8.  Phys.  Chem.  Soc,  1912,  44,  112 — 125). — 
The  authors  describe  the  apparatus  and  method  they  have  employed 
to  determine  the  relation  between  temperature  of  crystallisation 
and  pressure  at  high  pressures.  The  substances  investigated  were 
diphenylamine,  urethane,  and  p-nitroanisole,  the  crystallising  point 
being  determined  by  the  pyrometric  method,  that  is,  by  means  of 
the  cooling  curve  at  constant  pressure.  This  method  is  found  to 
be  considerably  more  accurate  and  rapid  than  the  manometric  method, 
and  requires  only  1 — 2  grams  instead  of  about  40  grams. 

If  p  represents  the  pressure  in  kilograms  per  sq.  cm.,  and  t  the 
temperature  of  crystallisation  in  degrees  Centigrade,  the  relation  for 
diphenylamine  is  given  by :  <  =  53  2  -f  002789;?  -  0  00000 165;)2  Accord- 
ing to  this  expression,  the  maximum  temperature  of  crystallisation  is 
170°,  corresponding  with  a  pressure  of  8450  kilograms  per  sq.  cm.; 
increase  of  the  pressure  above  this  value  results  in  lowering  of  the 
crystallising  point.  Tammann  (Krystallisiren  und  Schmelzen),  using 
the  manometric  method  in  which  the  variation  of  pressure  at  constant 
temperature  is  observed,  obtained  the  relation:  <  =  53•4  +  0•0245/)- 
0•00000100jo'■^,  the  maximum  divergence  of  the  calculated  from  the 
observed  temperature  being  0'5°,  whereas  in  the  authors'  measure- 
ments it  was  00°.  Tammann  gave  t^^^  as  200°,  and  the  corresponding 
p^^,  as  10200. 
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For  urethane,  <  =  483 +  0-01016;>- 0-00000106jo- ;  t^,^.=-73°  and 
Pmux  =  4800  kilograms  per  sq.  cm. 

For  ;?-mfcroanisole,  <  =  52-5 +  0-02365;9  -  0-000001 13/?2  ;  «„,^=182° 
and  ;?,„,,.  =  10460.  T.  H.  P. 

Influence  of  Pressure  on  Equilibria  in  Binary  Systems. 
NicoLAi  A.  PusHiN  and  I.  Y.  Guebentschikoff  (/.  Bvss.  Phys.  Ckem. 
Soc,  1912,  44,  244 — 263). — By  means  of  the  pyrometric  method 
previously  described  (compare  preceding  abstract),  the  authors  have 
investigated  the  cooling  curves  at  various  pressures  of  eutectic  mixtures 
of  sodium  (85  atom.  %)  and  mercury,  urethane  (61  mol.  %)  and 
jo-nitroanisole,  and  urethane  (61  mol.  %)  andrdiphenylamine,  and  also  of 
a  mixture  of  85  mol.  %  of  urethane  with  diphenylamine. 

The  results  show  that  the  relation  between  the  temperature  of 
crystallisation  of  eutectic  mixtures  and  the  pressure  is  expressed  by  an 
equation  of  the  same  type  as  for  chemically  individual  substances. 
Increase  of  the  pressure  is  accompanied  by  change  in  the  composition 
of  the  eutectic  mixture,  which  becomes  enriched  in,  that  component  for 
which  dT/dp  has  the  lower  value.  Starting  from  the  curve  of 
solubility  of  the  latter  component,  either  component  alone  or  both 
together  may  be  caused  to  crystallise  out  by  suitable  alteration  of  the 
pressure.  With  continual  increase  of  the  pressure,  the  solubility  curve 
of  one  and  the  same  substance  shows  increasing  divergence  from 
parallelism  to  its  original  position.  T.  H.  P. 

Acetic  Acid  as  an  Bbullioscopic  Solvent.  Ernst  Beckmann 
[with  K.  Haring,  R.  Hanslian,  and  J.  von  Bosse]  [Zeitsch.  anorg. 
C/iem.,  1912,  74,  291 — 296). — Various  values  are  given  for  the 
ebullioscopic  constant  of  acetic  acid.  Experiments  have  now  been 
made,  using  electrical  heating  (Abstr.,  1908,  ii,  1014).  The  value 
obtained,  using  acetic  acid  of  m.  p.  16'2°,  is  30'75°  under  760  mm. 
pressure,  which  gives  a  heat  of  evaporation  of  99 '3  cal.  Even  minute 
quantities  of  water  lower  the  constant,  and  it  is  advisable  before 
making  an  estimation  to  make  a  control  experiment  with  benzil, 
acetanilide,  or  diphenylamine.  C.  H.  D. 

A  General  Law  of  Dissolution.  Emile  Baud  (Compt.  rend., 
1912,  154,  351—352.  Compare  this  vol.,  ii,  233).— The  formula 
given  in  a  previous  communication,  connecting  absolute  temperature 
of  fusion,  molecular  heat  of  fusion,  and  heat  of  dilution,  has  been 
tested  by  applying  it  to  mixtures  of  acetic  acid  with  benzene  or 
ethylene  dibromide,  the  heats  of  dilution  of  these  substances  having 
been  found  experimentally.  The  results  are  given  in  tibular  form, 
and  show  fair  agreement  between  observed  and  calculated  values  for 
the  temperatures  of  fusion.  W.  0.  W. 

Compressibility  of  Certain  Liquids.  Eugen  von  Bibon  {J. 
Buss.  Phys.  Chem.  Soc,  1912,  44,  65  —  111.  Compare  Abstr.,  1910, 
ii,  393,  394). — Starting  with  van  der  Waals'  equation  of  state, 
{p  +  a/v'^){v-b)  =  Rl\  and  taking  the  volume  of  a  liquid  at  0°  and 
1   atmosphere  pressure   as   unity,    the   author  derives  the   following 
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equation  for  the  variation  of  the  volume  of  a  liquid  with  the  pressure 
at  constant  temperature  :  {p  +  a/v^){v-b)  =  (l +a){\ -b){] +at).  This 
equation  simplifies  to:  v  =  b  +  {l+a){\  -  b){l +at)/{a/v'^+p)  or  v  = 
A  +  B/{C  +  p).  This  isothermal  equation  for  liquids  is  shown  to 
correspond  well  with  Amagat's  results  (Abstr.,  1893,  ii,  152).  The 
coefl&cient  of  compressibility,  p,  at  pressure  p  is  given  by:  )8  = 
l/v.dv/dp=  -  BI{A{C  +  pY  +  B{C  +  p)].  Expressions  are  also  given  for 
the  true  coefficient  (at  zero  pressure)  and  for  the  mean  coefficient 
between  two  pres>ures  p^  and  p^. 

The  results  of  the  author's  measurements  are  as  follows,  v  being 
the  volume  at  pressure  p  (in  atmos.)  referred  to  (he  volume  at  zero 
pressure  as  unity,  and  8  the  difference  between  the  observed  volume 
and  that  calculated  from  the  formula. 

Carbon  tetrachloride  :  Below  300  atmos.,  v  =  0-80365  4-  444'54/ 
(2264+;>);  8=  ±0-000017;  /8o  + 0  0000867.  From  300  to  600 
atmos.,  V  =  0-76862  +  63M0/(2728-3  +  p) ;  8  =  ±  0-00006;  p^^  = 
0-0000848. 

Chlorobenzene  :  v  =  0-76671  +  845-78/(3625-5  +p);  8  =  ±  0-00008  ; 
/8o  =  0-0000643. 

Bromobenzene  :  v  =  0-84855  +  377-72/(2494  0  +p);  8  =  ±  0-00007  ; 
/3o  =  00000607. 

Toluene:  »;  =  0-81944  + 409-51/(2268-7 +;;) ;  8=  ±0-00003;  p^  ^- 
0-0000796. 

Ethylbenzene :  v  =  0-85745  +  250-1 8/(1 7550  +  p)  ;  8  =  ±  000005  ; 
/So  =  0  0000812. 

1:2:  4  -  Trimethylbenzene  (./r-cumene) :  v  =  083295  +  402-50/ 
(2408-0+;j);  8=  ±0-00010;  /3o  =  0-0000694. 

Descriptions  are  given  of  the  manometer  and  piezometer  employed, 
which  were  of  special  construction.  T.  H.  P. 


Viscosities  of  Gaseous  Chlorine  and  Bromine.  Alexander 
O.  Rankine  {Proc.  Roy.  Soc,  1912,  A,  86,  162— 168).— By  means  of  a 
modified  form  of  the  apparatus  described  previously  (Abstr.,  1910,  ii, 
188),  the  author  has  compared  the  viscosities  of  chlorine  and  bromine 
with  that  of  air  under  similar  conditions  of  pressure  and  temperature. 
From  these  data,  the  coefficient  of  viscosity  of  chlorine  is  found  to 
be  1-297  X  10"^  at  12-7°  and  l-688x  10"*  at  99-1°,  and  that  of  bromine, 
1-869  X  10~*  at  98-7°.  From  the  two  values  for  chlorine,  the  constant 
G  in  Sutherland's  formula  7/  =  K.Ti/{l +C/T)  is  calculated  =325. 
This  gives  Tc/0  =1'28,  where  Tg  is  the  critical  temperature,  whereas 
for  most  gases  for  which  data  are  available  this  ratio  is  equal 
to  1-14. 

If  the  viscosities  of  chlorine  and  bromine  at  the  corresponding 
temperature  =0-6466  are  used  in  the  evaluation  of  rj^/A,  where  A  is 
the  atomic  weight  of  the  element,  4-19  x  10"^''  is  obtained  for  chlorine 
and  4-37  x  10"^*^  for  bromine.  This  approximate  agreement  of  the 
two  values  suggests  that  rjljA  (where  tjc  is  the  viscosity  at  the 
critical  temperature)  is  constant  for  the  halogen  group  of  elements, 
just  as  it  is  for  the  inert  gases.  The  value  of  the  constant  is, 
however,   different  for  the  two  groups.  H.  M.  D. 
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Viscosity  of  Liquid  Mixtures,  their  Dependence  on  the 
Temperature  and  the  Relationship  between  the  Vapour  Pres- 
sure and  the  Viscosity  of  Liquids.  Otto  Faust  {Zeitsch.  physikal. 
Chem.,  1912,  79,  97— 123).— The  viscosities  of  the  following  binary 
mixtures  have  beeen  measured  at  a  series  of  temperatures  in  each  case, 
and  the  results  are  given  in  tabular  form  :  benzene-ethylene  chloride, 
chloroform-acetone,  pyridine-acetic  acid,  pyridine- water,  acetic  an- 
hydride-water, acetic  acid-aniline,  acetone-carbon  disulphide,  acetone- 
ethyl  ether,  pyridine-aniline,  acetic  acid-acetone,  aniline-acetone.  The 
significance  of  the  occurrence  of  maxima  and  minima  on  the  viscosity 
concentration  curves  is  discussed.  With  increase  of  temperature, 
maxima  are  displaced  towards  the  substance  with  the  higher  viscosity. 

The  main  object  of  the  paper  is  a  comparison  of  the  viscosities  of 
binary  mixtures  with  their  vapour  pressures.  If  viscosity  is  due 
mainly  to  attraction  between  molecules,  which  attraction  has  to  be 
overcome  when  vapour  pressure  is  exerted,  it  is  to  be  anticipated  that 
a  maximum  of  viscosity  will  correspond  with  a  minimum  of  vapour 
pressure.  It  is  shown  that  this  rule  holds  for  the  binary  mixtures  in 
question  with  some  exceptions.  The  exceptions  are  pyridine-acebic 
acid,  aniline-acetic  acid,  acetic  anhydride-water,  and  chloroform- 
acetone,  and  their  behaviour  is  ascribed  to  chemical  combination. 

The  relationship  between  viscosity  and  vapour  pressure  also  holds  to 
some  extent  for  pure  liquids.  For  22  non-associated  liquids  for  which 
the  data  are  available,  the  rule  holds  approximately  that  the  greater 
the  vapour  pressure,  the  smaller  is  the  viscosity ;  this  regularity  does 
not  apply  to  associated  liquids, 

A  bibliography  of  the  literature  on  viscosity  is  given  in  the  paper. 

G.  S. 


Fluidity  and  Vapour  Pressure.  Eugene  C,  Bingham  {Amer. 
Chem.  /.,  1912,  47,  185— 196).— In  an  earlier  paper  (Abstr.,  1910,  ii, 
395)  it  has  been  pointed  out  that  the  fluidities  of  the  aliphatic 
hydrocarbons  are  nearly  identical  at  the  b.  p.,  that  the  same  is  true  of 
the  ethers,  and  that,  in  general,  for  each  of  these  classes  of  compounds, 
the  fluidity  is  a  linear  function  of  the  vapour  pressure. 

It  is  now  shown  that  if  the  fluidities  of  non-associated  compounds  at 
their  b.  p.  are  multiplied  by  such  factors  that  these  compounds  at  the 
b.  p.  may  have  the  same  fluidity  value  (which  has  been  arbitrarily 
selected  as  500),  then  any  fluidity  whatever  when  multiplied  by  the 
particular  factor  for  the  compound  and  plotted  against  the  vapour 
pressure  observed  at  the  same  temperature  will  fall  on  a  single  curve 
for  all  such  substances.  Hence  it  follows  that  the  vapour  pressures  of 
non-associated  liquids  can  be  calculated  if  their  fluidities  and  b.  p.'s  are 
known.  A  comparison  of  seventeen  substances  has  been  made  over 
a  certain  range  of  temperature  and  for  vapour  pressures  of  more  than 
100  mm,,  and  it  has  been  found  that  the  average  percentage  difference 
between  the  observed  and  the  calculated  vapour  pressures  is  but  little 
more  than  3%,  The  relation  does  not  hold,  however,  for  highly  associated 
compounds,  and  this  seems  to  be  due  to  the  vapour  pressure  of  such 
substances  increasing  more  slowly  than  would  be  anticipated  from  a 
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study    of     the    fluidity-vapour     pressure    curves    of     non-associated 
compounds.  E.  G. 

Rate  of  Absorption  of  Gases  by  Charcoal.  F.  Bergter  (Ann. 
Physik,  1912,  [iv],  37,  472— 510).— The  rate  at  which  air,  oxygen,  and 
nitrogen  are  absorbed  by  cocoa-nut  charcoal  has  been  measured  at  0°. 
The  experimental  data  have  reference  to  the  slow  absorption  process 
which  succeeds  the  very  rapid  and  relatively  large  initial  effect. 

In  order  to  obtain  consistent  results  in  successive  experiments  it  is 
necessary  that  the  charcoal  should  be  heated  at  a  temperature  not  less 
than  550°.  The  fineness  of  subdivision  of  the  charcoal  has  no 
appreciable  influence  on  the  rate  of  absorption  after  the  first  few 
minutes. 

The  data  for  air  at  pressures  between  735*6  and  4*52  mm.  indicate 
that  the  volume  m  (reduced  to  760  mm.  and  18°)  absorbed  by  I  gram  of 
charcoal  after  time  t  can  be  represented  by  m  =  mytj{a  +  t)  +  m^.tl(Jb  -f-  <), 
where  m^,  m,^  a  and  b  are  constants,  provided  that  the  pressure 
is  greater  than  about  20  mm. 

For  nitrogen  between  9  6  and  0-38  mm,  the  rate  of  absorption  can 
be  expressed  bym  =  w»^(l  -  0*96e~^''  —  0-05«~"^'*'),  where  m^  is  a  constant. 

The  ratio  in  which  two  gases  are  absorbed  is  dependent  on  the 
pressure.  Between  0*5  and  10  mm.  pure  oxygen  is  absorbed  from 
thirty  to  forty  times  as  strongly  as  nitrogen. 

In  presence  of  oxygen,  the  absorption  capacity  of  the  charcoal  for 
nitrogen  appears  to  be  increased.  H.  M.  D. 

Procedure  in  Observing  the  Dissociation  of  Nitrogen 
Peroxide,  Albert  Colson  {Compt.  rend.,  1912,  154,  428 — 431. 
Compare  this  vol.,  ii,  238  j  Scheffer  and  Treub,  ibid.,  ii,  132). — One 
method  employed  in  studying  the  equilibrium  in  gaseous  nitrogen 
peroxide  consisted  in  breaking  a  bulb  of  the  liquid  at  the  bottom  of  a 
flask,  and  measuring  the  volume  of  gas  evolved  over  water.  The 
values  for  the  partial  pressures,  p  and  p ,  so  obtained  pointed  to  the 
existence  of  a  minimum  value  for  K  in  the  expression  p^jp  =K,  but 
this  is  due  to  an  insufficiently  rapid  diffusion  of  gas,  and  was  not 
observed  in  the  second  method  used,  in  which  the  bulb  was  broken  at 
the  centre  of  the  flask  and  the  gas  pressure  measured  by  a  sulphuric 
acid  manometer.  It  was  thus  found  that  K  is  fairly  constant  under 
variable  pressures.  The  same  ratio  for  the  dissolved  substances, 
however,  varies  in  a  different  manner,  as  pointed  out  in  a  previous 
communication.  It  follows,  therefore,  that  the  dissolved  molecule  is 
different  from  the  gaseous  molecule,  a  conclusion  in  harmony  with 
observations  on  the  equilibrium  between  the  two  allotropic  modifications 
of  phosphorus  (Abstr.,  1908,  ii,  176).  W.  0.  W. 

Comparison  of  the  Gaseous  and  Dissolved  Molecules. 
P.  Langkvin  {Compt.  rend,  1912,  164,  594 — 596). — A  reply  to  recent 
criticisms  of  Colson  (this  vol.,  ii,  238)  on  the  application  of  the  Jaw 
of  mass  action  to  the  dissociation  of  nitric  peroxide  in  the  gaseous 
state  and  in  chloroform  solution.  It  is  shown  that  in  concentrations 
sufficiently  dilute,  the  dissociation  constant  for  chloroform  solutions  is 
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in  good  agreement  with  the  law  of  mass  action,  allowance  being  made 
for  the  known  difficulties  of  calorimetric  estimation.  The  nitric 
peroxide  in  concentrated  solution  is  not  comparable  with  that  in  the 
gaseous  condition,  and  hence  there  is  no  basis  for  Colson's  deductions 
from  the  data  given  by  Cundall.  W.  0.  W. 

Thermal  Dissociation  of  Barium  Peroxide.  Joel  H.  Hilde- 
BRAND  {J.  Amer.  Chein.  Soc,  1912,  34,  246 — 258). — This  investigation 
was  carried  out  in  view  of  the  discrepancies  between  the  results  of  Le 
Chatelier  (Abstr.,  1893,  ii,  71)  on  the  thermal  dissociation  of  barium 
peroxide  and  those  obtained  in  more  recent  work. 

The  method  employed  in  determining  the  equilibrium  pressures  is 
fully  described.  The  phase  relations  were  studied  by  determining  the 
effect  of  removing  successive  portions  of  oxygen,  the  temperature 
being  kept  constant.  The  results  show  that  solid  solutions  of  the 
oxide  and  peroxide  in  each  othar  are  formed,  and  that  the  usual 
temperature-pressure  curve  has  a  definite  significance  only  in  the 
region  in  which  these  two  solid  solutions  are  saturated  and  co-existent. 
Equilibrium  is  reached  very  rapidly  in  the  univariant  system,  that  is, 
where  saturated  solutions  of  the  oxides  are  present,  but  more  slowly  in 
the  divariant  system,  since  diffusion  must  take  place  in  the  solid  until 
a  new  concentration  is  attained.  The  limits  are  indicated  between 
which  the  system  is  univariant.  The  effect  that  the  moisture  present 
has  on  the  equilibrium  is  demonstrated.  On  the  basis  of  the  results 
obtained,  an  explanation  is  given  of  the  conditions  necessary  for  the 
production  of  a  quantitative  yield  of  barium  peroxide  from  the  oxide, 
and  also  of  those  required  for  a  complete  reversal  of  the  equilibrium. 

The  dissociation  pressures  in  the  interval  in  which  the  system  is 
univariant  are  given  by  tiie  equation  :  \ogp=  -6850/T+l-75\ogT  + 
3'807.  The  heat  of  the  reaction  at  constant  pressure  and  an  average 
temperature  of  775°  has  been  calculated  and  found  to  be  35370  cals. 
The  partial  pressure  of  the  oxygen  has  been  calculated  on  the  assump- 
tion that  the  partial  pressure  of  the  steam  present  is  the  same  as  that 
given  by  barium  hydroxide  alone  as  measured  by  Johnston  (Abstr., 
1908,  ii,  358),  and  from  these  values  the  heat  of  dissociation  of  the 
solid  solutions  is  found  to  be  37420  cals.  E.  G. 

Dissociation  of  Mixed  Hydrated  Salts.  Luiai  Rolla  and 
Giovanni  Ansaldo  {Atti  R.  Accad.  Liacei,  1912,  [v],  21,  i,  272 — 277. 
Compare  Rolla,  Abstr.,  1911,  ii,  375). — The  equilibrium  temperature 
for  ZoS04,7H20  and  FeS04,7H20  determined  with  the  tensimeter  is 
16'4°.  Mixtures  of  the  two  salts  containing  various  proportions  of  the 
constituents  are  in  equilibrium  with  zinc  sulphate  heptahydrate  (or 
with  ferrous  sulphate  heptahydrate)  at  this  temperature,  and  this 
shows  that  the  dissociation  of  the  mixed  salts, 

ZnS0„a;FeS0„7(l  -l-a;)H20, 
is  normal,  each  constituent  dissociating  as  though  it  were  isolated. 
Further    experiments    are    quoted    which    show    that    the    relative 
quantities  of  the  two  sulphates  in  the  mixed  salt  influence  the  degree 
of  hydration  of  the  solid  solution  which  is  formed  by  the  dissociation. 

R.  V.  S. 
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The  Permeability  of  Iron  to  Hydrogen.  Georges  Charpy  and 
S.  BoNNEROT  {Covipt.  rend.,  1912,  154,  592  —  594). — That  iron  is  per- 
meable to  hydrogen  has  been  known  since  the  work  of  Saint  Claire 
Deville  and  Troost,  but  no  quantitative  measurements  have  yet  been 
made.  The  authors  have  measured  the  rate  of  diffusion  of  hydrogen  into 
thin-walled,  steel  cylinders  at  different  temperatures,  and  have  shown 
that  whilst  practically  no  diffusion  occurs  under  atmospheric  pressure 
below  325°  osmosis  is  perceptible  at  350°  and  is  about  40  times  as 
rapid  at  850°. 

Nascent  hydrogen  diffuses  through  iron  or  steel  at  the  ordinary 
temperature,  and  in  doing  so  acquires  special  chemical  activity.  A 
steel  cylinder  was  placed  in  acid,  or  made  the  cathode  in  a  solution  of 
sodium  hydroxide.  Under  these  conditions,  hydrogen  diffused  into  the 
interior  of  the  cylinder,  but  failed  to  do  so  if  the  surface  from  vvhich 
it  was  liberated  was  placed  a  few  millimetres  from  the  cylinder.  The 
rate  of  diffusion  varied  with  the  thickness  of  the  walls  and  the  nature 
of  the  metal,  and  also  in  a  somewhat  indefinite  way  with  the  interior 
pressure.  Preliminary  experiments  show  that  diffusion  is  not  inhibited 
by  a  pressure  of  14  atmospheres.  W.  O.  W. 

Velocity  of  Crystallisation  and  Dissolution.  Kobeet  Marc 
(Zeitsch.  Elektrochem.,  1912,  18,  161 — -162). — Polemical  against  Wagner 
(compare  this  vol.,  ii,  29).  G.  S. 

Crystallisation  from  Aqueous  Solutions.  VI.  Robert  Marc 
{Zeitsch.  phi/tsikal.  (7A«m.,  1912.79  71— 96.  Compare  Abstr.,  1910,ii,834). 
— It  is  shown  that  in  the  case  of  potassium  nitrate,  chloride  and  chlorate, 
mercuric  chloride  and  oxalic  acid  the  rates  of  solution  in,  and  of 
crystallisation  from,  water  at  0°  are  equal,  even  when  the  solutions  are 
vigorously  stirred.  As  in  the  previous  experiments,  the  crystallisation 
is  retarded  by  the  addition  of  dyes,  and  finally  stopped  before 
equilibrium  is  reached,  whereas  dyes  have  very  little  influence  on  the 
rate  of  solution.  An  exception  to  the  last  statement  has  been  found  in 
mercuric  chloride ;  in  this  case  the  addition  of  a  dye  stops  the 
dissolution  before  the  true  equilibrium  is  reached.  This  is  probably 
due  to  a  chemical  change  at  the  surface  of  the  crystals. 

Above  a  certain  point,  a  further  increase  iu  the  rate  of  stirring  has 
no  influence  on  the  rate  of  dissolution  and  crystallisation.  This  is 
readily  explained  on  tlie  assumption  that  the  crystals  are  surrounded 
by  a  very  thin  layer  of  solution,  the  thickness  of  which  is  not  affected 
by  increasing  the  rate  of  stirring  above  a  certain  point ;  this  unaltered 
layer  is  adsorbed  by  the  crystal,  and  the  rate  of  dissolution  and 
crystallisation  depends  only  on  the  rate  of  establishment  of  the 
adsorption  equilibrium. 

The  effect  of  dyes  in  retarding  crystallisation  is  a  diffusion 
pheuomenon,  being  connected  with  the  slow  diffusion  of  the  dye  in  the 
crystal.  G.  S. 

Optical  Observations  on  a  Liquid-crystalline  Active  Sub- 
stance. Felix  Stumpf  (Ann.  Physik,  1912,  [iv],  37,  351—379).— 
The    optical    properties    of    active    amyi    jo-cyanobenzylideneamino- 
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cinnaniate  have  been  examined.  Above  105°  the  ester  forms  an 
isotropic  liquid,  which  can  be  supercooled  to  96°.  Between  102°  and 
105°  it  forms  a  turbid,  crystalline  liquid,  and  between  92°  andil02°  a 
second  modiHcation,  which  is  relatively  very  transparent.  The  second 
form  can  be  cooled  to  75°  without  solidifying,  and  the  optical 
measurements  have  reference  to  this  liquid  crystalline  phase. 

The  refractive  index,  perpendicular  to  the  optical  axis,  was  deter- 
mined for  different  wave-lengths  at  various  temperatures,  and  the 
results  are  exhibited  in  the  form  of  curves.  The  rotation  of  the 
plane  of  polarisation  parallel  to  the  optical  axis  was  also  measured. 
The  curves  showing  the  variation  of  the  rotation  with  the  wave-length 
of  the  incident  light  are  convex  to  the  wave-length  axis.  The  con- 
vexity of  these  curves  becomes  more  pronounced  as  the  temperature 
falls,  and  at  the  same  time  the  wave-length  corresponding  with  the 
minimum  rotation  diminishes  appreciably.  Mixtures  of  the  ester  and 
cyanoanisidine,  which  can  be  examined  at  lower  temperatures,  exhibit 
similar  relationships.  H.  M.  D. 

Crystalloids  and  Colloids  or  Molecular  and  Micellary 
States.  Giovanni  Malfitano  (Ann.  Chim.  Phys.,  1912,  [viii],  25, 
159 — 253). — The  first  part  of  this  paper  has  been  abstracted  already 
(this  vol.,  ii,  240).  In  this  portion  a  connected  account  is  given  of 
researches  by  the  author  and  his  collaborators  on  the  changes  which 
occur  in  the  interaction  of  ferric  chloride  and  water,  and  which  result 
in  the  building  up  of  complex  colloidal  compounds  containing  hydrogen, 
oxygen,  iron,  and  chlorine,  and  the  influence  on  the  formation  of  such 
substances  of  changes  in  physical  conditions,  presence  of  electrolytes, 
etc.  The  experimental  details  and  views  now  advanced  have  for  the 
most  part  been  given  already  in  the  following  abstracts  :  1905,  ii,  14, 
72,  459  ;  1906,  ii,  33,  450,  526,  647  ;  1907,  ii,  94,  692  ;  1908,  ii,  111, 
288,  1042  ;  1909,  ii,  473;  1911,  ii,  102,  377;  Michel,  1909,  ii,  48,  146. 

T.  A.  H. 

A  More  Exact  Definition  of  Colloidal  Systems  and  the 
Classification  of  Colloids.  Filippo  Bottazzi  {KoU.  Ohem.  Beihefte, 
1912,  3,  161 — 184). — The  author  considers  that  there  are  not  sufficient 
grounds  for  the  subdivision  of  colloidal  systems  into  a  number  of 
different  groups  (suspensoids,  emulsoids,  solutoids,  dispersoids,  etc.). 
The  most  satisfactory  basis  for  distinguishing  between  different 
disperse  systems  is  that  which  has  reference  to  the  physico-chemical 
properties.  On  this  basis  the  author  would  distinguish  between 
suspensions  and  solutions  and  subdivide  solutions  into  colloidal 
solutions  or  hydrosols  and  crystalloidal  solutions.  H.  M.  D. 

[Classification  of  Colloids]  Wolfgang  Ostwald  {Koil.  Chtm. 
Beihefte,  1912,3,  185 — 190). — A  criticism  of  the  views  expressed  by 
Bottazzi  (compare  preceding  abstract).  H.  M.  D. 

Coagulation  of  Colloidal  Copper.  Rate  of  Coagulation. 
H.  H.  Paine  {Froc.  Carnh.  Phil.  Soc,  1912,  16,  430— 455).— Ou  the 
assumption  that  the  part  of  the  colloidal  substance  which  is  easily 
separated    from   the   solution    may   be    regarded   as    the   coagulated 
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portion,  the  rate  of  coagulation  of  colloidal  solutions  of  copper,  prepared 
by  the  electrical  method,  has  been  investigated,  and  it  is  shown  that 
the  coagulation  is  a  definite  time-process.  The  colloidal  copper  is 
dissolved  by  nitric  and  sulphuric  acids  without  coagulation.  Two  mols. 
of  nitric  acid  are  required  for  the  solution  of  one  gram-atom  of  copper, 
and  since  no  hydrogen  is  liberated  in  the  process,  it  appears  that  the 
colloidal  particles  consist  of  copper  oxide  (or  hydroxide)  which  are 
dissolved  according  to  CuO  +  2HN()3  =-  Cu(N0.^)2  +  H2O.  The  formation 
of  the  oxide  probably  occurs  subsequently  to  the  disintegration,  and 
may  be  partially  responsible  for  the  observed  darkening  of  the  colour 
of  the  solution. 

On  addition  of  an  electrolyte,  there  is  an  initial  period  in  which  the 
solution  remains  quite  clear  ;  when  coagulation  commences  at  the  end 
of  this  period,  the  speed  at  which  it  occurs  diminishes  in  a  continuous 
manner.  For  colloidal  solutions  of  different  concentrations,  the  rate 
of  coagulation  is  proportional  to  the  square  of  the  initial  concentration. 
This  is  in  accordance  with  the  mass  action  law,  and  indicates  that 
coagulation  is  brought  about  directly  by  the  mutual  attraction  of  the 
particles.  It  is  inconsistent  with  the  assumption  that  the 
condensation  of  the  particles  takes  place  on  other  nuclei,  such  as  the 
ions. 

When  the  concentration  of  the  electrolyte  is  varied,  the  rate  of 
coagulation  is  proportional  to  some  povver  of  the  concentration  of  the 
anion  in  the  solution,  that  is,  ^oc  c''.  Within  the  limits  of  experi- 
mental error  the  value  of  the  index  p  is  the  same  as  the  index  n  in  the 
adsorption  formula  y  =  a.c'''".  The  fact  that  p  has  the  same  value  for 
coagulation  with  ions  of  different  valency  agrees  with  Freundlich's 
view  of  the  mode  of  action  of  the  ions.  When  equivalent  quantities 
of  the  ions  have  been  absorbed,  the  colloidal  particles  behave  quite 
similarly  in  reference  to  the  process  of  approximation  which  determines 
the  coagulation.  H.  M.  D. 

Miscibility  in  the  Solid  Condition  between  Aromatic  Nitro- 
and  NitroBO-compounds.  Feans  M.  Jaeger  and  J.  R.  N.  van 
Keegten  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  14,  729 — 740). 
— The  miscibility  of  nitro-  and  the  corresponding  nitroso-compounds 
in  the  solid  state  has  been  examined  by  measurements  of  the  freezing 
points  of  liquid  binary  mixtures.  Nitrobenzene  and  nitrosobenzene 
show  no  evidence  of  the  formation  of  mixed  crystals.  /j-Nitroaniline 
and  /)-nitrosoaniline  form  mixed  crystals  on  the  side  of  the  nitro- 
compound, the  miscibility  extending  to  35  or  40%  of  the  nitroso-com- 
pound.  /?-Nitroethylaniline  and  /)-nitrosoethylaniline  appear  to  form 
a  continuous  series  of  mixed  crystals,  the  continuous  freezing-point 
curve  having  a  minimum  temperature  at  54**  and  the  corresponding 
binary  mixture  containing  about  30%  of  the  nitroso-compound.  In 
consequence  of  supercooling  and  the  incomplete  attainment  of 
equilibrium,  the  solidus  curve  for  this  mixture  presents  approximately 
the  form  of  a  eutectic  horizontal  line.  /)-Nitropropylaniline  and 
/(-nitrosopropylaniline  also  form  a  complete  series  of  mixed  crystals,  the 
freezing-point  curve  showing  a  minimum  at  40*5°  and  at  a  concentration 
of  80%  of  the  nitroso-compound. 
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From  the  above  results  it  follows  that  miscibility  in  the  solid  state 
cannot  be  regarded  as  a  general  property  of  aromatic  nitro-compounds 
and  the  corresponding  nitroso-compounds.  The  mutual  behaviour  is 
sometimes  complicated  by  the  formation  of  polymorphous  modifications 

H.  M.  D. 

The  Law  of  Transformation  in  Stages  in  the  Light  of  the 
Theory  of  AUotropy,  Andreas  Smits  (Proc.  K.  Akad.  Wetensch. 
AmsterJam,  1912,  14,  788 — 801). — On  the  assumption  that  the 
molecules  of  a  substance  in  a  given  condition  are  not  all  alike,  but 
that  molecular  groups  or  quasi-associatious  are  present,  and  that  the 
various  phases  (solid,  liquid,  and  gaseous)  assumed  by  a  substance  are 
characterised  by  variations  in  the  relative  quantities  of  the  different 
molecular  species,  it  is  shown  that  the  order  in  which  the  successive 
phases  appear  is  not  solely  determined  by  the  changes  in  free  energy. 
The  quasi-molecular  groups  are  supposed  to  act  as  nuclei  in  the 
change  from  one  form  of  a  substance  to  another,  and  the  result  of  the 
transformation  in  any  given  case  will  depend  on  the  velocity  with 
which  the  various  possible  forms  are  produced  under  the  given 
conditions  of  temperature  and  pressure.  H.  M.  D. 

Chemical  Equilibria  in  Solution.  Eene  Dubrisay  {Compt.  rend., 
1912,  154,  431—434.  Compare  this  vol.,  ii,  32).— On  adding  barium 
acetate  to  a  solution  of  succinic  acid  in  water,  an  equilibrium  mixture 
is  formed  and  barium  succinate  incompletely  precipitated.  Sodium 
chloride  diminishes  the  solubility  of  succinic  acid,  and  it  increases 
the  partition  coefficient  of  acetic  acid  between  water  and  chloroform. 
The  addition  of  bodium  chloride,  therefore,  would  act  in  opposite 
ways  in  displacing  equilibrium,  but  from  Dawson's  data  (Trans.,  1902, 
81,  514)  and  those  of  Herz  (Abstr.,  1910,  ii,  192),  it  follows  that  the 
salt  should  have  a  greater  effect  on  the  succinic  than  on  the  acetic 
acid.  This  has  been  verified  experimentally  by  mixing  saturated 
solutions  of  succinic  acid  and  barium  acetate,  filtering,  and  adding 
sodium  chloride,  when  the  concentration  of  barium  in  the  solution  was 
diminished.  W.  O.  W. 

Partition  of  Sodium  Oxide  between  Boric  Acid  and  Carbonic 
Acid.  Fernando  Ageno  [Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
121 — 123). — In  investigating  this  partition,  the  author  measures  the 
quantity  of  carbon  dioxide  dissolved  by  a  known  volume  of  a  solution  of 
boric  acid  and  borax  of  known  concentration.  If  a  be  the  total  sodium 
oxide,  X  that  required  by  the  combined  carbonic  acid,  and  c  the  total 
concentration  of  carbonic  acid,  and  if  the  solution  is  kept  saturated 
with  boric  acid  (0*90  gram-molecule  per  litre),  the  following  equation 
should  be  satisfied  :  k  =  0'90x/{a  -  x){c  -  x).  The  values  obtained  for  k 
at  25°  decrease  from  2*37  to  0"827  as  the  amount  of  sodium  oxide  is 
increased,  besides  being  much  lower  than  the  value  (178)  calculated 
from  the  dissociation  constants  of  the  acids.  Among  the  reasons  for 
this  discrepancy  are  the  variation  in  the  solubility  of  carbon  dioxide 
in  the  presence  of  borate  and  bicarbonate,  and  the  increase  in  the 
concentration  of  the  poly  borates   with  increase  in   the  total  concen- 
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tration  of  the  sodium  oxide.  In  this  connexion  it  was  found  that 
when  a  saturated  solution  of  borax,  no  solid  borax  being  present, 
was  saturated  with  carbon  dioxide  at  25°  and  763  mm.,  the  ratio 
HCOg'/BO'g  was  2*27,  whilst  when  the  same  solution  was  treated  in 
the  same  way  in  the  presence  of  solid  borax,  the  ratio  was  1'7.  The 
partition  coetficient  varies  greatly  with  the  temperature.       R.  V.  S. 

Kinetic  Theory  of  a  Gas  Constituted  of  Spherically 
Symmetrical  Molecules.  S.  Chapman  {Phil.  Trans.,  1912,  A,  211, 
433 — 483). — A  mathematical  paper  iu  which  a  kinetic  theory  of  the 
gaseous  state  has  been  developed  by  the  methods  adopted  by  Maxwell 
and  Boltzmann.  The  analysis  is  extended  to  the  elastic  sphere  theory, 
and  expressions  are  obtained  for  the  viscosity,  diffusivity,  and  thermal 
conductivity  of  a  gas  without  assuming  any  other  properties  of  the 
molecules  beyond  that  they  are  spherically  symmetrical.  Supple- 
mentary calculations  have  also  been  made  for  three  special  cases  iu 
which  it  is  assumed  (1)  that  the  molecules  are  rigid  elastic  spheres, 
(2)  that  the  molecules  are  centres  of  attractive  or  repulsive  force 
varying  inversely  as  the  7ith  power  of  the  distance,  and  (3)  thvt  the 
molecules  are  rigid  elastic  spheres  surrounded  by  fields  of  attractive 
force.  The  results  obtained  are  finally  examined  in  their  relation  to 
experiment  and  the  results  of  former  theories.  H.  M.  D. 

The  Hypohalogenous  Acids  and  the  Hypohalogenites. 
VI.  The  Temperature-coefficients  of  the  Reactions  between 
Iodine  and  Alkali.  Anton  Skrabal  {Monatah.,  1912,  33,  99 — 121. 
Compare  Abstr.,  1907,  li,  448;  1909,  ii,  224;  1911,  ii,  382;  this  vol., 
ii,  33). — In  the  last  communication  it  was  demonstrated  how  from  the 
temperature-coefficients  of  the  reactions  between  iodine  and  alkali 
hydroxide,  the  corresponding  heat  of  reaction  could  be  calculated. 
The  calculated  values  for  the  heats  of  reaction  accorded  well  with  the 
calorimetric  results,  but  indicated  that  the  temperature-coefficients, 
contrary  to  the  usual  acceptance,  may  for  even  the  same  reaction  with 
varying  conditions  be  of  quite  different  magnitude. 

This  result  called  for  further  experimental  confirmation ;  conse- 
quently the  reaction  :  Sl'g  +  60H'  =  81'  +  lO'g  +  3H2O,  previously 
investigated  in  a  solution  containing  sodium  carbonate  and  sodium 
hydrogen  carbonate,  has  now  been  examined  in  a  solution  containing 
potassium  hydroxide.  The  experimental  temperature-coefficients  are 
found  to  stand  in  good  agreement  with  those  calculated  from  the 
theory.  The  new  temperature  -  coefficients  are  applied  to  the 
calculation  of  the  corresponding  heats  of  reaction.  D.  F.  T. 

The  Role  of  Intra-atomic  Electrons  in  Catalysis.  Pieeee 
AcHALME  {Compt.  rend.,  1912,  154,  352 — 355). — The  author  advances 
the  suggestion  that  the  effect  of  catalysts  in  chemical  reactions  may 
be  explained  by  their  action  in  diminishing,  increasing,  or  effecting 
redistribution  of  the  electrons  within  the  molecules  of  the  reacting 
substance:^.  W.  0.  W. 

The  Conversion  of  Percentages  by  Weight  into  Atomic 
or  Molecular  Percentages  in  Ternary  and  Quaternary 
Systems,     Fbitz  Hoffmann  {MetaUurgie,  1912,  9;  133— 142).— The 
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tedious  calculations  involved  in  the  conversion  of  percentages  by 
weight  into  atomic  or  molecular  percentages  may  be  simplified  by 
the  use  of  graphical  methods.  A  method  of  constructing  a  triangular 
scale  for  each  ternary  system  is  described,  the  triangle  being  drawn  on 
tracing  paper  and  laid  upon  the  main  diagram.  ,  A  generalised  method 
of  projection  is  al^o  described,  which  is  applicable  to  quaternary  and 
more  complex  systems,  and  may  be  used  for  the  conversion  even  when 
a  diagram  has  not  been  constructed.  C.  H.  D. 

Bicentenary  Anniversary  of  M.  V.  Lomonosoflfs  Birthday. 
Boris  N".  Menschutkin  {Ghem.  News,  1912,  105,  73—75,  85—87).— 
A  biographical  skotch  and  an  account  of  the  chemical  and  physical 
work  of  Lomonosoff  (1711-1765).  H.  M.  D. 

A  Laboratory  Balance  with  Electromagnetic  Compensation 
for  the  Study  of  Systems  Liberating  Gases  at  an  Appreciable 
Rate.  Georges  Urbain  {Compt.  rend.,  1912,  154,  347— 349).— A 
description  of  a  balance  designed  to  effect  successive  rapid  weighings 
of  substances,  such  as  efflorescing  salts,  undergoing  continuous  varia- 
tion in  weight.  A  magnetised  needle  takes  the  place  of  the  weights, 
variation  being  effected  by  altering  the  current  passing  through  a 
solenoid.  The  pan  at  the  other  end  of  the  beam  is  suspended  in  the 
centre  of  an  electrical  resistance,  by  means  of  which  any  desired 
temperature  may  be  maintained.  The  balance  case  is  capable  of 
being  evacuated.  The  apparatus  described  is  sensitive  to  0*01  mg. 
with  a  load  of  0*1  gram.  W.  0.  W. 

Aluminium  Tube  Furnace.  Alfred  Stock  {Zeitsch.  ElektrocJiem., 
1912,  18,  153 — 154). — The  construction  of  the  furnace  is  fully 
illustrated  in  external  appearance  and  in  section,  the  dimensions  being 
also  given.  The  sealed  tubes  ai'e  placed  in  holes  bored  in  a  massive 
aluminium  block,  which  rests  loosely  in  a  stand  mainly  composed  of 
aluminium  bronze.  The  heating  is  effected  by  gas  conveyed  by  copper 
tubes.  The  advantages  of  the  aluminium  furnace  are  :  (1)  it  can 
be  used  up  to  500°,  and  rapidly  reaches  the  desired  temperature ; 
(2)  owing  to  the  high  conductivity  of  the  metal  it  has  practically  the 
same  temperature  in  all  parts ;  (3)  it  radiates  less  heat  at  500°  than 
most  furnaces  do  at  300°.  G.  S. 

Prevention  of  "Bumping"  of  Boiling  Liquids.  Ernst 
PiESZCZEK  {Chem.  Zeit.,  1912,  36,  198). — For  this  purpose  the 
author  recommends  the  use  of  a  piece  of  glass  tubing  about  6 — 8  cms. 
long  and  3 — 5  mm.  wide.  One  end  is  cut  off  sharply.  Into  the  other 
end  a  piece  of  platinum  wire  is  fused,  the  upper  end  of  which  is  bent 
so  as  to  form  a  hook  which  provides  a  suitable  means  for  introducing 
or  removing  the  tube.  The  latter  is  placed  in  the  liquid  with  the 
open  end  downwards.  It  is  claimed  that  this  device  prevents  bumping 
in  all  liquids,  even  in  such  as  contain  finely-divided  solids  or  are 
covered  with  a  layer  of  oily  matter.  H.  W. 

Extraction  Apparatus.  Leonard  P.  Wilson  {J.  Soc.  Chem.  Iiid., 
1912,  31,  97 — 98). — The  apparatus  described  is  particularly  suitable 
for  extrat;ting  substances  with  non-volatile  solvents.     It  consists  of 
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two  wide-mouthed  bottles,  one  being  placed  in  an  inverted  position  over 
the  other,  and  connected  with  it  by  two  glass  tubes  which  pass  through 
the  rubber  stoppers  with  which  both  vessels  are  fitted.  One  of  these 
tubes  passes  from  the  bottom  of  the  lower  bottle  into  the  lower  portion 
of  the  upper  one,  and%is  provided  with  a  stopcock  between  the  two  ; 
the  other  tube  extends  from  about  two-thirds  of  the  height  of  the 
upper  bottle  to  the  bottom  of  the  lower  bottle,  the  portion  of  the  tube 
in  the  lower  bottle  being  surrounded  by  a  wider  tube,  which  reaches 
just  above  the  stopper  and  the  upper  end  of  which  is  open  to  the  air. 
Another  tubedeading  from  the  top  of  the  upper  bottle  is  connected 
with  a  pump.  The  material  to  be  extracted  is  placed  in  the  lower 
bottle  together  with  the  solvent,  a  portion  of  the  latter  being  also 
placed  in  the  upper  bottle ;  when  the  pump  is  operated,  air  is  drawn 
into  the  lower  bottle  through  the  wide  tube,  causing  the  solvent  to 
pass  upwards  into  the  upper  bottle  and  to  circulate  through  the 
apparatus.  W.  P.  S. 


Inorganic    Chemistry. 


Avoidance  of  Losses  of  Cold  in  the  Liquefaction  of 
Hydrogen.  Karl  Olszewski  {Bull.  Acad.  Sci.  Cracow,  1912,  A,  1 — 27). 
— Apparatus  for  the  liquefaction  of  hydrogen  are  figured  and 
described  in  detail,  in  particular,  a  new  form  in  which  losses  of  cold 
are  completely  avoided.  A  thermostat  for  low  temperatures  and  the 
liquefaction  installation  of  the  Cracow  Chemical  Laboratory  are  also 
fully  described.  Precise  instructions  are  given  of  the  operations 
necessary  for  the  liquefaction  of  hydrogen.  E.  F.  A. 

Decomposition  of  Water  by  Solar  Radiations.  Miroslaw 
Kernbaum  {Bull.  Acad.  Sci.  Cracow,  1911,  A,  583 — 586). — It  was 
possible  to  demonstrate  the  decomposition  into  hydrogen  peroxide  and 
hydrogen  of  water  exposed  in  quartz  vessels  to  the  solar  radiations 
during  the  first  days  of  July  in  Paris.  The  quantity  formed  is  largest 
when  air  is  present ;  it  is  demonstrated  by  the  blue  coloration  produced 
with  Schonbein's  reagent  (potassium  iodide  and  ferrous  sulphate). 

E.  F.  A. 

Solid  Solutions  of  Iodine  in  Some  Cyclic  Hydrocarbons. 
Giuseppe  Bruni  and  .Mario  Amadori  {Gazzetta,  1912,42,  i,  121 — 126). 
— It  is  known  that  iodine  shows  an  abnormal  molecular  weight  in 
freezing  benzene,  because  it  forms  a  solid  solution  with  the  separated 
solvent.  The  authors  have  determined  the  molecular  weight  of 
iodine  cryoscopically  in  bromoform,  diphenyl  and  dibenzyl,  and  find  it 
to  be  normal.  In  c^/cZohexane,  however  (compare  Mascarelli,  Abstr., 
1907,  ii,  602),  the  molecular  weight  of  iodine  was  found  to  be  310 — 320. 
When  dilute  solutions  of  iodine  in  ethylene  bromide  and  bromoform 
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are  solidified,  the  colour  of  the  solution  is  found  to  have  disappeared 
and  the  solid  is  merely  grey  from  disseminated  iodine.  Dilute  solutions 
of  iodine  in  benzene  or  cv/c/ohexane  retain  their  colour  on  solidification. 
Hence  the  solid  solutions  of  iodine  in  these  two  substances  have  the 
same  colour  as  the  liquid  solutions.  The  solubility  of  iodine  in  solid 
cyclohex&ne  is  less  than  its  solubility  in  benzene,  the  partition  coefficient 
between  the  solid  and  liquid  phases  being  020,  as  compared  with  about 
0'3  in  the  case  of  benzene.  R.  V.  S. 

Behaviour  of  Ozone  towards  Concentrated  Sulphuric  Acid. 
Carl  D.  Harries  (Zeitsch.  Elektrochem.,  1912,  18,  129—130).— 
Moderately  dry  ozone  is  not  affected  by  being  passed  through 
concentrated  sulphuric  acid,  but  under  the  same  circumstances  ozone 
dried  over  phosphoric  oxide  is  decomposed  to  the  extent  of  1  per  cent. 

When  ozone  is  passed  through  a  solution  of  sodium  hydroxide  about 
3 — 4  per  cent,  of  it  is  decomposed,  and  if  the  gas  which  has  passed 
through  the  alkali  solution  is  brought  in  contact  with  concentrated 
sulphuric  acid  a  further  fall  in  concentration  of  2 — 3  per  cent,  occurs. 
The  author  suggests  that  these  results  are  connected  with  the  presence 
of  "oxozone,"  O^,  in  the  mixture.  G.  S. 

The  Catalytic  Change  of  Sulphur  Dioxide  into  Sulphuric 
Acid.  Heinrich  Wieland  {Ber.,  1912,  45,  685— 687).— The  observa 
tions  described  in  a  previous  paper  (this  vol.,  ii,  347)  led  the  author  to 
investigate  what  happens  when  moist  sulphur  dioxide  is  passed  over 
palladium  black,  oxygen  being  rigidly  excluded.  A  reaction  takes 
place,  with  considerable  development  of  heat,  and  after  expelling  the 
excess  of  sulphur  dioxide  with  carbon  dioxide  and  extracting  the 
palladium-black  with  water,  considerable  quantities  of  sulphuric  acid 
are  found  in  solution.  This  sulphuric  acid  is  formed  according  to  the 
equations:  H2S03^S08  +  Hg  ;  SO3  +  H20-*H2S04.  The  hydrogen 
which  should  result  according  to  the  first  equation  was  not  detected, 
in  its  place  sulphur  being  deposited.  This  sulphur  is  formed  by  the 
acid  of  palladium  hydride  on  sulphur  dioxide,  according  to  the  equation  : 
SOg  +  2H2— >2H20  +  S,  as  was  shown  by  shaking  a  solution  of 
sulphurous  acid  with  palladium  hydride.  Also,  if  a  black  which  is 
initially  free  from  hydrogen  is  used,  more  sulphuric  acid  and  less 
sulphur  is  formed. 

In  the  contact  process  for  making  sulphuric  acid,  it  is  known  that 
if  the  sulphur  dioxide  and  oxygen  are  quite  dry,  the  platinum  has  no 
catalytic  effect ;  water  must  be  present.  It  is  possible,  therefore,  that 
the  reaction  by  which  sulphur  trioxide  is  formed  is  the  one  given 
above,  and  not  the  usually  accepted  one,  the  hydrogen  formed  in  the 
first  reaction  beiog  oxidised  to  water  by  the  oxygen  of  the  mixed 
gases.  T.  S.  P. 

Hexabromoselenates  [Selenibromides].  Alexander  Gutbibr 
and  W.  GrOnewald  (/.  pr.  Ghem.,  1912,  86,  321— 330).— See  this  vol., 
i,  241. 

The  Supposed  Complexity  of  Tellurium.  Giovanni  Pellini 
{Alti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  218— 225).— The  author  has 
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repeated  the  fractionations  of  Flint  (Abstr.,  1910,  ii,  845)  and 
Browning  and  Flint  (Abstr.,  1909,  ii,  996),  and  his  results  agree  with 
those  of  Harcourt  and  Baker  (Trans.,  1911,  99, 1311)  in  failing  to  show 
any  complexity.  Attempts  to  fractionate  tellurium  electrolytically 
also  gave  negative  results. 

The  tellurium  dioxide  from  200  grams  of  the  metal  was  subjected  to 
an  elaborate  system  of  fractionation  by  Flint's  method,  and  of  the 
large  number  of  fractions  obtained  those  termed  "  beginning  fraction," 
"  end  fraction,"  and  '•  end  fraction  but  one ''  were  analysed  by  two 
methods,  namely,  the  conversion  of  basic  nitrate  into  oxide,  and  the 
conversion  of  tellurium  into  dioxide.  The  "beginning  fraction  "  was 
found  to  give  Te=127'49  (mean  of  determinations  by  one  method), 
Te=  127*55  (mean  of  determinations  by  the  other  method),  and 
these  values  accord  well  with  the  accepted  atomic  weight.  The  "  end  " 
and  "end  but  one"  fractions  gave  higher  values  (from  127"81  to 
12960),  but  on  further  purification  gave  normal  values.  The  high 
results  are  therefore  to  be  ascribed  to  traces  of  impurities  accumulated 
during  the  fractionation. 

In  the  fractionation  the  author  did  not  observe  the  same  ratio 
between  the  quantities  of  hydrolysed  and  non-hydrolysed  tellurous 
anhydride  as  are  given  by  Browning  and  Flint,  for  whereas  they  give 
33'3%  as  unprecipitated,  he  finds  9'5%,  and  the  divergence  from  Flint's 
data  is  even  greater.  It  is  necessary  to  establish  a  true  equilibrium 
between  the  precipitate  and  the  solution  by  prolonged  digestion  on  a 
water-bath. 

The  author's  electrolytic  fractionation  was  effected  with  a  portion  of 
the  above  "beginning  fraction"  dissolved  in  sulphuric  acid  and 
ammonium  hydrogen  tartrate  and  electrolysed  at  50 — 60°  with  a 
rotating  cathode  and  a  current  density  0'38.  On  each  electrolysis  a 
large  middle  fraction  was  collected  and  again  dissolved  and  electrolysed, 
this  process  being  repeated  ten  times.  K.  V.  S. 

Tellurium.  II,  Compounds  of  Tellurium  and  Iodine. 
Fbans  M.  Jaeger  and  J.  B.  Menke  {Proc.  K.  Akad.  Welensch. 
Amsterdam,  1912,  14,  724 — 729). — The  freezing-  and  melting-point 
curves  of  binary  mixtures  of  tellurium  and  iodine  have  been  examined. 
From  the  thermal  behaviour,  it  appears  that  Tel^  is  the  only  com- 
pound which  separates  from  fused  mixtures.  This  compound  melts  at 
259°,  and  the  molten  substance  appears  to  be  dissociated  to  a  consider- 
able extent.  The  eutectic  on  the  tellurium  side  corresponds  with 
165°  and  about  41%  of  tellurium,  and  this  eutectic  is  nearly  identical 
in  composition  with  the  assumed  compound  Telg.  On  the  iodine  side, 
the  eutectic  lies  very  close  to  the  iodine  axis,  and  corresponds  with  a 
temperature  of  108°.  Solid  solutions  are  not  formed  to  any  appreci- 
able extent,  and  no  evidence  has  been  obtained  of  the  formation  of  the 
assumed  compound  Telg.  H.  M.  D. 

Catalytic  Oxidation  of  Ammonia.  I.  D.  Meneghini  {Gazzetta, 
1912,  42,  i,  126-134.  Compare  Schmidt  and  Bocker,  Abstr.,  1906, 
ii,  349). — A  mixture  of  ammonia  and  air  passes  unchanged  over  a 
heated  platinum   spiral  below   about    350°.       Above    400 — 450°   the 
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reaction  proceeds  with  greater  vigour,  and  even  a  small  variation  of 
temperature  makes  a  considerable  difference  in  the  consumption  of 
oxygen.  Tlie  action  is  complicated  by  the  circumstance  that  at  a 
certain  temperature  (depending  on  the  pressure  and  velocity  of  the 
gas,  but  lying  above  550°)  dissociation  of  ammonia  into  nitrogen  and 
hydrogen  takes  place.  Similar  results  were  obtained  when  roasted 
pyrites  (ferric  oxide  with  traces  of  copper)  was  used  as  catalyst. 

R.  V.  S. 


Double  Salts  of  Hydrazine.  Adolfo  Ferratini  (Gazzetta,  1912, 
42,  i,  138—178.  Compare  Ranfaldi,  Abstr.,  1906,  ii,  664;  Franzen 
and  Lucking,  Abstr.,  1911,  ii,  285).— The  salt 

3HgSO„(N2H,)2SO„2N2H, 
is  a  white  powder  obtained  by  treating  with  yellow  mercuric  oxide  a 
solution  of  hydrazine  sulphate  containing  excess  of  sulphuric  acid. 

Cuprous  chloride  and  hydrazine  hydrochloride  yield  the  unstable 
salts  SCuOl.NoHgCl  (which  forms  thin,  hexagonal,  colourless  tablets, 
m.  p.  170—172°)  and  CuCl.NaHsCl  (which  crystallises  in  stellar 
aggregates  of  colourless  tablets,  m.  p.  129 — 130°).  From  the  solution 
subsequently  the  two  cupric  salts  investigated  by  Ranfaldi  can  be 
isolated  ;  the  second  of  these  has  the  formula  CuCl2,N2H5Cl,|H20. 
The  salt  3CuBt',2N2H5Gl  forms  rectangular,  iridescent  tablets,  m.  p. 
130 — 132°  (forming  a  pasty  liquid).  (]!uprous  bromide  and  hydrazine 
hydrochloride  also  yield  a  compound,  m.  p.  145 — 147°  (forming  a  pasty 
liquid),  the  composition  of  which  corresponds  with  the  formula 
3CuBr,N2H5Cl,N2H5Br.  This  substance,  by  the  action  of  hydrobromic 
acid,  gives  the  salt  3CuBr,2N2H5Br,  which  crystallises  in  thin, 
lustrous  laminae,  which  soften  at  160°,  melt  to  a  pasty  liquid  at 
165 — 166°,  and  explode  at  a  slightly  higher  temperature.  The  salt 
2CuCN,N2H5-CN,  m.  p.  172—173°  (decomp.),  is  obtained  by  adding 
a  suflScient  quantity  of  an  aqueous  solution  of  hydrazine  hydrochloride 
to  a  solution  of  cuprous  cyanide  in  potassium  cyanide. 

When  mercuric  cyanide  is  added  to  a  warm  aqueous-alcoholic 
solution  of  hydrazine  hydrochloride,  the  salt  Hg(CN)2,N2H5Cl  is 
obtained  ;  it  has  m.  p.  174 — 175°  (decomp.). 

Solutions  of  hydrazine  thiosulphate,  (N2H4)2H2S.^03,  are  obtained  by 
adding  barium  thiosulphate  to  a  solution  of  hydrazine  sulphate  until 
the  filtered  liquid  gives  no  further  precipitate  with  barium  chloride. 
When  freshly  prepared  silver  chloride  is  shaken  with  a  solution 
of  hydrazine  thiosulphate,  the  salt  Ag2S203,(N2H4)2H2S203  is 
obtained;  it  forms  lustrous,  rectangular  crystals,  m.  p.  128 — 129° 
(becoming  slightly  brown  at  100°).  Lead  chloride  and  hydrazine 
thiosulphate  yield  the  salt  PbS203,(N2H4)2H2S203,H20 ;  the  product 
crystallises  in  thin,  rectangular  tablets,  m.  p.  122—123°  (becoming 
brown  at  100°).  Cuprous  chloride  and  hydrazine  thiosulphate  yield 
the  salt  Cu2S203.(N2H^)2H2S203,^H20,  but  since  the  substance  does 
not  melt  when  heated  to  250°  this  formula  is  perhaps  doubtful. 

When  an  alcoholic  solution  of  antimony  trichloride  is  boiled  with  an 
excess  of  hydrazine  hydrochloride,  the  salt  SbClg.SNjHgCl  is  obtained  ; 
it  forms  a  mass  of  silky  needles.      Bismuth  trichloride  yields  the  salt 
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BiClgjSNjHjCl,  which  decomposes  above  100'',  melting  at  about  220° 
(decomp.).  Arsenic  trichloride  also  yields  a  double  salt,  but  it  could 
not  be  isolated  in  a  pure  state. 

Cobalt  chloride  and  hydrazine  hydrochloride  form  the  double  salts 
CoCl2,2N2H5Cl,2|H20  (wine-red  crystals  which  become  pale  violet 
at  120°  and  have  m.  p.  213—215°  decomp.)  and 
2CoCl2,4N2H5Cl,NjH^ 
(tufts  of  dark  violet  needles,  m.  p.  221 — 223°  decomp.).  Cobalt 
bromide  and  hydrazine  hydrobromide  yield  a  dark  blue  salt,  which  was 
obtained  in  fractions  of  different  m.  p.,  but  of  the  approximate  com- 
position 2CoBr2,4NjH5Br,N,H^.  Nickel  chloride  and  hydrazine  hydro- 
chloride yield  the  salts  2NiCl2,4N2H5Cl,N2H.  and 

NiCl2,2N2H5Cl,2|H20. 
Nickel  bromide  and  hydrazine  hydrobromide  give  (1) 

NiBr2,2N2H,Br,4H20 
(compare  Franzen  and  Lucking,  loc.  cit.) ;  (2)  2NiBr.^,4N2H5Br,N2H^. 
In   all    these   preparations   with   cobalt   and    nickel    compounds    the 
hydrazinates  described   by  Franzen  and  Meyer  (Abstr.,  1909,  ii,  40) 
were  also  obtained. 

Ferric  chloride  and  hydrazine  hydrochloride  produce  the  salt 
FeCI^SNjHjCI.  From  manganous  chloridfi  and  hydrazine  hydro- 
chloride the  salt  MnClj.SN^HjCl  was  obtained,  m.  p.  238—242°. 

The  double  salt  Hgl2,2N2H5l,H20  crystallises  in  slightly  yellow, 
prismatic  tablets,  m.  p.  92—93°.  The  salt  HgBr2,2N2H5Br,H2d 
crystallises  in  colourless  prisms,  m.  p.  72 — 74^^,  and  in  its  preparation 
the  anhydrous  salt  HgBr2,2N2H5Br  is  obtained. 

Zinc  iodide  and  hydrazine  hydriodide  yield  products  of  compositions 
varying  from  Znl2.2N2H5l  to  Znr2,2N2H5l,H20.     The  salt 

ZnBr2,2N2H5Br,H20 
crystallises  in  rhomboidal  tablets,  m.  p.  66 — 68°. 

The  compound  Cdf2,2N2Hf,I  crystallises  in  prisms,  which  soften  at 
140°  and  melt  at  158 — 159°  (decomp.).  Cadmium  bromide  and 
hydrazine  hydrobromide  yield  two  products,  of  which  one  has  m.  p. 
169 — 170°  and  the  probable  composition  CdBr2,3N2H5Br. 

R.  V.  S. 


Nitrogen  Hexa-oxide,  NOg.  Fritz  Raschig  {V&i-h.  Ges.  deut. 
N^aurfomch.  Aerzte,  1912,  ii,  [i],  199 — 201). — When  dry  nitric  oxide 
is  passed  into  liquid  oxygen,  ^reen  flocks  separate,  and  ultimately  the 
mass  forms  a  thick,  green  paste.  The  excess  of  oxygen  is  then  allowed 
to  evaporate,  and  the  mass  pressed  together  with  a  glass  pestle. 
Decomposition  begins  shortly  above  the  boiling  point  of  oxygen,  but 
by  allowing  all  the  excess  of  oxygen  to  escape  and  then  dissolving 
the  residue  in  sulphuric  acid  arid  analysing  in  the  usual  way,  the 
composition  may  be  determined.  \  A  little  less  than  three  atoms  of 
oxygen  are  found  for  each  atom  of  \nitrogen,  giving  the  formula  NOg. 
The  products  of  decomposition  are  Xoxygen  and  N2O3.  The  result  is 
held  to  confirm  the  author's  view\(Abstr.,  1907,  ii,  455),  that  the 
product  of  the  action  of  air  or  oxyge^  on  nitric  oxide  is  not  NO2,  but 
a  mixture  of  oxides  varying  from  NgO  4  to  N2O7.  C.  H.  D. 
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Revision  of  the  Atomic  Weight  of  Phosphorus.  II. 
Analysis  of  Phosphorus  Tribromide.  Gregory  P.  Baxter, 
Charles  James  Moore,  and  Arthur  Clarence  Boylston  {J.  Amer. 
Chem.  Soc,  1912,  34,  259 — 274*). — By  the  analysis  of  silver  phosphate, 
Baxter  and  Jones  (Abstr.,  1910,  ii,  288)  have  found  the  atomic 
weight  of  phosphorus  to  be  31*04  (Ag=  107*88),  whereas  Ter  Gazarian 
(Abstr.,  1909,  ii,  568;  1911,  ii,  201),  from  determinations  of  the 
density  of  hydrogen  phosphide,  obtained  the  value  30*91.  In  view  of 
the  divergence  of  these  results,  the  atomic  weight  has  now  been 
re-determined  by  the  analysis  of  phosphorus  tribromide. 

Phosphorus  tribromide  was  prepared  by  the  action  of  pure  dry 
bromine  on  pure  dry  phosphorus  in  a  vacuum.  The  product  was 
fractionally  distilled  in  a  vacuum,  and  when  the  excess  of  bromine 
had  been  eliminated,  several  fractions  were  collected  for  analysis. 
The  method  is  fully  described. 

In  order  to  estimate  the  bromine,  the  compound  was  decomposed 
with  water  and,  after  the  phosphorous  acid  had  been  oxidised  with 
hydrogen  peroxide,  the  bromine  was  precipitated  in  the  usual  way  as 
silver  bromide.  Three  different  series  of  samples  of  phosphorus 
tribromide  were  prepared,- and  the  bromine  in  each  case  was  estimated 

(1)  by  finding  the  amount  of  silver  required  to  combine  with  it,  and 

(2)  by  weighing  the  silver  bromide  formed.  The  values  of  the  atomic 
weight  of  phosphorus  obtained  from  the  average  of  thirty-six  analyses 
were  31027  (A.g=  107*88)  and  31*024  (Ag=  107*87),  which  agree 
closely  with  those  found  by  Baxter  and  Jones  {loc.  cit.),  E.  G. 

Combustion  of  Carbon  Monoxide.  Heinrioh  Wieland  (Ber., 
1912,  45,  679 — 685). — The  author  finds  that  carbon  monoxide  is 
oxidised  to  carbon  dioxide  by  palladium-black  in  the  presence  of 
water,  the  reaction  taking  place  readily  in  the  cold  and  in  the  absence 
of  oxygen,  according  to  the  scheme  :  CO  +  HgO  — >-  COg  -I-  Hj.  The 
first  product  of  the  reaction  is  really  formic  acid,  which  then  breaks 
down  into  carbon  dioxide  and  hydrogen,  the  hydrogen  being  retained 
by  the  palladium.  The  formic  acid  was  isolated  as  barium  formate 
and  identified  by  its  reactions. 

It  was  also  shown  that  formic  acid  is  an  intermediate  product  in 
the  hot  combustion  of  carbon  monoxide.  A  flame  of  carbon  monoxide 
was  allowed  to  play  upon  ice ;  formic  acid  was  identified  in  the 
water  formed  by  the  melting  of  the  ice.  The  combustion  of  the 
hydrogen  produced  by  the  breaking  down  of  the  formic  acid  furnishes 
the  water  necessary  for  the  combustion  of  the  carbon  monoxide  to 
proceed,  and  at  the  same  time  prevents  the  reversible  reaction  taking 
place. 

These  experiments  are  in  agreement  with  Armstrong's  views,  and 
indicate  that  Traube's  theory,  according  to  which  hydrogen  peroxide 
plays  an  important  part  in  combustion,  is  incorrect.  Hydrogen 
peroxide  occurs  only  as  a  subsidiary  product  formed  in  the  first 
stage  of  the  combustion  of  the  hydrogen  produced  from  the  formic 
acid. 

It  is  well  known  that  the  finely  divided  platinum  metals  catalyse 
*  and  Zeitsch.  anorg.  Chem.,  1912,  74.  365—383. 
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the  fission  of  formic  acid  into  carbon  dioxide  and  hydrogen.  In  the 
case  of  palladium-black  the  catalytic  action  is  so  strong  that  it  exceeds 
its  hydrogen  absorbing  capacity,  and  hydrogen  is  evolved.  Ignition 
of  the  palladium -black  destroys  its  catalytic  power,  and  this  may 
account  for  the  erroneous  statement  of  Saint  Claire-Deville  and  Debray 
that  platinum- black  has  no  catalytic  effect;  it  is  possible  that  they 
had  ignited  the  black. 

The  reverse  action,  the  formation  of  formic  acid  from  carbon  dioxide 
and  hydrogen,  is  found  to  take  place  to  a  very  slight  extent  under  the 
catalytic  influence  of  either  a  colloidal  palladium  solution  or  of 
palladium-black.  T.  S.  P. 

The  Equilibrium  Diagram  of  Alloys  of  Potassium  and 
Sodium.  G.  L.  C.  M.  van  Rossen  Hoogendyk  van  Bleiswyk 
{Zeitsch.  anorg.  Chem.,  1912,  74,  152 — 156). — The  thermal  analysis 
of  alloys  of  potassium  and  t-odium  gives  results  in  general  agreement 
with  those  obtained  by  Kurnakoff  and  Puschin  (Abstr.,  1902,  ii, 
136).  The  purified  metals  are  melted  in  Jena  glass  tubes  under 
purified  petroleum.  Only  one  compound  is  formed,  NagK,  which 
decomposes  at  +6*9°  into  sodium  and  liquid.  The  eutectic  point  is 
at  -12'60°  and  66*6  atomic  %  of  potassium.  The  formation  of  the 
compound  from  sodium  and  liquid  is  only  complete  after  many  days  at 
0°.     Solid  solutions  are  not  formed  at  any  part  of  the  system. 

C.  H.  D. 

The  Solubility  of  Sodium  Dihydrogen  Phosphate  and  the 
Transition  Points  of  the  Hydrates.  Akira  Imadsu  {Mem.  Koll. 
Set.  Eng.  Kyoto,  1912,  3,  257— 263).— The  solubility  of  sodium 
dihydrogen  phosphate  in  water  between  if  and  99°  has  been  determined, 
and  the  existence  of  the  anhydrous  salt,  monohydrate,  dihydrate,  and 
tetrahydrate  has  been  confirmed.  Dimorphism  in  the  monohydrate 
was  not  noticed. 

The  transition  points  of  the  anhydrous  salt  and  monohydrate,  and  of 
the  monohydrate  and  dihydrate,  have  been  estimated  respectively  to  be 
57-4°  and  40'8°.  H.  W. 

The  Lithium  Amalgam  Richest  in  Mercury.  George 
McPhail  Smith  {Zeitsch.  anorg.  Chem.,  1912,74,172 — 173). — It  has 
been  shown  by  Schukoffsky  (Abstr.,  1911,  ii,  882)  that  lithium  does 
not  form  a  compound  richer  in  mercury  than  LiHgg.  This  has  also 
been  shown  by  chemical  means  by  Smith  and  Bennett  (Abstr.,  1910, 
ii,  500).  C.  H.  D. 

Solubility  in  Water  of  Nearly  Insoluble  Salts,  Especially 
Silver  Chloride.  C.  van  Rosskm  {CJiem.  Weekhlad,  1912,  9, 
203— 209).— The  mean  values  found  by  Ostwald's  E.M.F.  method  for 
the  solubility  of  silver  chloride  in  water  are  :  at  18°  1*019  x  10"^,  and 
at  25°  1-429  x  10"^  gram-equivalents  AgCl  per  litre.  A.  J.  W. 

Preparation  and  Properties  of  an  Oxybromide  of  Silver. 
Alphonse  Seyewetz  {Compt.  rend.,  1912,  154,  355 — 357). — Finely 
divided  silver,  prepared  by  reducing  silver  nitrate  with  formaldehyde, 
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Ih  treated  with  a  saturated  solution  of  j»-benzoquinone  containing  2*5%  of 
potassium  bromide.  When  the  odour  of  p-benzoquinone  has  disappeared, 
the  liquid  is  decanted  and  replaced  by  a  fresh  quantity  of  the  solution, 
the  process  being  repeated  until  the  quinone  is  no  longer  reduced. 
The  product  is  washed  and  purified  from  silver  by  two  crystallisations 
from  boiling  aqueous  ammonia,  from  which  it  separates  in  colourless, 
shining  lamellae,  having  the  composition  of  silver  oxyhromide,  Ag^OBr^. 
The  substance  becomes  brown  on  exposure  to  light  ;  it  is  less  soluble  in 
ammonia  than  silver  bromide.  Silver  oxyiodide  is  obtained  by  treating 
the  oxybromide  with  potassium  iodide.  W.  O.  W. 

Preparation  of  Alkaline  Earth  Metals  by  the  Electrolysis 
of  Fused  Salts.  Max  Trautz  (Verh.  Ges.  deut.  Naturforsch.  Aerzte, 
1912,  ii,  [1],  196 — 199). — Strontium  is  best  obtained  by  electrolysing 
a  mixture  of  strontium  chloride  (2  mols.)  and  potassium  chloride 
(1  mol.)  at  bright  redness.  The  crucible  tapers  sharply  downwards, 
and  a  pointed  iron  cathode,  cooled  externally  by  water,  passes  through 
it.  A  thick  carbon  cylinder  is  used  as  anode.  Using  30  amperes  and 
10  volts,  a  current  efficiency  of  29 — 48%  is  obtained,  and  masses  of 
strontium  up  to  90  grams  may  be  prepared.  The  product  contains,  on 
the  average,  97"3%  strontium,  0"3%  chlorine,  and  0*84%  potassium,  and 
has  D  2-50. 

Only  small  masses  of  barium  can  be  prepared  by  the  same  method. 

C.  H.  D. 

Hydration  of  Calcium  Oxide.  S.  Chumanoff  {J.  Russ.  Phys. 
Ckem.  Soc,  1912,  44,  201 — 204). — Definite  weights  of  pure  lime  were 
left  for  three  days  in  contact  with  different  proportions  of  boiled  water 
in  vessels  which  were  free  from  carbon  dioxide  and  wei-e  frequently 
shaken.  The  solid  phases  were  subsequently  separated  by  filtration 
and  dried  at  112 — 115°  until  of  constant  weight,  carbon  dioxide  being 
excluded  during  these  operations.  The  proportion  of  water  remaining 
in  each  of  these  phases  after  drying  was  then  determined  by  ignition. 
In  the  following  table  p  shows  the  number  of  parts  of  water  originally 
taken  per  1  part  of  lime,  and  n  the  number  of  mols.  of  water  per  mol. 
of  lime  in  the  dried  solid  phase  : 


7-962 

35-917 

179-65 

353-17 

718-67 

1-0725 

1-0996 

1-1592 

1-1866 

1-5563 

T.  H.  P. 

The  Constitution  of  Tetracalcium  Phosphate  and  its 
Reduction  by  Iron.  Eugen  Steinweg  {Mttcdlurgie,  1912,  9, 
28 — 40). — The  phosphorus  in  basic  slag  is  present  as  tetracalcium 
phosphate,  4CaO,P205.  Less  basic  phosphates  are  i-educed  by  molten 
iron,  forming  iron  phosphide,  FegP. 

It  has  not  been  found  possible  to  fuse  tetracalcium  phosphate,  on 
account  of  its  action  on  all  crucibles  at  a  high  temperature. 

Silica,  alumina  or  ferric  oxide  removes  a  part  of  the  lime,  and  the 
remaining  tricalcium  phosphate  is  reduced  by  carbon.  In  the  absence 
of  these  acid  oxides,  tetracalcium  phosphate  is  not  reduced  by  iron 
containing  carbon.  C.  H.  D. 
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Double  Carbonates  of  Calcium.  Maurice  Babrb  {Compt.  rend., 
1912,  154,  431.     Compare  this  vol.,  ii,  254).— The  salt 

CaC03,Na2C08.2H20 
described  in   the  previous  communication    has  also  been  studied  by 
de  Schulten  (Abstr.,  1897,  ii,  146).  W.  O.  W. 

Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Bivalent  Elements.  Carlo  Sandonnini  (Atti  B.  Accad.  Lincei, 
1912,  [v],  21,  i,  208 — 213.  Compare  Sandonnini  and  Scarpa,  Abstr., 
1911,  ii,  984). — This  paper  deals  with  the  systems  BaClg-MaClg, 
CdCl2-PbCl2,  Cdlj-Hgl,,  and  HgBr.-PbBrj. 

Barium  chloride  and  manganous  chloride  pi'obably  form  a  com- 
pound which  contains  30 — 40  mol.  %  of  manganous  chloride  ;  it 
is  revealed  by  a  pause  which  varies  from  633°  to  544°.  The  eutectic 
mixture  corresponds  with  about  64  mol.  %  of  manganous  chloride 
and  503°. 

In  regard  to  the  system  CdClg-PbClj,  the  author  obtains  the  same 
results  as  Herrmann  (Abstr.,  1911,  ii,  801). 

The  m.  p.  of  cadmium  iodide  is  380°  (Carnelley,  Trans.,  1878,  gave 
404°;  Ruff  and  Plato,  Abstr.,  1903,  ii,  588,  gave  350°).  For  mercuric 
iodide  the  author  finds  m.  p.  253°,  and  transformation  point  128°; 
these  differ  slightly  from  the  results  of  previous  observers.  The  two 
substances  form  mixed  crystals  in  all  proportions. 

Mercuric  bromide  and  lead  bromide  form  a  eutectic  which  lies 
at  232°  (5  mol.  %  of  lead  bromide).  R.  V.  S. 

Action  of  Magnesium  on  the  Water  of  Crystallisation  of 
Crystallohydrates  :  Activation  of  the  Magnesium  by  Salts. 
Jakov  I.  Michailenko  and  P.  G.  Mushinsky  (/.  Buss.  Phys.  Chem. 
Soc,  1912,  44,  181 — 201). — Powdered  magnesium  reacts  with  the 
water  of  crystallisation  of  crystalline  salts  with  evolution  of  hydrogen, 
and  the  authors  have  studied  the  temperatures  at  which  this  reaction 
takes  place  and  the  proportion  of  the  total  water  decomposed  in  a 
number  of  cases.  The  halogen  salts  are  most  active  in  this  respect, 
and  of  these,  stannous  chloride  (  +  2H2O)  and  ferric  chloride  ( +  6H2O) 
show  the  greatest  activity,  the  reaction  occurring  immediately  on 
mixing  with  the  magnesium. 

The  action  is  intensified  by  the  addition  of  one  of  a  number  of  salts, 
such  as  zinc,  mercury,  aluminium,  etc.,  chlorides,  which  function  as 
activators. 

Hydroxides,  such  as  those  of  calcium,  lead,  and  aluminium,  which 
contain  no  water  of  crystallisation,  do  not  react  with  magnesium  even 
when  heated  to  200°.  With  sodium  hydroxide,  the  reaction  is  slight, 
and  the  evolution  of  hydrogen  small  in  amount,  but  with  potassium 
hydroxide  extremely  energetic  action  occurs.  Crystalline  barium 
hydroxide  and  peroxide,  which  contain  water  of  crystallisation,  react 
with  magnesium.  Anhydrous  acids  and  acid  salts,  such  as  boric, 
antimonic,  phosphoric  and  cinnamic  acids,  potassium  and  sodium 
hydrogen  sulphates,  and  sodium  hydrogen  carbonate,  do  not  react 
with  magnesium,  ammonium  hydrogen  fluoride  being,  however,  an 
exception   to   this    rule.      Aci4s    and   acid    salts   crystallising    with 
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water  of  crystallisation,  such  as  HgAsO^  +  iHgO,  H2C2O4  +  2H2O, 
C6H2(OH)3-C02H  +  H20,  C3H4(OH)(C02H)3  +  H20,  all  react  with 
magaesium  to  approximately  the  same  extent  as  other  crystallo- 
hydrates.  T.  H.  P. 

The  Solubility  of  Zinc  Hydroxide  in  Alkalis.  Oskar  Klein 
{Zeitsch.  anorg.  Chem.,  1912,  74,  157 — 169). — It  has  been  maintained  by 
Hantzsch  (Abstr.,  1902,  ii,  395)  on  the  ground  of  conductivity  measure- 
ments that  zinc  hydroxide  in  alkaline  solutions  is  mainly  present  in 
the  colloidal  form,  and  not  as  zinc  oxide.  It  is,  however,  known  that 
the  solubility  is  proportional  to  the  quantity  of  alkali  present.  The 
separation  of  zinc  hydroxide  on  boiling  may  be  explained,  as  has  been 
done  by  Ostwald  for  glucinum  hydroxide,  by  the  assumption  of  a  less 
soluble  and  more  stable  form  of  the  hydroxide. 

If  a  solution  of  zinc  sulphate  is  allowed  to  drop  into  one  of  potassium 
hydroxide  until  the  white  precipitate  just  fails  to  redissolve,  the 
solution  is  saturated  with  respect  to  the  modification  A.  In  time  this 
solution  deposits  a  modification  B,  which  often  forms  regular  crystals. 
If  collected  and  dried,  B  passes  into  a  still  less  soluble  monification  C. 
The  solubility  of  all  three  modification  in  solutions  of  different 
concentrations  has  b6en  determined.  A  has  the  composition 
H2Zn203,  B  and  C  have  the  composition  Zn(0H)2.  There  is  no 
evidence  for  the  presence  of  colloidal  zinc  hydroxide  in  the  solutions. 

An  application  of  the  law  of  mass  action,  assuming  that  the 
hydroxides  yield  hydrogen  ions  on  dissociation,  gives  the  value  for  A  : 
[H"]2.[Zn2O3"]  =  Ai  =  0-68x  10-29,  the  corresponding  values  for  5  and 
C  being  k^  =  ^-1l  x  10-29  ^nd  k^  =  Q-21  x  10-29.  G.  H.  D. 

Copper  Amalgam.  Antoine  Guntz  and  de  Grieft  (Compt.  rend. 
1912,  154,  357 — 358). — The  composition  of  amalgams  obtained  by 
electrolysing  copper  sulphate  solutions  with  a  mercury  cathode  at  the 
ordinary  temperature  vary  with  the  pressure  subsequently  employed  to 
free  them  from  mercury.  Comparison  of  such  amalgams  with  those 
made  by  heating  the  two  metals  together  shows  that  in  the  former 
case  an  amalgam  having  the  composition  CuHg  is  formed,  but  remains 
dissolved  in  mercury,  whilst  in  the  latter  instance  no  combination 
occurs  at  135°,  the  product  on  cooling  consisting  of  a  solution  of  copper 
in  mercury,  from  which  pure  copper  may  be  separated  by  pressure. 
Such  a  solution  is  unstable,  and  passes  in  three  days  into  a  stable 
solution  of  the  compound,  CuHg.  W.  O.  W. 

The  PuBion  of  Cuprous  Oxide  with  Silica.  C.  Nicolescu  Otin 
{Metallurgie,  1912,  9,  92 — 99). — It  has  not  been  found  practicable 
to  make  a  thermal  analysis  of  the  binary  system  cuprous  oxide- 
silica,  on  account  of  oxidation  to  cupric  oxide,  and  a  ternary  system  is 
thus  formed.  Basic  mixtures  contain  crystals  of  cuprous  oxide, 
together  with  a  eutectic.  The  thermal  results,  together  with  the 
determinations  of  density,  indicate  that  several  silicates  are  formed, 
the  composition  of  which  is  uncertain.  C.  H.  D. 

Action  of  Alkali  Sulphites  on  Copper  Salts.  Henri  Baubiony 
{Compt.  rend.,  1912,  154,  434 — 437). — On  heating  copper  sulphate 
solution  with  excess  of  an  alkali  sulphite  so  that  the  precipitate  first 


ii.    352  ABSTRACTS  OF   CHEMICAL    PAPERS 

formed  redissolves,  and  then  heating  the  resulting  colourless  solution 
on  the  water-bath,  a  red  precipitate  is  formed,  and  the  filtrate  is  found 
to  contain  an  alkali  dithionate.  The  latter  arises  through  a  reaction 
of  the  type  represented  by  the  equation  : 

2CuS0^  +  4Na2SOg  =  2Na2SO^  +  CugSOyNa^SOs  +  NagSjOg. 
The  composition  of  the  red  precipitate  is  difficult  to  determine  owing  to 
the  ease  with   which    it  loses    sulphur  dioxide,    but    it   undoubtedly 
contains  cuprous  sulphite,  and  is  apparently  a  decomposition  product 
of  the  double  alkali  cuprous  sulphite  first  formed.  W.  O.  W. 

Compounds  of  Neodymium.  Paul  Joye  and  Charles  Gaenier 
{Compt.  rend.,  1912,  154,  510 — 511). — Neodymium  hydroxide, 
Nd(OH)g,  is  known  to  show  a  different  absorption  spectrum  by 
reflection  from  that  given  by  the  oxide. 

The  exibtence  of  two  new  hydrated  oxides  has  now  been  recognised 
by  heating  the  hydroxide  between  300°  and  700°.  and  examining  the 
spectra.  The  first,  formed  at  310 — 325°,  is  a  greyish-brown  substance 
having  the  composition  2Nd203,3H20  ;  its  spectrum  is  characterised 
by  broad,  diffuse  bands  showing  more  than  one  maximum  of 
absorption. 

At  525°,  the  second  hydrate,  2Nd203,2H20,  is  slowly  formed  as  a 
grey  compound.  The  spectrum  has  been  studied  by  Waegner,  who 
attributed  it  to  a  higher  oxide,  Nd^Oy.  W.  O.  W. 

The  Annealing  of  Aluminium  Bronzes.  A,  Portevin  and 
G.  Arnou  {Compt.  rend.,  1912,  154,  511— 514).— The  effect  of 
annealing  industrial,  tempered  aluminium  bronzes  at  different  tempera- 
tures on  the  structure  and  mechanical  properties  of  the  alloy  has 
been  studied.  With  bronzes  containing  89 — 90%  of  copper,  annealing 
at  400°  increases  the  hardness  and  diminishes  the  elongation ;  above 
500°  the  hardness  and  elastic  limit  diminishes,  whilst  the  elongation 
continues  to  increase.  The  tempered  bronzes  contain  an  eutectic 
which  disappears  above  the  transition  point,  its  place  being  taken  by 
a  constituent  crystallising  in  needles,  recalling  by  their  appearance 
the  martensitic  structure  of  steel.  The  higher  the  temperature  and 
the  longer  the  duration  of  annealing,  the  more  complete  is  the 
transformation.  In  this  respect  aluminium  bronzes  resemble  steel 
and  copper-tin  alloys. 

The  paper  is  illustrated  with  two  microphotographs.        W.  O.  W. 

Italian  Pozzuolanas.  A  Sicilian  Pozzuolana.  Eugenic 
Manzella  {Gazzetta,  1911,  41,  it,  730—747). — The  paper  records  the 
results  of  the  physical  and  chemical  determinations  of  a  pozzuolana 
from  the  neighbourhood  of  Catania.  The  pozzuolana  in  question  has 
the  following  composition  : 


Loss  on 

heating. 

SiOj. 

AI2O3. 

FegOa. 

CaO. 

MgO. 

NajO. 

K2O. 

SOg. 

TotaL 

0-90 

45-81 

21-94 

979 

7-15 

1-90 

3-81 

2  09 

0-28 

99-70 

The  hydraulic  value  of  the  material  was  also  compared  with  that  of 
other  pozzuolanas  by  the  method  previously  described  (Abatr.,  1906, 
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ii,  493),  which  is  to  be  preferred  to  Gallo's  modification  (Abstr.,  1908, 
ii,  844),  Attention  is  drawn  to  the  great  influence  of  temperature  on 
the  results  obtained  in  this  measurement.  The  resistance  of  mortar 
made  from  the  substance  to  tension  and  compression  was  also 
determined.  Experiments  on  the  hydraulic  value  of  the  pozzuolana 
were  also  made  by  the  electrical  method  of  Giorgis  and  Gallo  (Abstr., 
1906,  ii,  447).  R.  V.  S. 

Tbe  System  Iron-Oarbon.  Otto  Ruff  {Zeitsch.  Elektrochem., 
1912,  18,  158.  Compare  Smits,  this  vol.,  ii,  165). — A  claim  for 
priority.  G.  S. 

The  System  Iron-Carbon.  William  G.  McC.  Lewis  {Zeitach. 
Elektrochem.,  1912,  18,  158—159). — Smits  (this  vol.,  ii,  165)  has 
suggested  that  in  the  homogeneous  liquid  phase  of  the  iron-carbon 
system,  iron,  carbon  and  iron  carbide  are  in  equilibrium  according  to 
the  equation  3Fe  +  C  iill  FogC.  Support  is  lent  to  this  assumption  by  a 
calculation  of  the  molecular  weight  of  dissolved  carbon  according  to 
the  known  cryoscopic  formula  dT=RT^(x^  -x^^jLM.,  where  ajj  and  x.^^ 
are  the  concentrations  of  carbon  in  the  solid  and  liquid  phases.  For 
the  purposes  of  the  calculation,  the  latent  heat,  Z,  of  the  solvent  is 
required,  but  is  not  known  with  certainty.  Taking  L  as  30  calories,  the 
molecular  weight  of  dissolved  carbon  is  about  12,  so  that  30  calories  is 
probably  about  the  true  value  for  L.  The  value  of  1 2  obtained  for  the 
atomic  weight  of  carbon  is  in  accord  with  the  view  that  it  is  present 
mainly  as  a  compound  Fe^C,  probably  FcgC.  G.  S.     . 

Complex  Ferric  Compounds.  Ferric  Fluoride.  Albert 
Recouka  {Compt.  rend.,  1912,  164,  655 — 657.  Compare  this  vol.,  ii, 
165). — The  constitution  of  ferric  fluoride,  Fe2Fg,6H20,  should  probably 
be  represented  as  FeF4(OH)2(H.F)2,4H20  for  the  following  reasons. 
Only  one-third  of  the  fluorine  enters  into  double  decomposition  when 
an  aqueous  solution  is  treated  with  bai-ium  chloride,  although  in 
practice  the  phenomenon  is  complicated  by  precipitation  of  the  salt 
Fe2Fg,3BaF2.  When  the  solid  is  boiled  with  alcohol,  one-third  of  the 
fluorine  is  rapidly  eliminated  as  hydrogen  fluoride,  the  remainder 
being  lost  extremely  slowly.  At  95°  the  salt  loses  water  rapidly  and 
proportionally  to  the  loss  of  fluorine,  until  one-third  of  the  latter  has 
been  eliminated,  when  no  more  water  is  lost.  On  prolonged  heating, 
decomposition  slowly  occurs  with  change  in  colour,  probably  in 
accordance  with  the  equation:  Fe„F,(OH:).,(HF),=  Fe„OF. -J-H,0-I- 
2HF.  W.  O.  W. 

Colloidal  Ferric  Oxide.  G.  D.  Kratz  {J.  Physical  Chev.i.,  1912, 
16,  126 — 130). — The  author  has  investigated  Wright's  method  of. 
preparing  colloidal  ferric  oxide  solutions  (Trans.,  1883,  43,  156). 
When  10%  ferric  chloride  solution  is  poured  into  a  large  excess  of 
concentrated  ammonia,  the  colloidal  ferric  oxide  produced  is  coagulated 
by  the  ammonium  chloride.  On  evaporating  to  dryness  and  washing 
with  water,  the  ammonium  chloride  is  first  washed  out,  and  thou  the 
ferric  oxide  deflocculates   and   passes   through  the  filter   paper  as   a 
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•lark  orp  bright  red  colloidal  solution.  If  the  original  precipitate  is 
left  [for  some  time  in  contact  with  its  ammoniacal  mother  liquor, 
spontaneous  changes  occur,  so  that  after  evaporation  it  is  found  to  be 
insoluble. 

Wright's  method  does  not  give  concentrated  solutions  of  the  colloid, 
but  it  avoids  the  necessity  of  washing  and  dialysing  a  gelatinous 
precipitate.  R.  J.  C. 

The  Mineral  Sulphides  of  Iron.  Eugene  T,  Allen,  J.  L. 
Crenshaw,  and  John  Johnston  j  with  Crystallographic  Study  by 
EsPER  S.  Larsen  {Amer.  J.  Scl,  1912,  [iv],  33,  169— 236).— Some  of 
the  main  facts  arrived  nt  in  the  long  series  of  experiments  here 
recorded  in  detail  have  already  been  given  in  a  preliminary  paper 
(Abstr.,  1911,  ii,  1093);  additional  conclusions  are  now  stated 
respecting  pyrrhotite.  The  change  from  iron-pyrites  to  pyrrhotite  is 
a  reversible  one,  FeS„  7-^  FeS(8)-K  +  ( 1  -  a;)S.  on  either  side  of  the 
temperature  565°.  The  composition  of  pyrrhotite  depends,  not  only 
on  the  temperature,  but  also  on  the  pressure  of  the  sulphur  vapour  in 
which  it  is  heated.  The  variation  in  composition  is  explained  by  the 
solid  solution  of  sulphur  in  ferrous  sulphide,  and  the  sp.  gr.  varies  con- 
tinuously with  the  composition  (D  4755  with  0*41%  dissolved  sulphur 
to  D  4*520  with  604%).  The  maximum  amount  of  dissolved  sulphur 
(6 '04%)  was  obtained  at  a  temperature  of  600°,  and  extrapolation  on 
the  curve  gives  the  saturated  solution  with  6 "5%  sulphur  at  565°. 
The  melting  point  of  pure  ferrous  sulphide  in  a  vacuum  is  1170°+ 5°; 
in  an  atmosphere  of  hydrogen  sulphide,  sulphur  is  absorbed  and  the 
m.  p.  is  raised.  Troilite  is  merely  the  end  member  of  the  pyrrhotite 
series ;  it  contains  no  dissolved  sulphur,  having  been  formed  in 
contact  with  free  iron  in  meteorites.  Crystals  of  pyrrhotite, 
0*3 — 1"0  mm.  in  length,  were  formed  at  various  temperatures  between 
80°  and  225°  by  the  action  of  hydrogen  sulphide  on  slightly  acid 
solutions  of  a  ferrous  salt  containing  some  ferric  iron.  The  crystals 
of  a-pyrrhotite  formed  at  the  higher  temperatures  appear  to  be 
orthorhombic  with  a  :  6  :c  =  0-5793  : 1  :  09267  to  05793  : 1  :  0-9927. 
Those  of  yS- pyrrhotite  formed  at  the  lower  temperatures  are  hexagonal 
with  the  c  axis  i-anging  from  0-8632  to  08742.  L.  J.  S. 

The  Solubility  of  Carbon  in  Nickel.  Otto  Euff  and  Walter 
Martin  {Metallurgie,  1912,  9,  143 — 148). — The  solubility  of  carbon 
in  molten  nickel,  determined  by  the  method  already  employed  for  iron 
(Abstr.,  1911,  ii,  897),  increases  with  the  temperature,  reaching  a 
maximum  value  of  642%  at  2100°,  corresponding  with  the  composition 
of  nickel  carbide,  NigC.  Above  2100°  the  solubility  remains  constant. 
The  carbide  is  much  less  stable  than  iron  carbide,  and  not  more  than 
1%  of  carbon  is  retained  in  the  combined  state,  even  on  rapid 
quenching.  The  carbide  appears  as  a  distinct  micrographic  constituent 
in  etched  specimens.  C.  H.  D. 

Solubility  of  Nickel  Perchlorate  and  Cobalt  Perchlorate. 
H.  GoLBLUM  and  E.  Teklikowski  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
146 — 159.     Compare  this  vol.,  ii,  261). — With  a  view  to  constructing 
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a  complete  solubility  diagram  for  each  of  these  salts  a  number  of  their 
solubility  constants  have  been  determined.  Tables  are  given  in  the 
original  showing  the  solubilities  of  the  salts>t  -  30-7°,  -  21-3°,  0°,  7-5° 
18°,  26°,  45°  and  the  densities  of  saturated  solutions  at  these  tempera- 
tures. A  second  set  of  tables  shows  the  composition  of  solutions  of 
the  salts  which  are  in  equilibrium  with  ice  at    -10*9°,    -21'3°    and 

-  30'7°.  Brief  crystallographic  descriptions  of  four  perchlorates  are 
also  given. 

The  chief  results  obtained  are  as  follows  :  Cobalt  perchlorate  forms 
long,  hexagonal  prisms,  which  are  pale  pink  in  colour,  uniaxial 
negative,  and  show  feeble  polychroism.  The  cryohydric  point  for  this 
salt  is  —  62*20°.  Nickel  perchlorate  crystallises  in  the  same  form  as 
the  cobalt  salt,  but  the  prisms  are  longer.  The  colour  is  bluish-green, 
and  the  polychroism  very  feeble.  The  cryohydric  point  is  -  49°. 
Chromium  perchlorate  also  crystallises  in  the  same  form,  but  the 
prisms  are  thicker  and  shorter.  The  colour  is  pale  brownish-green, 
and  the  polychroism  inappreciable.  Didymium  perchlorate  forms 
cubic  crystals  or  octahedral  grains,  arranged  in  dendritic  or  hopper 
forms.       Nickel   and    cobalt    perchlorates   crystallise    with    9H2O  at 

—  21*3°.  They  can  be  estimated  in  solution  by  electrolytic  deposition 
of  the  metal  and  titration  of  the  perchloric  acid  liberated.  They 
are  very  soluble  in  water,  and  the  solubility  increases  with  the 
temperature.  T.  A.  H. 

The  laomerism  of  the  Stannic  Acids.  II.  Werner  Meck- 
LENBERG  {Zeitsch.  anorg.  Cliem.,  1912,74,  207 — 280.  Compare  Abstr., 
1910,  ii,  41). — The  explanation  previously  offered,  that  a- and  6-stannic 
acids  differ  in  the  size  of  their  particles,  is  found  to  account  satis- 
factorily for  other  facts  in  the  behaviour  of  the  acids.  For  the  further 
experiments,  a  solution  of  stannic  sulphate,  prepared  by  dissolving  pure 
tin  in  boiling  concentrated  sulphuric  acid  and  filtering  from  sulphur,  is 
allowed  to  drop  into  water  at  different  temperatures.  Five  such  pre- 
parations have  been  used,  the  hydrolysis  being  performed  at  0°,  25°, 
50°,  75°  and  100°  respectively.  The  precipitated  stannic  acid  is  in 
each  case  washed  repeatedly  with  water  by  decantation,  and  the  milk 
coagulated  by  the  addition  of  ether,  filtered,  and  washed  until  the 
washings  are  free  from  sulphuric  acid,  an  operation  sometimes  requiring 
several  weeks.  The  masses  dried  in  air  differ  in  appearance,  the 
0°  acid  being  almost  transparent,  whilst  the  100°  acid  is  opaque,  like 
starch,  the  other  preparations  being  of  an  intermediate  character.  The 
proportion  of  adsorbed  water  decreases  with  increasing  temperature  of 
hydrolysis. 

Hydrochloric  acid  acts  less  readily  on  the  colloids  prepared  at  high 
temperatures  than  on  those  prepared  at  a  low  temperature.  The 
adsorptive  power  for  phosphoric  acid  falls  off  in  the  same  order, 
indicating  that  the  differences  between  the  acids  consist  in  differences 
of  adsorbing  surface,  that  is,  of  size  of  particles.  The  colloidal 
solutions  obtained  by  the  action  of  concentrated  hydrochloric  acid  on 
the  stannic  acids,  followed  by  dilution  with  water,  show  the  same  order 
of  decreasing  stability,  although  the  50°  acid  is  more  difficult  to  bring 
into  colloidal  solution  than  any  of  the  other  four.     The  velocity  of  pre- 
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cipitation  of  such  solutions  by  sodium  sulphate  increases  with  in- 
creasing quantity  of  the  reagent,  and  is  also  dependent  on  the  age, 
concentration,  and  source  of  the  colloidal  stannic  acid  solution.  Pre- 
cipitation by  hydrochloric  acid  follows  the  same  order,  but  up  to  a 
certain  limit  hydrochloric  acid  increases  the  stability  of  the  solution. 

The  colloidal  solutions  have  been  optically  examined  by  means  of  an 
instrument  in  which  the  intensity  of  the  "  Tyndall  cone "  may  be 
measured.  A  relation  between  the  opacity  of  a  colloidal  solution  of 
stannic  acid  and  its  chemical  stability  has  not  been  recognised,  and  it 
is  possible  to  prepare  from  the  same  colloid  solutions  of  very  different 
turbidity,  using  the  same  concentrations  of  stannic  and  hydrocbloric 
acids.     The  50°  acid,  however,  yields  exceptionally  turbid  solutions. 

In  mixtures  of  colloidal  solutions  of  two  preparations,  such  as  the  0° 
and  100°  acids,  the  acid  prepared  at  the  lower  temperature  exerts  a 
protective  action  on  the  other  in  respect  to  precipitation  by  sodium 
sulphate. 

The  experiments  indicate  that  there  are  not  two  definite  compounds, 
a-  and  6-stannic  acid,  but  that  two  kinds  of  particles,  termed 
"primary"  and  "secondary"  particles,  the  second  of  which  are 
aggregates  of  the  first,  exist,  and  that  the  properties  of  the  colloids 
depend  on  the  relative  proportions  of  the  two  kinds  present. 

C.  H.  D. 

Electrolytic  Preparation  of  Tervalent  Vanadium  Salts. 
EuGEN  Renschler  (ir«<«c/t.  Elektrochem.,  1912,  18,  137). — Ammonium 
meta vanadate  can  retdily  be  reduced  electrolytically  to  tervalent 
vanadium  salts.  For  this  purpose  an  ordinary  porous  cell  is  used  as 
cathode  compartment,  and  both  anode  and  cathode,  which  are  cylinders 
of  lead  foil,  dip  in  50%  sulphuric  acid.  Ammonium  vanadate 
is  added  to  the  cathode  liquid,  which  is  kept  stirred,  and  a  current  of  4 
amperes  passed  through  until  the  solution  becomes  green.  It  is  then 
removed  from  the  pot,  and,  when  kept,  vanadium  ammonium  alum 
separates  in  good  yield.  G.  S. 

Reduction  of  Vanadic  Acid  in  Concentrated  Sulphuric 
Acid  Solution  by  Hydrogen  Peroxide  and  by  Persulphates. 
John  R.  Cain  and  J.  C.  Hostetter  {J.  Amer.  Chem.  Soc,  1912,  34, 
274 — 276). — In  attempting  to  substitute  hydrogen  peroxide  for 
potassium  chlorate  in  Gregory's  method  of  estimating  vanadium 
(Proc,  1909,  25,  232),  it  was  found  that  the  vanadium  was  quantita- 
tively reduced  from  the  quinquevalent  to  the  quadrivalent  state. 
Molybdenum,  titanium,  and  iron  compounds  are  not  reduced  under 
similar  conditions.  Solutions  of  vanadium  pentoxide  in  concentrated 
sulphuric  acid  are  also  reduced  by  potassium  and  ammonium  per- 
sulphates, and  it  is  shown  that  in  these  cases  the  reaction  is  probably 
due  to  Caro's  acid.  E.  G 
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Nomenclature  of  Aluminium*  Hydroxides.  Emil  Dittleb 
and  CoRNELio  Doklter  (Cenir.  Min.,  1912,  104 — 106). — As  applied 
for  technical  purposes  the  term  bauxite  includes  a  variety  of  mixtures 
which  are  to  be  regarded  as  rocks.  Such  material  consists  of  the  crys- 
tallised aluminium  hydroxides  diaspore  and  hydrargillite  (  =  gibb8ite), 
and  the  amorphous  aluminium  hydroxide  bauxite,  together  with 
intermixed  limonite,  hiBmatite,  and  kaolin  (clay).  Suoh  mixtures  may 
be  named  diasporite,  gibbsitite,  or  bauxitite,  according  to  the  pre- 
dominance of  one  or  other  of  these  constituent  minerals.  The  two 
former  are  referred  to  as  crystalloidal  alumolites  (Kristalloid- 
Alumolithe),  and  the  latter  as  colloidal  alumolites  (Kolloid-Alumolithe). 

L.  J.  S. 

Concretions  of  the  Q-eysers  and  Springs  of  the  Yellowstone 
Park.  Jose  Casares  and  S.  Pina  R.  {Anal.  Fis.  Quim.,  1912,  10, 
18 — 20). — A  specimen  of  compact  sopal  having  D  2*0285  gave  HgO 
at  100°  2-78,  at  red  beat  .4-61 ;  SiOg,  88-45;  AljOg,  4-38;  CaO,  O'lO; 
KgO  and  NagO,  traces. 

A  concretion  from  the  Mammoth  Hot  Springs  gave  HgO,  0"86  ; 
SiOg,  0-06;  Fe^Og,  0-10;  Al^Og,  0-16;  CaO,  53-31;  COg,  38-18;  SO3, 
6-67.  "  G.  D.  L. 

Baeumlerite,  a  New  Potash-salt  Mineral.  O.  Renneb  {Centr. 
Min.,  1912,  106 — 107). — This  new  mineral  occurs  as  thin  bands  in 
the  rock-salt  of  the  Desdemona  salt  mine  in  the  Leine  valley.  It 
is  colourless  and  transparent,  extremely  deliquescent,  and  becomes 
phosphorescent  when  broken  or  rubbed.  It  is  frequently  intermixed 
with  rock-salt  and  tachhydrite.  Analysis  gives  the  formula  KCl^CaClj. 
The  material  possesses  three  perfect  cleavages  at  right  angles,  or 
approximately  at  right  angles,  to  one  another ;  it  is  optically  biaxial 
and  negative;  n  about  1-52;  H  2 J — 3.  L.  J.  S. 

Observations  on  the  Action  of  Fluorine  in  Nature.  Ugo 
Alvisi  {Gazzetla,  1912,  42,  i,  25—30). — The  author  discusses  the 
mode  of  origin  of  the  minerals  containing  fluorine  found  in  the  vein 
of  "The  Three  Princes"  near  Freiberg  i.S.  He  supposes  that  by  the 
action  of  hydrofluoric  acid  on  material  containing  silicon  and  calcium, 
calcium  silicofluoride  is  formed.  When  this  is  decomposed  by  heat, 
calcium  fliioride  and  silica  are  produced.  Barium  sulphate  and  calcium 
fluoride  when  heated  with  water  at  240°  yield  in  small  quantity  the 
compound  BaSO^.CaFg  (Scheerer  aud  Drechsel,  this  Journ.,  1874, 
234).     All  these  substances  are  found  in  the  vein  in  question. 

R.  V.  S. 

Solution  Phenomena  on  Anhydrite.  Wilhelm  [Fbiedbich] 
BuRKHARDT  {ZeitscJi.  Kryst.  Min.,  1912,  50,  209— 230).— A  detailed 
description  is  given  of  the  forms  of  the  etched  figures  and  of  the  final 
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forms  due  to  solution  when  cleavage  blocks  of  anhydrite  are  treated 
with  cold  and  with  hot  sulphuric  acid,  nitric  acid,  hydrochloric  acid, 
and  distilled  water.  The  resulting  forms  differ  in  character  according 
to  the  nature  of   the  solvent.  L.  J.  S. 

[Canadian  Minerals.]  Robert  A.  A.  Johnston  (Summary  Rep. 
Geol.  Surv.  Caiuida,  for  1910,  I'Jll,  256— 263).— //exaA?/rfW<«.— This 
new  name  is  applied  to  a  hydrated  magnesium  sulphate  (anal.  I.)  with 
the  composition  of  the  artificial  hexabydrate,  MgS04,6H20.  It  occurs 
a.s  seams,  up  to  ^in.  thick,  and  patches  in  an  altered  rock  on  the  bank 
of  the  Bonaparte  river,  Lillooet  district,  British  Columbia.  The 
material  is  white  and  opaque,  with  a  columnar  to  fibrous  structure. 

SO3.  MgO.  HaO.     Insol.  (SiO,).     Total.  Sp.  gr. 

I.         34-62  17-15  46-42  178  9987  1757 

Awaruite,  magnetite,  and  almandine  are  found  in  the  gold-washings 
on  the  Pelly  river,  Yukon.  The  awaruite  (anal.  II.)  has  the  form  of 
small,  irregular  grains,  rarely  exceeding  1  mm.  diameter,  and  showing 
no  definite  crystalline  structure.  It  is  steel-grey  with  a  pale  yellow 
tarnish,  and  is  malleable  and  strongly  magnetic.  The  associated 
almandine  (anal.  Ill)  has  the  form  of  minute,  angular  grains  with  a 
pale  reddish  colour. 

Ni.         Fe.         Co.       Cu.         P.  S.       Insol.     Total.     Sp.  gr. 

II.      74-84       21-35       1-34       0-48       0-08       0-03       1-72       99-34       7  746 

Axinite  (anal.  IV  of  crystals)  occurs  as  hair-brown  crystals  and 
crystalline  masses  at  the  contact  of  monzonite  and  sedimentary  rocks, 
at  Nickel  Plate  mountain,  Yale  district,  British  Columbia. 

SiOj.  BaOj.  ALP3.  FejOa.  FeO.  MnO.  CaO.    MgO.    H^O.  Total.  Sp.  gr. 

III.     877  —  21-1       2-4    31-9  15         nil       51         —      997  3-991 

IV.*  42-18  6-22  18-12     0-98     7-20  3-89  19-91     1-43     0-35     99-37  3296 

V.     42-76  —        4-32     2-57      —  —         1*92  25-80  23-13  100-00  2-162 

•  Also  ZnO,  0  09. 

An  alteration  product  after  amphihole  (anal.  Y)  occurs  at  several 
spots  in  the  Gatineau  valley,  province  of  Quebec.  The  pale  yellowish- 
grey  material  is  waxy  and  clay-like,  and  is  decomposed  by  cold  dilute 
hydrochloric  acid  with  the  separation  of  gelatinous  silica.  In 
composition  it  is  near  to  saponite. 

Linarite  (anal.  VI)  is  found  as  fine  twinned  crystals  associated 
with  anglesite,  galena,  and  copper-pyrites  at  Beaver  mountain,  West 
Kootenay,  British  Columbia. 

PbS04.  CuO.  H2O.  Total.  Sp.  gr. 

VI.         75-17  19-88  473  99-78  5-23 

Diamond  has  been  detected  as  minute  particles  in  the  insoluble 
residues  of  the  chromite  from  altered  peridotite  and  serpentine  at 
Olivine  mountain,  Yale  district,  British  Columbia.  L.  J.  S. 

Amphiboles  from  Mount  Plebi  near  Terranova  Paueania 
(Sardinia).  Domenico  Lovisato  {Atti  R.  Accad.  Lincei,  1912,  [v], 
21,  i,  109 — 116). — The  author  gives  a  detailed  account  of  the  minerals 
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in  this  situation.  Among  them  is  an  actinolite,  which  when  unaltered 
has  a  pale  emerald-green  colour.  Its  hardness  is  from  five  to  six, 
D29  2'913.     Analysis  gave  the  following  results  : 

SiOj.  AI2O3.  FejOj.  FeO.  MnO.  CaO.  MgO.  CuO.  NiO.  Na-P.  K.fl.  H.fl.  Total. 
56-50     0-81     1-15     6-90     0-09     13-00  19-22    0-19    0-15     1-07     0-19    090  100-17 

Even  spectroscopic  examination  failed  to  reveal  the  presence  of  lithium, 
fluorine,  zinc,  titanium,  chromic  acid,  or  phosphoric  acid,  but  the 
presence  of  copper  and  nickel  is  noteworthy.  R.  V.  S. 

Experimental  Investigation  of  Some  Metasilicates.  Gustav 
ZiNKE  {Jahrb.  Min.,  1911,  ii,  117 — 142). — Artificial  products  and 
natural  minerals  mixed  together  in  various  proportions  were  fused  in 
crucibles ;  the  melting  and  consolidation  points  are  noted,  and  the 
optical  characters  of  the  crystalline  products  are  described  in  detail. 
The  series  experimented  with  were:  wMgSiOg  +  nFeSiOg ;  mMgSi03  + 
TiCaSiOg ;  mMgSiOg  +  wMnSiOg ;  mMgSiOg  +  wCaMgSijOg ;  mMgSiOg  + 
wCaFeSigOg,  and  MgSiOg  +  crystallising  agents  (bismuth,  MgFg, 
MgClg,  or  CaF2).  The  products  include  rhombic  pyroxenes,  clinoen 
statite,  diopside,  wollastonite,  hexagonal  calcium  silicate,  and  glassy 
material.     The  presence  of  the  "  crystallising  agents  "  had  no  effect. 

L.  J.  S. 

Analyses  of  French  Felspars.  .  Ferdinand  Gonnard  and 
Philippe  Barrier  {Bull.  Soc.  fran^.  Min.,  1911,  34,  235—239. 
Compare  Absti\,  1910,  ii,  419). — (I)  Microcline  from  Runchy ;  pink 
crystalline  masses  associated  with  black  and  white  mica  (biotite  and 
hallerite)  in  pegmatite.  (II)  Microcline  from  Vizezy,  near  Mont- 
brison  ;  large,  milk-white,  crystalline  masses  and  crystals  in  pegmatite. 
(Ill)  Orthoclase  (soda-orthoclase)  from  Pardines ;  occurring  as  enclo- 
sures in  basalt,  and  probably  derived  from  a  granite ;  the  felspar 
encloses  some  apatite  and  magnetite.  (IV)  Orthoclase  from  puy  de 
Montaudou  ;  as  enclosures  in  basalt. 

SiOj.        ALO,.        CaO.        SrO.        KoO.        NaoO.       Total. 


I. 

66-64 

18-59 

trace 

trace 

10-29 

4-34 

99-86 

II. 

66-01 

18-36 

— 

— 

11-02 

4-41 

99-80 

III. 

66  43 

19-00 

1-22 

0-38 

5-37 

7-36 

99-76 

IV. 

66-56 

19-18 

0-52 

— 

6-94 

6-56 

99-76 

L.  J.  S. 

Laumontite  from  Heimbach,  Oberstein,  Germany.  V. 
Di^RRFELD  (Zeiisch.  Kryst.  Min.,  1912,  50,  257 — 258). — A  new  railway 
tunnel  at  Heimbach  penetrates  a  basaltic  melaphyre,  which  in  numerous 
cavities  contains  chalcedony,  quartz,  calcite,  haematite,  limonite, 
chabazite,  harmotome,  and  laumontite.  The  last  of  these  minerals 
forms  large  (up  to  3|  cm.),  white  to  reddish-white  crystals  ;  analysis 
gave : 

SiO,.         AI2O3.  CaO.  K2O.        NaaO.         HoO.  Total. 

50-64  22-75  11-69  0-53  0-21  14"80  100-62 

L.  J.  S. 
24—2 
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Beryl  from  Madagascar.  Louis  Duparc,  M.  Wundeb,  and 
R.  Sabot  {Bull.  Soc./ran^.  Min.,  1912,  34,  239—242.  Compare  Abstr., 
1910,  ii,  312;  1911,  ii,  736,  1105).— The  following  new  analyses  are 
given:  (I)  Blue  aquamarine  of  prismatic  habit  from  Ambatolampy, 
with  0)=  15834,  c  =  l-5774,  D  2-7186.  (II)  Green  aquamarine  of 
prismatic  habit  from  Sahanivotry,  D  2*7181. 

Loss  on 
SiOg.    AljO,.  FejOg.   GIO.     K^O.  NajO.  LiaO.  CsaO.  RboO.  ignition.   Total. 
I.     64-66     18-02     061     18-49     0-32     1-43     012      nil       nil        1-96       100*51 
n.     64-28     17-44     1*05     13-89     0*28     1-18     0-30       ,,         ,,  1-85       10029 

This  type  of  beryl  is  distinct  from  the  vorobyevite  type  in  which  the 
habit  of  the  crystals  is  tabular,  and  rubidium  and  caesium  are  present. 
Colour  affords  no  criterion  for  distinguishing  the  two  types — the 
crystals  of  both  may  be  blue,  pink  or  colourless.  L.  J.  S. 

Augite  and  Hornblende  from  Volcanic  Rocks  of  Central 
France.  Ferdinand  Gonnard  and  Philippe  Barbier  {Bull  Soc. 
/ranf.  Min.,  1911,  34,  228— 235).— (I)  Hornblende  as  larj^e  crystals  in 
the  peperite  of  the  Puy  de  Chaumonteix.  (II)  Hornblende,  crystal 
fragments  showing  a  dark  green  colour  on  thin  edges,  from  Pardines. 
(Ill)  Augite,  simple  and  twinned  crystals  in  the  volcanic  sands  of  the 
Puy  de  llodde.  (IV)  Augite,  simple  and  twinned  crystals  from 
Maillargues,  Cantal : 

SiOy        TiOj.       AloOj.       FejjOj.        CaO.  MgO.  Na^O.KaO.  Total. 


L 

45-25 

1-03 

18-11 

14-28 

12-23 

8-77 

— 

99-67 

n. 

62-20 

0-44 

6-16 

11-02 

12-77 

16-26 

1-03 

99-88 

in. 

/45-18 
\45-16 

3-44 

8-10 

10-21 

19-21 

13-81 

— 

100-01 

3-42 

8  09 

9-79 

19-11 

13-51 

0-81 

99-89 

IV. 

45-50 

3-12 

10-93 

6-46 

19-01 

13-94 

0-91 

99-87 

L.  J.  S. 

Ilmenite  rocks  containing  Butile  and  Sapphirine  from 
St.  Urbain,  Quebec.  Charles  H.  Warren  (Amer.  J.  Sci.,  1912, 
[iv],  33,  263  —  277). — Large  dyke-like  masses  composed  largely  of 
ilmenite  occur  in  anorthosite  rocks  in  the  parish  of  St.  Urbain.  The 
ilmenite  grains  contain  a  lamellar  intergrowth  of  hsematite  (forming 
about  one-fifth  of  the  whole),  and  are  associated  with  accessory 
andesine,  green  spinel,  and  biotite.  In  one  mass  (anal.  II)  rutile 
(about  20%)  and  sapphirine  (3 — 5%)  are  also  present.  These  rocks  are 
believed  to  be  of  igneous  origin,  and  for  the  ilmenite-rutile-sapphirine- 
rock  the  name  urbainite  is  proposed.  The  sapphirine  (a  mineral 
previously  known  only  from  Greenland  and  Madras)  is  present  as 
small,  greenish-black  grains,  which  under  the  microscope  show  a 
strong  pleochroism  (pale  brown  to  deep  sapphire-blue).  The  ratios  of 
analysis  I  lie  between  those  of  the  formulae  MggAljgSigOg^  and 
Mg^AljoSi2023,  deduced  from  analyses  of  Greenland  sapphirine  : 


SiOj. 

TiOg. 

AI2O3.   FcjO.,. 

FeO.    MnO.  MgO.    CaO.  Total.    Sp.  gr 

I. 

13-44 

— 

62-98       —  * 

9-08       —      15-28      —     100-78       3-5 

II. 

2-24 

53-35 

1-65     13-61 

24  49     0-30       4-04     0-30     99  98        — 

L.  J.  S. 
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The  Meteorite  of  El  Nakhla  El  Baharia.  John  Ball  {Egypt, 
Survey  Dept.  Paper  No.  25,  1912,  1 — 20.  Compare  A.bstr.,  1911, 
ii,  1106). — A  shower  of  meteoric  stones,  accompanied  by  a  series  of 
explosions,  fell  in  the  neighbourhood  of  the  village  of  El  Nakhla  El 
Baharia,  near  Abu  Hommos,  in  the  north-western  portion  of  the 
Nile  Delta,  on  June  28th,  1911.  About  forty  stones,  ranging  in 
weight  from  20  to  1813  grams  and   with  a  total  weight  of  nearly 

10  kilos.,  were  picked  up  over  an  area  4|  kilometres  in  diameter. 
The  stones  are  covered  with  a  glossy  black  skin,  but  some  surfaces 
(formed  by  the  later  explosions)  show  the  fusion  of  only  the  hypers- 
thene  grains.  The  material  consists  of  a  friable  aggregate  of 
crystalline  grains  (averaging  ^  mm.  diam.)  of  pale  green  augite 
(forming  three-quarters  of  the  mass)  and  of  reddish-brown  hypersthene 
(one-quarter  of  the  mass).  There  is  no  chondritic  structure,  and 
metallic  iron  is  absent.  A  few  scattered  grains  of  chromite  were 
detected  under  the  microscope.       Analysis  I  by  W.  B.  Pollard,  and 

11  of  the  portion  decomposed  by  digestion  with  hydrochloric  acid. 
The  latter  accounts  for  almost  the  whole  of  the  hypersthene,  and 
corresponds  with  2FeSiOg,MgSi03.  The  augite  has  the  composition 
2FeO,3CaO,3MgO,8Si02 : 

SiO^.     Cr^Oj- AlaOa-*  FeO.      CaO.      MgO.     NagO.     H2O.    Total.    Sp.gr. 
I.     49-98      0-23      1-65      19-58     15-12      12-20      n.  d.      0-'35     99-11       3-40 


II.    [11-00]      —  8-23  0-75        2-20        —  —      22*18        — 

*  Including  traces  of  MnO,  TiOa,  and  V2O3. 

As  representing  a  new  type  of  meteoric  stone,  the  class  name 
nakhlite  is  proposed.  L.  J.  S. 

Analyses  of  Stone  Meteorites.  Oliver  C.  Farrington  {Field 
Museum  Nat.  Hi'st.  Chicago,  1911,  GeoL  Ser.  3,  195— 229).— A 
tabulated  collection  of  125  published  analyses  of  meteoric  stones. 
The  average  of  these  is  given  under  I.  A  few  additional  analyses 
are  also  given  of  meteoric  irons  (Abstr.,  1907,  ii,  706).  II  gives  the 
average  composition  of  318  meteoric  irons  ;  and  III  the  average  of 
all  meteorites,  both  stones  and  irons.  The  last  probably  repre>ents 
the  composition  of  the  earth  as  a  whole,  and  corresponds  with  iron 
72-06,  oxygen  10-10,  nickel  6-50,  silicon  5-20,  magnesium  3-80,  other 
elements  being  only  in  fractional  percentages. 


SiOj. 

AlgO,. 

FeaOg. 

Cr,08 

FeO. 

MnO. 

NiO. 

MgO.    OaO.   Na^O.  KjO.  HjO. 

I. 

39-12 

2-62 

0-38 

0-41 

16-13 

0-18 

0-21 

22-42     2-31     0-81     0-20    0-20 

III. 

11-07 

0-74 

Oil 

0-12 

4-55 

0-04 

0  06 

6-83     0-65     0-23     0  05      — 

Fe. 

Ni. 

Co. 

S. 

P. 

C. 

Cr. 

Cu.    P2O5.  TiOj.  SnO,.  Total. 

I. 

11-46 

1-15 

0-05 

1-98 

0-04 

0  06 



—      0-03     0-02     0-02     99-82* 

II. 

90  85 

8-52 

0-59 

0-04 

0-17 

0  03 

0-01 

0  02      —        —        —    100-23 

III. 

68-43 

6-44 

0-44 

0-49 

0-14 

0-04 

0-01 

001     0-01     0-01     001     99-98 

*  Including  "Ni,Mn,Cu,Sn,"  0-02. 

The  collected  analyses  are  used  as  a  basis  for  the  establi.<'hment  of 
a  quantitative  chemical  classification  of  meteoric  stones  on  the  same 
lines,    but  with   some   modifications,   as   the  American   quantitative 
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classification  of  rocks.  A  few  of  the  groups  correspond  with  those  for 
terrestrial  rocks,  but,  owing  to  the  presence  of  free  metal,  several  new 
sub-classes  have  to  be  introduced.  L.  J.  S. 


Physiological    Chemistry. 


The  Bfltect  of  Inhalation  of  Oxygen  on  the  Pulse  in  Health. 
John  Parkinson  {I'roc.  physiol.  Soc,  1911  — 12,  xxxviii — xxxix;  J. 
Physiol.,  43).  —  During  inhalation  of  oxygen  in  man  there  is  a  slight 
drop  in  the  pulse  rate.  The  average  rates  given  are  68  before,  64*2 
during,  and  66  6  after  the  inhalation.  W.  D.  H. 

The  Nitrogen  Content  of  Blood.  George  A.  Buckmaster  and 
John  A.  Gardner  (J.  Physiol.,  1912,  43,  401 — 417). — The  amount 
of  oxygen  dissolved  in  cats'  blood  is  greater  than  is  calculated  from 
physical  constants  even  if  the  latter  are  2li%  wrong,  and  it  does  not 
follow  the  ordinary  laws  of  absorption  with  varying  nitrogen  pres.sures. 
After  oxygen  inhalation,  the  amount  of  nitrogen  rises  in  venous  as 
compared  with  arterial  blood.  This  is  probably  due  to  leakage  of 
nitrogen  from  fatty  tissues  ;  the  excess  of  nitrogen  is  not  due  to 
metabolism.  W.  D.  H. 

Blood  Tests  before  Transfusion.  Reuter  Ottenberg  and 
David  J.  Kaliski  {Biochem.  Bulletin,  1911,  1,  5 — 6).  — Some  human 
blood  agglutinates  and  hsemolyses  other  human  blood,  even  if  both 
bloods  are  apparently  healthy.  The  conditions  for  this  are  not 
known,  but  the  existence  of  the  fact  renders  it  necessary  to  test  the 
bloods  in  vitro  before  transfusion  in  order  to  prevent  danger  and  even 
death  afterwards.  W.  D.  H. 

Ester  Hydrolysis  by  the  Blood.  Peter  Rona  and  Jostne 
Ebsen  {Biochem.  Zeitsch.,  1912,  39,  21 — 35).— The  course  of  the 
reaction  of  the  blood  on  tributyrin  follows  apparently  only  the  course 
of  a  uuimolecular  reaction.  It  deviates  from  the  strict  course  of 
such  a  reaction  in  that  the  constant  varies  with  the  initial  con- 
centration of  the  ester,  to  which  it  is  approximately  reciprocally 
proportional.  The  deviation  from  the  course  of  a  strictly  unimolecular 
reaction  is  due  apparently  to  the  inhibitory  effect  of  the  tributyrin. 
The  previously  observed  fact  that  the  reaction  rate  is  directly  propor- 
tional to  the  amount  of  ferment,  is  confirmed  by  investigations  over  a 
wide  range  of  concentrations.  S.  B.  S. 

The  Reaction  bet-ween  Ferments  and  Anti-ferments.  D. 
MiNAMi  (-6<oc/t»w.  Zeitsch.,  1912,39,  75 — 80).— Ferment  solutions  on 
baking  or  warming  lose   their  activity.      The  changes   in  the  com- 
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bining  capacity  for  the  anti-ferment  of  serum  when  treated  thus  were 
also  investigated.  In  the  cases  of  trypsin  and  pepsin,  it  was  found 
that  the  loss  oF  activity  was  not  proportional  to  the  alteration  in  the 
combining  power  with  anti-ferment,  the  latter  decreasing,  as  a  rule, 
more  than  the  former.  S.  B.  S. 

Rotatory  Power  of  the  Protein  Substances  from  the  Serum 
of  Dog's  Blood.  Paul  Delava  {BuiL  Acad.  roy.  Belg.,  1912, 
35 — 40). — Contrary  to  the  results  of  Fredericq,  who  found  [ajo  -  44° 
for  the  albumin  from  the  serum  of  dog's  blood,  the  author  Hnds  the 
value  -54*4:l°  when  the  albumin  is  obtained  pure  from  the  same 
source.  This  value  is  approximately  in  accord  with  the  \a\o  -57*3° 
obtained  from  other  mammals.  He  confirms  Fredericq's  value 
[ajo  -  47  84°  for  paiaglobulin  from  the  same  source,  and  finds  that 
the  serum  of  dog's  blood  contains  3%  of  paraglobulin  and  3*25%  of 
albumin.  W.  G 

The  Specific  Inhibition  of  Rennet  Action.  Sven  G.  Hedin 
[Zeitsch.  physiol.  Chem.,  1912,76,  355 — 368.  Compare  Abstr.,  1911, 
ii,  998). — Freshly  prepared  neutral  infusions  of  the  gastric  mucous 
membrane  of  calf,  pig,  guinea  pig,  and  pike  show,  after  treatment  with 
dilute  ammonia  and  neutralising,  the  presence  of  substances  which 
inhibit  rennetic  activity.  The  inhif>iting  power  is  re'aiued  in  part 
after  boiling.  Treatment  of  the  ammouiacal  solution  with  hydrochloric 
acid  and  again  neutralising  does  not  restore  rennetic  action.  If  the 
original  zymogen  is  first  treated  with  hydrochloric  acid,  rennet  is 
activated  ;  if  this  is  treated  with  ammonia  and  neutrtlised,  inhibitory 
action  is  absent.  The  inhibitory  substances  from  calf  and  pig  are  not 
specific.  The  rennet  of  guinea  pig  and  pike  gave  no  inhibition  after 
boiling.  W.  D.  H. 

Nitrogen  Retention  and  Nitrogen  Equilibrium  on  Feeding 
with  Ammonium  Salts.  E.  GuAFEand  V.  Schlapfer  {Zeifsch.  physiol. 
Chem.,  1912,  77,  1 — 21). — The  experiments  were  m^ide  on  dogs.  The 
animal  was  subj^^cted  to  eight  days'  inanition ;  then  fed  on  a  diet  rich 
in  carbohydrates,  but  poor  in  nitrogen ;  then  for  a  third  period 
ammonium  salts  (chloride  or  citrate)  were  added,  and  finally  it 
returned  to  the  nitrogen  poor  diet.  During  the  third  (the  important) 
period,  which  lasted  four  days,  the  animal  retained  nitrogen,  and  with 
the  citrate  reached  nitrogenous  equilibrium,  and  the  body-weight 
increased.  The  question  is  what  becomes  of  the  retained  nitrogen  :  is 
it  simply  excreted  as  urea  or  amino-acids?  Is  protein  formed  from  it 
by  bacteria  in  the  intestine  and  subsequently  absorbed  %  Or  are  the 
body  cells  capable  of  synthesising  protein  from  it  1  These  questions 
are  discussed,  and  the  evidence  in  favour  of  the  third  view  is  regarded 
favourably.  W.  D.  H. 

Feeding  Investigation  with  Completely  Digested  Nutriment. 
Solution  of  the  Problem  of  the  Artificial  Preparation  of 
Nutritive  Material.  Emil  Abderhalden  [Zeitsch.  physiol.  Chem.^ 
1912,  77,  22 — 58). — A  fresh  series  of  experiments  are  given  which 
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support  the  author's  previous  conclusions  that  animals  can  maintain 
their  health,  weight,  and  nitrogenous  equilibrium  when  they  are  fed  on 
the  ultimate  cleavage  f)roduct8  of  proteins.  They  further  support  the 
view  that  certain  cleavage  products,  such  as  tryptophan,  are  more  im- 
portant than  others,  such  as  glycine  or  proline.  Such  feeding  does 
not  increase  the  amino-acid  output  in  the  urine.  Other  experiments 
support  Michaud's  idea  that  proteins  nearly  allied  to  those  of  the 
animal  are  more  valuable  than  foreign  proteins,  such  as  those 
derived  from  the  vegetable  world  ;  this  may  be  largely  rectified  by 
adding  the  missing  cleavage  products,  and  a  list  of  the  various  amino- 
acids  and  their  relative  quantity  is  given,  eaibo<lying  the  author's 
views  of  what  is  advisable  and  necessary.  To  this  is  added  a  lint  of 
the  cleavage  products  of  fats  and  of  carbohydrates,  of  nucleic  acid, 
and  cholesterol.  The  general  conclusion  is  drawn  that  the  animal 
organism  is  capable  of  synthesising  the  complex  components  of  its  body 
from  such  simple  materials.  W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  II.  The  Origin  and  Significance  of  the 
Ammonia  in  the  Portal  Blood.  Oito  Folin  and  W.  Denis 
{J.  Biol.  Chem.,  1912,  11,  161  — 167). — Portal  blood  does  not  contain 
more  ammonia  than  systemic  blood,  but  the  values  are  much  smaller 
with  improved  technique  than  thos-e  previously  recorded.  TJie  excess 
in  the  tributaries  from  the  small  intestine  is,  however,  small  when 
compared  to  that  in  those  from  the  large  intestine,  where  it  originates 
from  bacterial  decomposition.  W.  D.  H. 

Digestion  and  Absorption  of  Nucleic  Acid  in  the  Alimentary 
Canal.  III.  Efim  S.  London,  Alfred  Schittenhelm  and  Karl 
Wiener  {Ztitsch.  pfiysiol.  Chem.,  1912,  77,  86 — 91). —  The  experiments 
were  made  on  four  dogs,  one  normal,  one  without  a  stomach,  one  with 
pancreatic  ducts  ligatured,  and  one  without  a  pancreas.  The  chyme 
was  in  all  cases  collected  from  a  fistula  in  the  lower  ileum.  In 
ref-pect  to  the  digestion  of  nucleic  acid,  there  was  no  important 
difference  between  the  four  animnls.  Undecom  posed  nucleic  acid  was 
present  in  quite  small  amount ;  free  purine  bases  were  never  found  ; 
they  are  present  mainly  as  nucleosides,  and  guanosiue  was  isolated. 

Experiments  in  vitro  showed  that  pancreatic  juice  had  no  action, 
but  intestinal  juice  had  a  marked  action  in  producing  this  result, 
which  coincides  with  the  statements  of  Levene  and  Medigreceanu. 

W.  D.  H. 

Physiological  Effects  on  Growth  and  Reproduction  of 
Bations  Balanced  from  Restricted  Sources.  Edwin  B.  Hart, 
Elmer  V.  McCollum,  and  H.  Steenbock  (Froc.  Amer.  Soc.  Btol. 
Chem.,  1911,  xii-xiii ;  J.  Biol.  Chem.,  11). — Animals  fed  on  rations 
from  different  plant  sources  of  equivalent  chemical  and  thermal  value 
are  not  alike  in  growth,  vigour,  strength  of  offspring,  and  capacity  for 
producing  milk  ;  for  instance,  oats  are  inferior  in  such  respects  to 
wheat  and  especially  to  maize.  Wheat-fed  animals  have  acid  urine, 
whereas   the  others  have  alkaline  urine.      Correction  of  the  acidity 
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by    alkali    carbonates   did    not    bring   the    wheat-fed  animals  to  full 
vigour.     No  solution  of  the  problem  is  at  present  offered. 

W.  D.  H 

The  Fate  of  Ingested  Fat  in  the  Animal  Body.  H.  S.  Raper 
{Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  ix — x;  J.  Biol.  Chem.,  11). — 
Cocoanut  oil  yielding  40%  of  acids  volatile  with  steam  can  be  recovered 
from  a  mixture  of  1  gram  of  the  oil  with  the  minced  liver  of  a  cat  to 
the  extent  of  80%,  when  the  fatty  acids  are  subjected  to  steam  dis- 
tillation. If  a  cat  is  fed  on  the  oil,  considerable  quantities  of  volatile 
acids  are  obtained  from  the  liver.  If  an  emulsion  of  the  oil  is  slowly 
introduced  into  a  vein,  from  30  to  50%  of  the  volatile  acids  can  be 
recovered  from  the  liver  two  or  three  hours  later,  which  is  about  the 
same  proportion  found  when  the  oil  is  absorbed  from  the  intestine. 

W.  D.  H. 

Intestinal  Absorption.  Harold  C.  Bradley  and  H.  S.  Gasser 
{Proc.  Amer.  Soc.  Biol.  CfiAm.,  1911,  xx  ;  J.  Biol.  Chem.,  11). — An 
emulsified  mixture  of  olive  oil  and  petroleum  was  given  to  a  dog.  The 
thoracic  lymph  contained  subsequently  both  substances  in  the  sauie 
proportion,  which  suggests  absorption  of  droplets. 

Isolated  intestinal  loops  were  perfused  with  defibrinated  blood  at  the 
height  of  digestion,  or  after  the  introduction  of  amino-acid  and 
peptone  into  the  loops.  Tyrosine  was  not  found  in  the  perfusate,  nor 
any  other  amino-acid.  W.  D.  H. 

Carbohydrate  Esters  of  the  Higher  Fatty  Acids.  II. 
Mannitol  Esters  of  Stearic  Acid.  W.  R.  Bloor  {J.  Biol.  Chem., 
1912,  11,  141 — 159). — A  fat  with  some  characteristic  property  which 
enables  it  to  be  traced  through  the  processes  of  absorption  and  trans- 
port was  sought,  in  order  to  test  the  usually  accepted  theories  of  fat 
absorption.  The  substances  selected  were  stearic  acid  esters  of 
mannitol,  which  are  optically  active. 

Mannitol  distearate  shows  with  human  pancreatic  juice  a  digestibility 
of  about  one-third  that  of  cotton  oil,  and  with  castor  bean  lipase  about 
half  that  of  cotton  oil, 

Mannitan  distearate  is  not  attacked  by  castor  bean  lipase,  and  is 
only  slightly  digested  by  various  preparations  of  pancreas.  The 
amount  of  digestion  of  these  compounds  in  cats  is  also  small,  so  th^t 
the  main  object  of  the  research  was  not  attained.  Further  work  is  in 
progress.  W.  D.  H. 

Experiments  in  Feeding  "  Dissected "  Milk.  Elmer  V. 
McCoLLUM  and  Edwin  B.  Hart  (Proc.  Amer.  Soc.  Biol.  C/iem.,  1911, 
xvi — xvii ;  J.  Biol.  Chem.,  11). — Experiments  on  pigs  indicate  that 
they  can  grow  to  a  considerable  extent  on  caseinogen  as  the  sole 
protein,  and  that  milk  treated  so  as  to  disturb  any  specific  complexes 
between  organic  and  inorganic  radicles  is  still  capable  of  maintaining  a 
fairly  vigorous  growth.  W.  D.  H. 

The  Metabolism  of  Hypophysectomised  Dogs.  Francis 
G.  Benedict  »nd  John  Homans  (J.  Med.  Research,  1912.  25,  409—502). 
—Dogs,  especially  young  ones,  continue  to  live  for  a  considerable  time 
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after  complete  or  almcst  complete  removal  of  the  pituitary  gland  ;  one 
died  three  mouths  after  the  operation,  but  the  others  lived  longer, 
in  fact,  until  they  were  killed  seven  to  sixteen  months  later  for 
the  purpose  of  examination.  Their  normal  growth  is  retarded  ;  there 
is  a  tendency  to  a  low  body  temperature,  a  disturbance  of  the 
heat-regulttting  mechanism,  and  a  fall  in  pulse  and  respiration  rates. 
The  total  metabolism  as  measured  by  carbon  dioxide  production  is  very 
low  ;  the  body  tends  to  become  fat,  and  a  condition  of  sexual  infantilism 
persists.  W.  D.  H. 

A  Comparison  of  the  Nutritive  Value  of  the  Nitrogen  of 
the  Oat  and  Wheat  Grains  for  the  Growing  Pig.  Elmer 
V.  McCoLLUM  (Froc  Ainer.  iSoc.  Btol.  Chein.,  1911,  xv ;  J.  Biol.  Chem., 
11). — Little  if  any  difference  exists  in  the  utilisation  of  the  nitrogen 
of  these  grains  by  the  pig  for  growth  during  a  period  of  sixty  days. 

W.  D.  H. 

The  Relation  between  Nitrogen  Retention  and  Rise  of 
Creatinine  Excreted  During  Growth  in  the  Pig.  Elmer 
V.  MclOLLUM  {Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xv  — xvi;  /.  Biol. 
Chem.,  11). — Young  pigs  show  a  steady  rise  in  creatinine  output 
during  growth.  In  a  pig  fed  on  oats,  there  was  a  rise  of  1  mg. 
of  creatinine  nitrogen  for  each  2'01  grams  of  nitrogen  retained  ;  in 
the  wheat  fed  pig  the  figures  are  1  to  2'55.  It  is  8ugge«ted  that 
certain  protein  mixtures  may  supply  an  abundance  of  complexes 
necessary  to  the  formation  of  tissues  concerned  with  creatinine 
formation.  W.  D.  H. 

Bfifect  of  the  Quantity  of  Protein  Ingested  on  the  Nutrition 
of  Animals.  VI.  Toe  Chemical  Composition  of  the  Entire 
Body  of  Swine.  A.  D.  Emmett,  W.  E.  Joskph,  and  R.  H.  Williams 
{froc.  Amei\  Soc.  Biol.  C/i«m.,  1911,  xxxv— xxxvi;  J.  Biol.  Chem,., 
11). — Three  lots  of  young  pigs  were  fed  on  low,  medium,  and  high 
protein  planes.  Various  parts  were  analysed  after  slaughter.  The 
medium  group  made  the  best  showing.  Certain  differences  in  water, 
ash,  fat,  protein,  and  phosphorus  are  noted,  but  they  are  not  great. 

W.  D.  H. 

Absorption  and  Distribution  of  Aluminium  from  Aluminised 
Poods.  Max  Kahn  (Bioch^m.  Bulletin,  1911,  1,  235— 244).— In  the 
dog,  aluminium  from  alum  biscuits  passes  into  the  blood,  and  is  subse- 
quently found  in  varying  degrees  in  many  organs,  and  is  excreted  in 
both  bile  and  urine.  W.  D.  H. 

The  Preparation  of  Secretin.  Wilhelm  Stepp  (J.  Physiol., 
1912,  43,  441 — 448). — Pancreatic  secretin  is  a  single  substance,  is 
soluble  in  water,  and  may  occasionally  be  free  in  the  intestinal 
mucous  membrane.  Usually  it  is  present  as  prosecretin,  which  is 
insoluble  in  water.  Secretin  is  obtainable  from  prosecretin  by  treat- 
ment with  dilute  acids,  70%  alcohol,  or  strong  soap  solution.  Feebler 
extracts  can  be  made  with  glycerol  or  bile  salts.  It  is  insoluble  in 
acetone,    ether,    or   absolute   alcohol ;    this   fact  may  be   utilised  to 
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prepare  dry  powdered  mucous  membrane  which  keeps  indefinitely ; 
from  this  secretin  can  be  always  prepared  by  boiling  with  dilute 
acid.  W.  D.  H. 

The  Absence  of  Temperature  Changes  During  the 
Transmission  of  a  Nerve-impulse.  Archibald  V.  Hill  (/. 
Physiol. ^  1912,  43,  433 — 440). — The  absence  of  heat  formation  in 
active  nerve  noted  by  Rolleston  is  here  confirmed  by  improved 
methods.  For  every  single  impulse  the  change  of  temperature,  if 
any  occurs,  is  less  than  a  huudred  millionth  of  a  degree.  This 
suggests,  but  does  not  finally  prove,  that  the  propagated  nervous 
impulse  is  not  a  wave  of  irreversible  chemical  breakdown,  but  a 
reversible  change  of  a  physical  nature.  W,  D.  H. 

The  Control  by  the  Splanchnic  Nerve  of  Adrenaline 
Secretion.  T,  R.  Elliott  {Proc.  physiol.  Soc,  1911-12,  xxxii — xxxiii; 
J.  Physiol.,  43). — The  suprarenals  lo>e  much  of  their  adrenaline  from 
the  irnt'ition  of  a  cerebral  puncture  and  haemorrhage,  and  by  ether 
ansBisthesia.  There  is  a  similar  loss  centrally  excited  as  a  result  of 
alarm.  No  exhaustion,  however,  was  noted  after  direct  excitation  of 
the  splanchnic  nerves,  nor  after  the  administration  of  pilocarpine. 

W.  D.  H. 

The  Relations  to  Electrolytes  of  the  Hearts  of  Different 
Species  of  Animals.  I.  Eiasmobranchs  and  Pecten. 
Geougb  R  Minks  {J.  Physiol,  1912,  43,  467— 506).— The  hearts 
of  elasmobranch  fishes  and  of  the  common  scallop  {Pecten)  show  close 
resemblances  to  that  of  the  frog  in  relation  to  electrolytes.  The 
action  of  magnesium  accords  with  the  hypothesis  that  it  acts  by 
altering  the  electric  charge  of  the  surfaces  which  are  affected  by  the 
hydiogen  ion  and  by  tervalent  cations. 

Differences  in  the  quantitative  relations  of  the  hearts  to  those 
electrolytes  which  act  by  altering  the  electric  charge  of  surfaces  in  the 
heart  indicate  the  existence  of  differences  in  the  isoelectric  points  of 
the  materials  of  which  the  different  hearts  are  composed. 

W.  D.  H. 

The  Oxygen  Exchange  of  the  Suprarenal  Gland.  K.  0. 
Neumann  {Proc.  phyaiol.  Sue,  1911-1912,  xxxi ;  J.  Physiol.,  43). — 
The  amount  of  oxygen  used  per  gram  per  minute  in  the  suprarenal 
gland  averaged  in  10  cats,  0035  c.c,  and  in  4  rabbits,  0*03  c.c.  The 
blood  flow  per  gram  of  gland  per  minute  was  in  the  mean  for  the  cats, 
27  c.c,  and  in  the  rabbits,  2*6  c.c.  Injection  of  0*1  mg.  of  adrenaline 
caused  a  slight  increase  of  blood  flow.  W.  D.  H. 

The  Presence  of  Glycerophosphatase  in  Animal  Organs. 
Paul  Grosser  and  Joseph  Huslek  {Biochem.  Zeitsch.,  1912,39,  1 — 5). 
— Within  twenty-four  hours,  the  dried  tissue  or  extracts  from  kidneys 
and  mucous  membrane  of  the  small  intestine  of  cats  were  able  to  cause 
the  scission  of  100%  of  the  phosphoric  acid  from  a  1%  solution  of 
sodium  glycerophosphate  (optically  inactive).     During  the  same  period, 
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the  lung  tissue  caused  a  scission  of  62%,  the  liver  16%,  the  spleen  of 
traces,  whereas  the  blood  and  muscular  tissue  were  quite  inactive.  If 
the  tissues  or  the  extract  be  heated,  they  are  quite  inactive,  so  that 
certain  tissues,  especially  the  kidneys  and  small  intestine,  contain  a 
glycerophosphatase.  The  action  of  pepsin,  trypsin,  and  other  ferments 
on  glycerophosphates  was  also  investigated.  With  the  exception  of 
erepsin,  they  were  found  to  be  inactive.  The  faeces  also  contain  a 
glycerophosphatase,  which  the  authors  believe  is  not  due  to  thepiesence 
of  bacteria.  The  natural  glycerophosphates  from  lecithin  are  also 
hydrolysed  by  the  glycerophosphatase.  S.  B.  S. 

Synthetic  Action  of  Enzymes.  Harold  C.  Bradlby  (Proc. 
Amer.  Soc.  Biol.  Chem.,  1911,  xxviii ;  J.  Biol.  Chum.,  11). — A  quanti- 
tative comparison  of  lipolytic  activity  appears  of  doubtful  value  in 
supporting  the  theory  of  the  synthetic  functions  of  enzyme  in  tissues. 
Mammary  glands  at  the  height  of  lactation  showed  no  lactase,  the 
enzyme  which  should  synthesise  as  well  as  hydrolyse  lactose.  No 
detinite  evidence  of  the  synthetic  function  of  enzymes  in  living  tissues 
was  obtained.  W.  D.  H. 

Glycolysis.  Phcebus  A.  Levene  and  Gustavb  M.  Meyer  {Froc. 
Amer.  Soc.  Biol.  Chem.,  1911,  xxix — xxx  ;  J.  Biol.  Chem.,  11). — The 
experiments  recorded  definitely  establish  for  the  first  time  the  fact  that 
lactic  acid  is  an  intermediate  product  of  glycolysis  in  living  tissues. 

W.  D.  F. 

Glycolysis  as  Modified  by  Removal  of  the  Pancreas  and  by 
the  Addition  of  Antiseptics.  Hugh  McGuigan  and  C.  L.  von 
Hess  {Proc  Ame>-.  Soc.  Biol.  Chem.,  1911,  xxxiv — xxxv ;  J.  Biol. 
Chem,.,  11). — Mixtures  of  extracts  of  normal  muscle  and  pancreas 
with  toluene  or  chloroform  added  as  antiseptics  cause  little  or  no 
glycolysis,  or  not  more  than  muscle  alone  does.  Muscle  of  de- 
pancreatised  dogs  had  no  action  on  dextrose  either  with  or  without 
the  addition  of  pancreatic  extract.  The  results,  however,  are  valueless, 
as  it  was  found  that  the  antiseptics  added  are  quite  suiOBcient  in 
themselves  to  inhibit  glycolysis.  W.  D.  H. 

Synthesis  of  Lecithin  in  the  Hen.  Elmer  V.  McCollum  and 
J.  G.  Halpin  {Proc.  Arner.  Soc.  Biol.  Chem.,  1911,  xiii — xiv  ;  J.  Biol. 
Chem.,  11).  —  From  examining  the  eggs,  the  conclusion  is  drawn  that 
the  synthesis  of  phosphatides  is  readily  accomplished  in  the  body  of 
the  hen  on  rations  which  are  free  from  those  substances. 

W.  D.  H. 

Composition  of  the  Egg-shells  of  PoUachius  brand ti.  K. 
Miyake  and  T.  Tadokouo  {J.  Coll.  Ayric.  Tohoku  Imp.  Univ.  Sapporo, 
1911,  4,  269—277.  Compare  Buchtala,  Abstr.,  19o8,  ii,  610).— The 
substance  was  prepared  by  washing  the  crushed  eggs  with  water, 
treating  for  some  days  with  1%  hydrochloric  acid,  again  washing  with 
water,  and  extracting  with  alcohol  and  ether.  The  dried  skins  con- 
tained  C,  51-24;  H,  8  41;  N,  14-57;    S,  0-67  ;  and  O,  25-11%,  and 
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are  therefore  similar  in  composition  to  the  egg-skins  of  ScyUium. 
catulus  (Krukenberg,  Abstr.,  1885,  826)  ;  it  resembles  keratin  in  its 
behaviour  towards  various  reagents.  The  distribution  of  the  nitrogen, 
as  determined  by  boiling  with  strong  hydrochloric  acid,  was  found  to 
be  as  follows :  Ammonia-N,  5'97  ;  melanin-N,  0"96  ;  monamino-N, 
78-24,  and  diamino-N,  14-83%. 

The  following  amounts  of  cleavage  products  were  obtained  from 
the  skins:  tyrosine,  0*53;  leucine,  2-4;  glutamic  acid,  1-40;  arginine, 
2-30,  and  lysine,    1-75%.       Histidine  was  also  present. 

N.  H.  J.  M. 

Egg  Capsules  of  Two  Species  of  Shark.  Louis  Hussakof 
and  William  H.  Welker  {Biochem.  Bulletin,  1911,  1,  216 — 221). — 
The  egg  capsules  of  the  skate  and  Port  Jackson  shark  are  composed 
of  a  keratinous  material  which  differs  in  certain  points  from  other 
keratins ;  the  two  new  keratins  also  differ  in  solubilities  from  each 
other.  There  is  also  a  slight  difference  in  their  colour ;  the  pigments 
are  probably  melanins.  W.  D.  H. 

Physiology  of  Marine  Organisms.  II.  Influence  of  the 
Carbon  Dioxide  and  Oxygen  Tensions  on  Rhythmical  Move- 
ments. Herbert  E.  Roaf  {J.  Physiol. ,  1912,  43,  449— 454).— By 
adding  sodium  hydrogen  carbonate  to  sea-water,  it  is  possible  to  alter 
the  hydrogen  ion  concentration  independently  of  the  carbon  dioxide 
tension.  The  rates  of  movement  of  fish  and  barnacles  are  influenced 
by  this  concentration  in  opposite  directions.  The  influence  of  carbon 
dioxide  is  due  to  its  effect  on  the  hydrogen  ion  concentration.  The 
oxygen  tension  has  no  influence  on  rate  of  movement.  W.  D.  H. 

The  Effect  of  the  Chemical  Composition  of  the  Medium  on 
the  Life  Cycle  of  Hydatma  Senta.  A.  Franklin  Shull  {Biochem. 
Bulletin,  1911,  1,  174 — 193). — This  animal  is  a  rotifer  in  which 
reproduction  occurs  alternately,  sexually,  and  parthenogenetically. 
Urea,  ammonium  salts,  beef  extract,  creatine,  horse  manure  (boiled 
or  not)  all  reduce  or  may  wholly  prevent  male  producers  from 
appearing.  W.  D.  H. 

Fasting  Studies.  VI.  Distribution  of  Nitrogen  During  a 
Fast  of  One  Hundred  and  Seventeen  Days.  Paul  K.  Howe,  H.  A. 
Mattill,  and  Philip  B.  Hawk  {J.  Biol.  Ghem.,  1912,  11,  103—127).— 
The  subject  of  the  fast  was  a  collie  dog  ;  after  the  fast,  duricg  which 
the  dog  took  water  only,  it  was  brought  back  to  its  original  weight 
and  subjected  to  a  second  fast,  the  details  of  which  will  be  published 
later.  Details  of  the  elimination  of  nitrogen  in  urine  and  fseces  are 
given.  There  was  no  indication  of  a  pre-mortal  ristf  in  the  nitrogen 
excretion,  or  of  "  creatine  crossing,"  that  is,  an  excess  of  creatine 
over  creatinine.  W.  D.  H. 

Studies  in  Water-Drinking.  XIII.  (Fasting  Studies.  VIIL) 
Hydrogen  Ion  Concentration  of  Faeces.  Paul  E.  Howk  and 
Philip  B.  Hawk  {J.  Biol.  Ghem.,  1912,  11, 129— 140).— The  hydrogen 
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ion  concentration  was  estimated  in  the  fseces  of  three  men,  two  in 
water-drinking  experiments,  and  one  in  a  fasting  test.  The  hydrogen 
electrode  of  the  Salm  type  was  used.  The  reaction  was  uniformly 
alkaline,  the  hydrogen  ion  concentration  varying  between  0*15  x  10"' 
and  9*8xl0~^  Water  drinking  with  meals  tended  to  increase  the 
concentration.  Changes  in  diet  caused  very  small  variations.  Previous 
investigators  have  reported  acid  stools  in  fasting,  but  this  was  not 
confirmed  in  the  present  investigation.  W,  D.  H. 

The  Effect  of  High  Magnesium  Intake  on  Calcium  Excre- 
tion by  Pigs.  Edwin  B.  Hart  and  H.  Steenbock  (Proc.  Amer.  Soc. 
Biol.  Chem.,  1911,  xiv;  J.  Biol.  Chem.,  11). — An  increased  intake  of 
magnesium  salts  leads  to  an  increased  excretion  of  calcium  in  the 
urine.  Faulty  calcium  retention  for  bone  formation  incident  to  a 
diet  of  grains  or  grain  by-products  only  does  not  lie  in  an  improper 
ratio  of  these  elements  in  the  food,  but  rather  to  a  lack  of  supply  of 
calcium.  W.  D.  H. 

The  Reducing  Properties  of  Normal  Urine.  Friedrich  N. 
ScHVhZ  {Zeitsch.  phi/siol.  Chem.,  1912,  77,  121 — 128). — Normal  urine 
free  from  sugar  gives  a  positive  reaction  with  Trommer's  test,  if  the 
copper  sulphate  is  added  first  and  then  the  sodium  hydroxide.  This 
is  attributed  to  creatinine,  which  reacts  in  the  same  way. 

W.  D,  H. 

The  Excretion  of  Silicic  Acid  in  Human  Urine.  Hugo 
ScHULZ  {P/liiger's  Archiv,  1912,  144,  350— 360).— The  amount  of 
silicic  acid  in  the  author's  urine  varied  from  0*04  to  0*16  gram  per 
litre.  Higher  figures  are  obtained  in  dogs  when  a  large  amount 
of  vegetable  food  was  taken  ;  the  greater  quantity  originates  in  this 
way ;  silicic  acid  is,  however,  a  small  but  constant  constituent  of 
connective  tissue,  so  the  urinary  silicic  acid  has,  in  part,  a  metabolic 
origin.  W.  D.  H. 

The  Excretion  of  Amino-acids  in  the  Urine  under  the 
Influence  of  Strenuous  Exercise  at  High  Altitudes.  Ernesto 
SiGNORELLi  {Biochem.  2eitsch.,  1912,  39,  36 — 49). — The  amiuo-acids 
were  estimated  by  the  Sorensen-Henrique.s  method.  The  quantity  of 
total  nitrogen  excreted  in  the  urine  diminishes  in  high  altitudes 
(3000 — 4000)  metres)  as  compared  with  the  normal.  It  increases  again 
with  strenuous  bodily  exercise.  The  amount  of  amino-acids  excreted 
decreases  also  in  high  altitudes,  both  during  rest  and  work.  This 
result  may  be  possibly  ascribed  to  the  increased  oxidative  capacity  of 
the  tissues.  S.  B.  S. 

The  Lipolytic  Enzyme  of  the  Urine.  Hugo  Pribram  and 
Julius  Lowy  {Zeitsch.  physiol.  Chem.,  1912,  76,  489 — 495). — 
Lipasuria  may  be  nephrogenous  as  in  nephritis,  or  it  may  be  due  to 
an  increase  in  the  lipase  of  the  blood  as  in  fever,  and  disintegration  of 
leucocytes.  It  also  occurs  in  disorders  of  the  alimentary  tract,  such  as 
jaundice  and  in  polyuria.      Food  has  no  influence  on  it.      W.  D.  H. 
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The  Urine  of  Late  Pregnancy  and  the  Puerperium.  John.  R. 
MuRLiN  and  H.  C.  Bailey  {Froc.  Amer.  Soc.  Biol.  Chem.,  1911, 
xvii — xviii ;  J.  Biol.  Chem.,  11). — Normal  maternity  cases  on  creatine- 
free  diets  containing  less  than  35  calories  per  kilo,  show  creatine  in 
the  urine.  In  a  well-fed  case,  the  ammonia-nitrogen  ran  as  high  as 
12-2%  of  the  total,  and  the  amino-acid-nitrogen  was  7"9%.  Pre- 
eclamptic cases  on  a  milk  diet  showed  no  high  ammonia.  In  a  case 
of  interpartum  eclampsia,  the  ammonia  was  not  over  6%  until  after 
the  convulsions ;  afterwards  it  ran  up  to  30%.  In  another  case  the 
ammonia  fraction  was  high,  but  fell  rapidly  as  the  patient's  condition 
improved.  W.  D.  H. 

Excretion  of  Formaldehyde,  Ammonia,  and  Hexamethyl- 
enetetramine.  Hugh  McGuigan  (/*roc.  Amer.  Soc.  Biol.  Chem.,  1911, 
xxxiii — xxxiv  ;  J.  Biol.  Chem.,  11). — The  intravenous  injection  of  form- 
aldehyde is  followed  by  its  oxidation  with  surprising  rapidity  ;  100  c.c. 
of  a  1%  solution  injected  into  a  dog  completely  disappeared  from  the 
blood  within  thirty  minutes.  It  is  excreted  with  the  urine  as  such 
only  when  large  doses  are  given  ;  as  a  rule,  only  formic  acid  is  found 
there.  It  is  also  excreted  and  oxidised  in  the  intestine,  but  more 
slowly.  Hexamethylenetetramine  injected  in  like  manner  is  found  in  the 
blood  several  hour.s'  later,  and  in  most  of  the  excretions.  Ammonia  is 
not  excreted  in  the  lungs,  but  combined  with  formaldehyde,  however, 
it  is  found  in  the  bronchial  secretion.  W.  D.  H. 

The  Haemolytic  Power  of  Patty  Acids.  Fletcher  McPhedran 
(Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  x— xi ;  J.  Biol.  Chem.,  11).— 
Faust  and  Tallquist  ascribe  the  anaemia  due  to  Bothriocephalus  latus  to 
the  unsaturation  of  oleic  acid.  Other  more  unsaturated  acids  occurring 
in  the  body  may  also  be  of  importance  in  anaemia,  but  experiments 
show  that  increase  in  the  number  of  unsaturated  carbon  atoms  does 
not  increase  the  haemolytic  power.  Saturation  of  the  free  bonds  with 
halogens  actually  increases  it,  but  in  the  case  of  dihydroxy stearic  acid 
the  saturation  with  hydroxyl  groups  diminishes  it.  W.  D.  H. 

The  Purines  and  Purine- Enzymes  of  Tumours.  H,  Gideon 
Wells  {Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  x;  J".  Biol.  Chem.,  11).— The 
liver  is  the  chief  or  only  organ  of  the  human  body  capable  of  oxidising 
xanthine  into  uric  acid  in  vitro.  Secondary  carcinomas  of  the  liver 
cannot  do  this.  Both  malignant  and  benign  tumours  resemble  normal 
tissues  as  regards  content  of  purines  and  purine  enzymes  ;  guanase  and 
nucleases  are  always  present ;  adenase  and  xanthine-oxydase  are 
absent.  A  tumour  breeds  true  both  histologically  and  chemically  in 
secondary  growths  ;  that  is,  if  secondary  in  the  liver,  they  will  not 
correspond  to  liver  tissue.  W.  D.  H. 

Studies  in  Experimental  Q-lycosuria.  VIII.  The  Relation- 
ship of  the  Adrenal  Glands  to  Sugar  Production  by  the 
Liver.  John  J.  R.  Macleod  and  R.  G.  Pearck  (Am^r.  J.  Physiol., 
1912,  29,  419 — 435). — It  is  only  when  the  adrenal  glands  are  intact 
that  it  is  possible  by  stimulating  the  nerves  supplying  the  liver  to 
excite  hyperglycogenolysis.     Some  influence  exerted   by  the  adrenal 
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glands   is    evidently   essential    for   the    functional   integrity   of   the 
nerves  which  control  the  process  of  glycogenolysis.  W.  D.  H. 

The  Pharmacology  of  Iodine.  Oswald  Loeb  (Verh.  Ges.  deut. 
Naiurforsck.  Aerzte,  1912,  ii,  [2],  483 — 484). — ^When  sodium  iodide  is 
administered  to  dogs,  with  the  production  of  pleuritis,  the  exudations 
in  the  lungs  and  el.-ewhere  contain  from  30  to  50%  of  the  original 
iodine  in  a  form  which  is  insoluble  in  alcohol,  and  therefore  in  the 
form  of  organic  compounds.  C.  H.  D. 

The  Action  of  Phosphorus  on  the  Calcium  Metabolism  Ox 
the  Dog.  Martin  Kochmann  [Biocliem.  Zeitsch.,  1912,  39,  «1 — 87). 
— Phosphorus  influences  the  calcium  and  phosphoric  acid  metabolism 
in  th^t  it  causes  a  retention,  or,  at  any  rate,  a  diminution,  of  the 
negative  balance.  The  active  doses  approximate  to  the  toxic  doses, 
but  the  time  during  which  administration  takes  place  exerts  no 
influence  on  the  result.  The  method  of  action  can  be  explained  by 
assuming  that  the  toxic  products  of  metabolism,  which  under  normal 
conditions  combine  with  the  calcium,  are  broken  down  under  the 
influence  of  the  phosphorus  to  non-toxic  substances.  The  magnesium 
metabolism,  which  runs  more  or  less  parallel  with  that  of  nitrogen,  is 
not  directly  influenced  by  phosphorus.  S.  B.  S. 

The  Action  of  Arsenic  on  the  Blood-vessels.  Adam  Loeb 
l,Verh.  Ges.  deut.  Naiurforsck.  Atrzt%  1912,  ii,  [2],  489—491). — Small 
quantities  of  sodium  arsenite  produce  a  great  increase  in  the  quantity 
of  blood  passing  through  an  artery,  but  the  vessel  still  responds 
at  once  to  barium  salts  or  adrenaline.  C.  H.  D. 

Influence  of  Certain  Ions  on  the  Electrical  Charge  of 
Surfaces  and  its  Relationship  to  Problems  in  Colloidal 
Chemistry  and  Biology.  George  R.  Mines  {Koll.  Cfi«m.  Beihefte, 
1912,  3,  191 — 236). — The  action  of  ions  in  determining  the  electrical 
charge  of  surfaces  in  contact  with  aqueous  solutions  is  discussed,  and 
experiments  are  described  relating  to  the  influence  of  the  valency  and 
of  the  i-imple  or  complex  character  of  multivalent  ions  in  the  action 
of  aqueous  solutions  of  salts  on  the  frog's  heart.  Comparative  observa- 
tions with  yttrium  and  hexamminecobalt  chloride  indicate  that  the 
influence  of  the  latter  is  only  about  1%  of  that  of  the  former.  The 
differences  exhibited  by  different  ions  in  this  respect  correspond  with 
those  which  are  found  when  various  colloidal  substances  are  examined 
in  reference  to  their  permeability  towards  different  ions. 

H.  M.  D. 

The  Action  of  Substances  of  Homologous  Series  in  Vit 
Processes.     Otto  Wakburg  and  Rudolf  Wiesel  {F/iuyers  ArchivA 
1912,  144,  465 — 488). — Previous  work  has  shown  that  the  influence  oil 
ketones,  nitriles,  amides,  etc.,  on  the  rapidity  of  oxidation  in  living' 
cells  is  dependent  on  their  concentration,  is  immediate  and  reversible, 
but  is   independent  of  chemical  composition;  two  nitriles  may  diftei 
enormously  in  their  action,  but  a  nitrite  and  a  ketone  may  act  alike. 
The  effects  coincide  with  those  obtained  by  Meyer  and  Overton  in  their 
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study  of  narcosis.  The  present  experiments  deal  with  various  kinds  of 
living  cells,  b;icteria,  yeast,  etc,  and  confirm  those  previously  described 
in  relation  to  blood  corpuscles.  In  a  series  of  urefchanes,  an  increase  of 
activity  with  a  rise  of  molecular  weight  was  found.  The  s;ime  was 
found  in  alcohols,  nitriles,  and  ketones  ;  this  runs  parallel  with  the 
precipitating  influence  of  these  reagents.  A  number  of  other 
experiments  are  described  which  tell  in  favour  of  the  Meyer-Overton 
view  that  the  interaction  between  narcotics  and  cell-lipoids  is  an 
important  factor  in  narcosis.  W.  D.  H. 

Hindrance  of  the  Action  of  Hydrogen  Cyanide  in  tbe 
Living  Cell.  Otto  Warburg  {Zeitsch.  physiol.  Ckem.,  1912,  76, 
o31 — 346). — Most  substances  such  as  alcohols,  formaldehyde, 
urethanes,  or  sub.«;tituted  ureas  are  additive  in  their  action  on  oxidative 
changes  in  the  living  cell,  for  example,  if  the  retardation  due  to 
urethaoe  is  30%  of  the  total  and  that  due  to  formaldehyde  is  20%,  the 
retardation  caused  by  a  mixture  of  both  will  be  50%  or  more.  When, 
however,  hydrogen  cyanide  is  one  of  the  components,  the  retardation 
feffected  is  by  no  means  equal  to  the  sum  of  the  retardations  taken 
singly,  it  is  always  much  less  and  sometimes  20%  or  even  50%  less  than 
the  retardation  caused  by  the  hydrogen  cyanide  alone.  The  re- 
spiration of  cells  saturated  with  hydrogen  cyanide  is  increased  by  the 
addition  of  substances  which  when  used  alone  retard  respiration.  The 
influence  is  not  a  progressive  one  ;  methylurethane  does  not  act  any 
more  strongly  after  six  hours  than  after  three  hours  ;  it  cannot  there- 
fore be  due  to  a  gradual  recovery  from  the  poison.  The  higher 
members  of  a  homologous  series  are  more  active  than  the  lower  in 
overcoming  the  effects  of  hydrogen  cyanide. 

The  experiments  were  made  with  young  erythrocytes  of  gee.se. 

Increase  of  concentration  of  an  active  snbstance  when  used  alone 
increases  the  retardation ;  in  general,  a  given  quantity  of  urethane 
diminishes  the  velocity  of  oxidation  by  a  definite  fraction. 

E.  F.  A. 

The  Influence  of  the  Ingestion  of  Thiocyanates.  G.  Diena 
{Biochen.  Zeitsch.,  1912,  39,  12— 20).— For  the  purpose  of  the 
experiments  a  protein-thiocyanogen  compound  (rhodalzide)  was 
administered  to  dogs  with  various  fistulse  (submaxillary  gland  iistula, 
stomach  fistula  made  by  Pawloff's  method,  biliary  and  duodenal 
fistulae).  The  secretions  were  tested  for  thiocyanate  at  intervals  after 
administration  of  the  medicament.  There  Wiis  always  a  marked 
thiocyanate  reaction  in  the  saliva,  which  lasted  for  twenty -four  hours 
after  administration  of  the  medicament.  There  was  a  weak  reaction 
from  the  other  fistulae,  which  was  generally  observed  four  to  four  and 
a-half  hours  after  admini»tration.  The  experiments  of  Kondo  show 
also  that  the  administration  of  thiocyanates  increases  the  uric  acid 
output.  S.  B.  S. 

The  Relation  between  Chemical  Constitution  and  Physio- 
logical Action  in  the  Morphine  and  Strychnine  Groups. 
Oswald  Loeb  and  Ludwig  Oldenberg  (Verh.  Ges.  deut.  Naturforsch. 
Aerzte,  1912,  ii,  [2],  481 — 483). — Dihydromorphine  (Oldenberg,  Abstr., 
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1911,  i,  668)  and  dihydrocodeine  resemble  the  unreduced  alkaloids  in 
their  physiological  action,  whilst  tetrahydrothebaine  and  dihydro- 
strychniue  have  lost  the  power  of  producing  tetanus.  This  property 
is  thus  connected  with  the  presence  of  the  double  linking.  In  the 
ca^e  of  dihy<iroinorphine,  re-oxidation  to  morphine  may  take  place  in 
the  organism,  this  being  prevented  in  tetrahydrothebaine  by  the 
presence  of  a  hydroxyl  group.  C,  H,  D. 

The  Action  Currents  of  Muscle  Poisoned  with  Veratrine 
Paul  Hoffmann  {Zeitach.  Biol.,  1912,  58,  55 — 80). — In  the  electro- 
myogram  obtained  from  veratrinised  muscle,  a  study  is  made  of  the 
parallelism  between  the  fibrillations  and  the  oscillations  of  the  ekctro- 
gram.  Differences,  however,  occur  which  show  that  "  veratrine 
tetanus"  is  not  on  all  fours  with  ordinary  tetanus,  [The  details  are 
of  more  interest  to  electro-physiologists  than   to  chemists,] 

W.  D.  H, 

The  Action  of  Veratrine  on  Striped  Muscle.  II,  G,  Lamm 
{Zeitach.  Biol.,  1912,  58,  37 — 54), — The  fibrillary  contractions  seen  in 
muscles  poisoned  with  veratrine  is  spoken  of  as  veratriue-tetanus.  It 
penetrates  the  plasmatic  memorane,  but  is  not  oxidised  by  the  active 
muscle  ;  excess  of  calcium  salts  in  the  fluid  increases  the  action, 

W,  D,  H, 

Aromatic  Mercury  Compounds.  II.  Ferdinand  Blumenthal 
and  Kurt  Oppenheim  {Biochem.  Zeitsch.,  1912,  39,  50 — 58). — The 
experiments  were  carried  out  on  rabbits  and  rats.  After  administra- 
tion of  the  sodium  salt  of  diaminomercuridiphenyldicarboxylic  [di- 
jt>-amino-o-mercuridibenzoic]  acid,  mercury  was  found  only  in  the 
intestine,  and  never  in  the  liver;  after  that  of  mercuridihydroxy- 
diphenyldicarboxylic  acid,  it  was  found  in  the  liver  and  intestines, 
and  in  smaller  quantities  in  the  blood ;  after  that  of  the  mercuridi- 
nitrodiphenyldicarboxylic  acid,  it  was  also  found  in  the  liver,  intes- 
tines, and  blood.  After  administration  of  the  mercury  salt  of  the 
diaminoderivative,  the  metal  was  found  only  in  the  intestine.  This 
salt  was  toxic,  whereas  the  three  sodium  salts  were  relatively 
innocuous.  S.  B.  S. 
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Sterilisation  of  Drinking  Waters  by  the  Action  of 
Ozonised  Oxygen  and  of  Chlorine  Compounds  in  the  Nascent 
State,  E.  Rouquette  {Compt.  rend.,  1912,  154,  447 — 450). — Sodium 
hypochlorite  was  employed  successfully  for  the  sterilisation  of  water 
during  a  recent  cholera  epidemic.  Water  containing  15,000  B.  coli 
per  litre  was  rendered  sterile  by  the  addition  of  1  mg.  of  active 
chlorine  per  litre  containing  1  mg.  of  organic  matter. 
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The  best  form  in  which  to  use  active  chlorine  for  this  purpose  is  as 
a  mixture  of  one  part  of  the  salt,  NugSgOg  (obtained  by  mixing 
hydrogen  peroxide  and  sodium  hydrogen  sulphate  in  concentrated 
solution),  and  two  parts  of  the  compound  NagOaCI  (prepared  by 
addition  of  sodium  sulphate  to  calcium  hypochlorite  solutioo,  the 
calcium  sulphate  being  removed  by  filtration).  The  mixture  is  added 
in  the  proportion  of  0'02 — 0*1  part  per  100,000,  according  to  the 
degree  of  bacterial  contamination.  It  is  more  rapid  and  intense  in 
action  than  sodium  hypochlorite,  and  the  water  thus  treated  is 
odourless,  tasteless,  and  contains  no  chlorine,  hydrochloric  or  sulphuric 
acid.  W.  O.  W. 

A  Recently  Discovered  Bacterial  Decomposition  of  Sucrose. 
W.  L.  OwKN  {J.  Ind.  Engin.  Chem.,  1911,  3,  481 — 486). — A  summary 
of  the  results  obtained  by  the  Department  of  Bacteriology  in  its 
investigation  of  the  part  played  by  bacteria  in  the  deterioration  of 
sugars.  Sugars  were  obtained  from  the  most  important  sugar- 
producing  countries,  their  bacterial  flora  carefully  examined,  and 
found  to  consist  chiefly  of  members  of  the  "potato  bacilli,"  such  as 
B.  vulgaius,  B.  mesentericus  fuscus,  B.  mesentericus  ruber,  B. 
mesentericus  niger,  and  .  B.  mesentericus  granulatus,  which  are 
charactei'ised  by  the  very  high  resistance  of  their  t^pores  to  heat, 
which  power  they  appear  to  have  developed  more  strongly  by  growth 
on  sugar,  as  the  spores  of  many  of  the  most  deteriorative  type 
germinated  freely  after  several  hours'  exposure  to  100°,  some  even 
surviving  the  raising  of  the  temperature  to  109°  during  fifteen  to 
thirty  minutes,  and  as  might  be  expected  from  this  they  were  found 
to  persist  during  all  stages  in  the  manufacture  of  sugar. 

Further  work  has  shown  that  the  formation  of  the  Isevorotory  gum 
levan  isolated  by  Greig  Smith  is  the  product  of  the  action  of  these 
bacteria  directly  on  sucrose,  and  not  on  the  nascent  products  of  its 
inversion  as  believed  by  Smith  ;  its  production  only  takes  place  in  the 
presence  of  sucrose,  and  more  energetically  in  slightly  alkaline 
solutions,  whereas  invertase  is  entirely  inactive  under  alkaline 
conditions  ;  this  was  also  demonstrated  by  experiments  with  sugar 
solutions  inoculated  with  only  gum-forming  bacteria,  and  others 
containing  yeast  in  addition,  when  those  containing  only  bacteria 
(the  inverting  powers  of  which  are  far  less  than  yeast)  yielded  a  much 
larger  quantity  of  levan  than  those  in  which  the  yeast  had  produced 
dextrose  and  Isevulose. 

Since  reducing  sugars  are  found  to  develop  concurrently  wich  levan 
in  the  fermentation  of  sucrose,  the  decomposition  is  considered  to  take 
place  according  to  the  equation  :  0^2^220,1  =  CgHj20g  +  CgHj(,05.  The 
enzyme  causing  this  decomposition  of  sucrose,  for  which  the  name 
levanase  is  proposed,  has  been  isolated  as  a  dark-coloured  powder  by 
cultivating  B.  vulgatus  on  agar  agar,  taking  the  ten-day  old  surface 
growth,  grinding  it  with  powdered  glass,  dissolving  in  water,  and 
precipitating  with  alcohol ;  this  product  when  introduced  into  sucrose 
solutions  containing  sufficient  toluene  to  inhibit  bacterial  growth 
yielded  levan  and  a  reducing  sugar,  although  microscopic  examination 
showed  the  complete  absence  of  living  cells. 

25—2 
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The  errors  introduced  by  the  presence  of  levan  in  commercial  sugar 
analysis  are  also  discussed  in  the  original.  F.  M.  G.  M. 

Effect  of  Quinine  on  Cultures  of  Pneumococci.  Orville  H. 
Bhown  {Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xxx<7i ;  J.  Biol.  Chem.y  11). 
— Although  the  therapeutic  use  of  quinine  iu  pneumonia  has  given 
varying  results,  the  effect  of  quinine  in  killing  the  Pneumococcus  is 
undoubted.  Pure  quinine  is  better  than  its  salts.  Higher  concen- 
trations or  longer  exposure  ig  necessary  to  kill  Streptococci  and 
Staphylococci.  W.  D.  H. 

Disinfecting  Power  of  Complex  Organic  Mercury  Com- 
pounds. I.  Aromatic  Mercuncarboxylic  Acids.  II.  Walter 
ScHOELLER  and  Walther  Schkauih  {Zeiisch.  IJyg.  InJeJct- 
krank/i.,  1911,  70,  24—34.  Ccmpare  ibid.,  1910,  66,  497).— The 
present  paper  deals  with  the  influence  on  the  disinfecting  power  of 
sodium  o-hyilroxymercuribenzoate,  HO-Hg'CgH^'COgNa,  exerted  by 
the  introduction  of  various  substituents  into  the  or^Ao-position  in 
regard  to  the  carboxyl  group.  The  experiments  were  executed  chiefly 
with  Staphylococcus  pyogenes  aureus,  and  in  some  cases  with  B. 
anthracis  spores.  Substitution  of  chlorine,  iodine,  methyl-  and 
methoxy-groups  raise  the  disinfecting  power  considerably.  Hydroxyl 
and  sulphoxyl  groups  lower  the  disinfecting  power.  Substitution  of 
-NHj  also  decreases  the  disinfecting  power,  but  alkyl  groups  intro- 
duced into  the  amino-group  raise  it  again  to  a  degree  corresponding 
with  the  number  of  groups  introduced.  The  introduction  of  an 
acidic  group  into  the  amino-group  decreases  the  disinfecting  power  of 
sodium  o-hydroxymercurianthranilate.  The  removal  of  the  carboxyl 
group  attached  to  the  nucleus  of  the  compound 

HO-Hg-CfiH8(C02Na)-NH-CH2-C02Na 
increases    the   disinfecting   power.      The   introduction    of    a    second 
hydroxymercuri-group     into     the     benzene     nucleus     increases     the 
disinfecting  power.  R.  V.  S. 

The  Influence  of  Potassium  Hexatantalate  on  the  Action 
of  Antimony  Compounds  in  Experimental  Trypanoeome 
Infection.  Julius  Morgenroth  and  F.  Kosenthal  {Zeitsch.  Hyg. 
Infekt-Krankh.,  1911,  68,  506 — 534). — A  continuation  of  previous 
work  on  the  same  subject  (Abstr.,  1911,  ii,  632);  it  is  found  that 
potassium  hexatantalate  not  only  destroys  the  poisonous  action  of 
potassium  antimonyltartrate  on  the  trypanosomes  of  mice,  but  it  also 
diminishes  or  even  inhibits  the  general  poisonous  action  of  antimony 
compounds  on  the  organism  of  the  mouse. 

Potassium  hexatantalate  alone  does  not  destroy  these  organisms, 
although  it  appears  to  inhibit  to  some  extent  their  power  of 
transmission  from  one  individual  to  another.  F.  M.  G.  M. 

Formation  of  Invertase  in  Yeasts.  Hans  von  Euleb  and  D. 
Johansson  {Zeitsch.  physiol.  Chem.,  1912,  76,  388—395.  Compare 
Euler  and  KuUberg,  Abstr.,  1911,  ii,  320). — Previous  treatment  of 
yeast  with  sucrose  and  dextrose  respectively  does  not  produce  any 
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differential  increment  in  the  amount  of  invertase.  The  treatment 
does,  however,  produce  an  increase  in  the  amount  of  invertase  ;  after 
seventy-one  hours  about  four  times  as  much  is  present  as  in  the 
original  yeast.  The  rate  of  formation  of  enzyme  seems  to  follow  the 
usual  logarithmic  law.  E.  F.  A. 

Destruction  of  Sugar  and  Formation  of  Carbon  Dioxide  in 
Alcoholic  Fermentation.  Hans  von  Euler  and  David  Johansson 
{Zeitsch.  physiol.  Chem.,  1912,  76,  347 — 354). — Dextrose  solutions 
were  fermented  with  living  yeast,  and  after  a  given  time  the  carbon 
dioxide  developed  and  the  change  in  optical  rotatory  power  were 
measured  simultaneously  and  expressed  as  percentages  of  the  total 
possible  change.  The  alteration  in  rotatory  power  shows  con- 
siderably more  change  than  the  carbon  dioxide  formed  ;  this  possibly 
indicates  the  formation  of  an  inactive  compound.  The  magnitude 
of  the  difference  depends  on  the  previous  treatment  of  the  yeast. 
The  results  are  at  present  only  of  a  preliminary  character. 

E.  F.  A. 

The  Importance  of  Manganese  in  the  Formation  of 
Conidia  of  "Aspergillus  niger."  Gabriel  Bertrand  {Compt. 
rend.,  1912,  154,  381 — -383.  Compare  Javillier  and  Sauton,  this 
vol.,  ii,  192). — Taking  the  utmost  precautions  to  avoid  the  presence 
of  traces  of  manganese,  it  is  found  that  the  addition  of  minute  amounts 
of  iron  and  zinc  to  the  culture  medium  does  not  induce  sporulation  in 
Aspergillus  niger.  The  addition  of  a  trace  of  a  manganese  salt,  how- 
ever, brings  about  profuse  formation  of  conidia,  and  the  mycelium 
acquires  a  velvety-black  appearance.  If  insuflBcient  manganese  is 
introduced,  development  of  mycelium  takes  place,  but  without 
sporulation. 

For  the  latter  to  occur  it  is  necessary  for  all  three  metals  to  be 
present.  Javillier  and  Sauton's  results  are  probably  due  to  the 
presence  of  manganese  in  their  ferrous  sulphate,  the  purest  commercial 
specimens  of  which  contain  0*2 — 0  5  mg.  of  manganese  per  gram. 

W.  O.  W. 

Extraordinary  Sensitiveness  of  "  Aspergillus  niger "  to 
Manganese.  Gabriel  Bertrand  {Compt.  rend.,  1912, 154,  616 — 618. 
Compare  preceding  abstract). — By  taking  elaborate  precautions  to 
secure  an  artificial  culture  medium  free  from  manganese,  the  author 
has  been  able  to  show  that  very  minute  doses  of  manganese  (one  part 
in  10,000,000,000)  have  an  appreciable  effect  in  inci  easing  the  yield  of 
Aspeo'gillus  niger.  To  obtain  material  sufficiently  free  froui  manganese, 
repeated  crystallisations  were  insufficient.  The  substances  were 
treated  in  alkaline  solutions  with  hydrogen  pei  oxide  and  the  trace  of 
manganese  dioxide  carried  down  by  precipitating  magnesium  ammonium 
phosphate  in  the  liquid.  Vessels  of  quarts  were  employed  for  growing 
the  organism.  W.  O.  W. 

Effect  of  Withdrawing  Zinc  from  the  Culture  Medium  of 
r  Aspergillus  niger"  on  the  Secretion  of  Sucrase  [Invertase]  by 
this  Mould.  Maurice  Javillier  {Compt.  rend.,  1912,  154,  383 — 386. 
Compare  Abstr.,  1908,  ii,  124;  1911    ii,  222,  421,  6 U).— Aspergillus 
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niger  grown  in  a  zinc-free  nutrient  solution  produces  invertase,  but 
this  does  not  diffuse  from  the  cells  into  distilled  water,  and  does  so 
only  slightly  in  todium  phosphate  solutions.  When  zinc  is  present, 
however,  even  in  such  soihII  amounts  as  1  :  100,000,000,  the  enzyme  is 
readily  diffusible  when  the  culture  liquid  is  replaced  by  dilute  sodium 
phosphate  solution.  In  the  former  case  the  enzymatic  activity  compared 
with  the  weight  of  dried  organism  is  considerably  less  than  when 
traces  of  zinc  are  present.  The  curves  showing  variation  in  activity 
with  time  are  of  the  same  form  in  each  case,  but  the  maximum  is 
attained  earlier,  and  is  followed  by  a  much  more  rapid  fall  when  zinc 
is  excluded  during  the  experiment.  W.  O.  \V. 

The  Respiration  Calorimeter  and  Its  Uses  for  the  Study  of 
Problems  of  Vegetable  Physiology.  C.  F.  Langworthy  and 
R.  D.  MiLNER  {Proc.  Amer.  Soc.  Biol.  Ch*>.vi.,  1911,  xxxiii ;  J.  Biol. 
CJiem.,  11). — An  Atwater  respiration  calorimeter  with  some  improve- 
ments was  utilised  for  investigating  the  heat  elimination  and  gaseous 
interchange^  which  occur  during  the  ripening  of  fruit,  and  so  a  fresh 
field  of  work  is  opened  up.  W,  D.  H. 

Measurement  of  the  Oxydase  Content  of  Plant  Juices. 
Herbert  H.  Bunzel  (J.  Amer.  C/iem.  Soc.,  1912,34,  303— 315).— In 
connexion  with  investigations  of  certain  pathological  conditions  of  some 
important  agricultural  crops,  it  was  desired  to  ascertain  the  oxidising 
power  of  the  plant  tissues  and  extracts.  As  suflBciently  accurate 
quantitative  methods  for  this  purpose  have  not  hitherto  been  described, 
a  process  has  been  devised  which  is  based  on  the  absorption  of  oxygen 
by  pyrogallol  solution  under  the  influence  of  the  oxydases  in  the  plant- 
extract  and  its  measurement  by  means  of  a  manometer.  The  method 
has  been  tested  with  samples  of  potato-juice,  and  has  given  results  in 
good  agreement  with  one  another. 

It  has  been  found  that  only  a  definite  and  limited  qtiantity  of  oxygen 
is  absorbed  by  pyrogallol  in  presence  of  a  definite  quantity  of  potato-juice 
within  a  S{  ace  of  two  or  three  hours.  The  concentration  of  the 
pyrogallol  does  not  affect  the  results,  provided  that  an  excess  is 
employed.  The  amount  of  oxygen  absorbed  is  directly  proportional 
to  the  volume  of  potato-juice  used,  or,  in  other  words,  to  the 
amount  of  oxydase  present.  This  result  does  not  harmonise 
with  the  usual  conception  of  an  enzyme  as  a  catalytic  agent,  in 
accordance  with  which  it  would  be  expected  that  small  quantities  of 
the  juice  would  continue  to  effect  the  oxidation  of  pyrogallol  as  long  as 
this  substance  and  oxygen  are  both  present.  It  seems  therefore  that  the 
oxydase  in  potato-juice  is  not  an  enzyme  in  the  ordinary  ^ense  of  the 
word,  but  rather  a  substance  entering  directly  into  the  reaction  and 
destroyed  during  its  course. 

The  method  has  been  applied  to  the  study  of  the  curly-top  disease 
of  sugar-beets,  and  has  shown  that  the  juice  of  the  diseased  leaves  has 
a  much  higher  oxydase  content  than  that  of  the  normal  leaves. 

E.  G. 

Migration  of  Mineral  Substances  on  the  Death  of  Leaves 
in  Autumn.  Emil  Ramann  [Landw.  Versuchs-Stat.^  1912,  76, 
157 — 164). — The  results  of  analyses  of  leaves  at  different  periods  and 
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of  dead  leaves  showed  that  under  normal  conditions  a  considerable 
portion  of  the  nitrogen  in  the  leaves  of  trees  returns  to  the  stems  on 
the  death  of  the  leaves.  The  return  of  potassium  and  phosphorus 
.seems  to  be  influenced  by  the  conditions  of  nutrition ;  as  a  rule, 
considerable  amounts  of  phosphorus  return  to  the  stem.  The  amounts 
of  calcium  and  silica  generally  increase  in  dying  leaves,  frequently  to 
the  extent  of  100%.  The  migration  occurs  chiefly  in  the  comparatively 
short  period  when  the  leaves  become  yellow  and  die  off. 

In  the  case  of  a  beech  tree,  it  was  found  that  the  leaves  contain  16% 
of  the  total  nitrogen  of  the  tree.  The  retention  of  a  quarter  or  half 
of  this  nitrogen,  which  is  in  an  immediately  available  form,  must 
be  of  considerable  importance.  The  loss  of  green  leaves  owing  to 
early  frost  cannot  fail  to  have  injurious  effects.  N.  H.  J.  M. 

Migration  of  Mineral  Substances  when  Leaves  are  Frozen. 
Emil  Ramann  (Landw.  Versuchs-Stat.,  1912,  76,  165— 167).— Pear 
leaves  killed  by  a  severe  frost  which  occurred  when  the  tree  was  in 
full  vegetation  were  found  to  contain  the  same  amount  of  nitrogen  as 
uninjured  leaves.  The  dead  leaves  contained,  however,  considerably 
less  potassium  and  phosphoric  acid  than  the  uninjured  leaves  ;  and  as 
there  had  been  no  rain,  these  substances  must  have  migrated  from  the 
leaves  to  the  stems  in  the  course  of  a  few  hours.  N.  H.  J.  M. 

Biochemical  and  Bacteriological  Studies  of  the  Banana. 
E.  Monroe  Baii.ky (Proc.  Amer.  Soc.  Biol.  C/jem.,1911,xlii-xliii;  J.  Biol. 
Chem.,  11). — In  maturation  of  the  banana,  the  following  enzymes  were 
detected :  amylase,  sucrase,  raffinase,  protease,  lipase,  and  peroxydase. 
Tests  for  uialtase,  dextrinase,  and  lactase  were  doubtful  or  negative. 
In  sound  fruit,  the  inner  portion  of  the  pulp  is  sterile,  but  the  inner 
coats  of  the  peel  are  sparsely  inhabited  by  bacteria.  As  ripening 
progresses,  starch  disappears,  but  dextrin  and  sugars  soluble  in  alcohol 
increase.     Maltose  could  not  be  detected.  W.  D.  H. 

Composition  of  Bassia  Pats.  Russell  G.  Pelly  {J.  Soc.  Chem. 
Tnd.,  1912,  31,  98 — 99). — The  fats  of  three  specimens  of  Bassia  were 
examined,  the  fa^s  being  extracted  from  the  seeds  by  means  of  light 
petroleum.  From  the  results  of  the  analysis  of  the  fatty  acids 
separated  from  the  fats,  the  conclusion  is  drawn  that  the  fats  of  Bassia 
longi folia  and  B.  lati folia  consist  of  glycerides  of  stearic,  paluiitic, 
and  oleic  acids,  and  in  the  case  of  B.  lonyifolia  of  linoleic  acid,  whilst 
the  fat  of  B.  hutyracea  contains  glycerides  of  palmitic  and  oleic  acids 
only.  W.  P.  S. 

Development  of  Active  Principles  in  Some  Medicinal 
Plants  in  1911.  James  Burmann  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
172 — 176). — The  author  has  determined  the  quantities  of  active 
principles  present  in  colchicum,  digitalis  {D.  ambigua  and  D.  purpurea), 
aconite,  and  belladonna  plants,  gathered  under  the  same  conditions 
each  year  since  1907.  All  these  plants  show  a  high  content  of  active 
principles  in  1907,  less  in  1908,  still  less  in  1909,  a  slight  increase  on 
the  previous  year  in  1910,  and  in  1911  a  large  increase,  so  that  in 
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this  year  the  percentages  found  were  higher  than  in  1907,  except  as 
regards  Digitalis  purpurea  and  aconite,  where  they  were  a  little  less. 

T.  A.  H. 

Enzymatic  Activity  of  DiflFerent  Organs  of  "Ecballium 
elatenum."  Physiological  Role  of  the  Pulp  Surrounding  the 
Seeds.  Abmand  Bekq  (Compt.  rend.,  1912,  154,  370 — 372.  Compare 
Abstr.,  1910,  i,  499). — The  juice  from  Ecballium  elaierium  contains 
three  distinct  hydrolytic  enzymes,  an  amylase,  a  protease,  and  a  third, 
elateraf-e,  having  a  specific  action  on  the  glucoside  elateridin.  A 
tabular  statement  shows  the  relative  distribution  of  these  ferments 
in  different  organs  of  the  plant.  The  pulp  in  which  the  seeds  are 
embedded  contains  only  a  small  amount  of  amylase,  but  has  a  much 
greater  proportion  of  the  other  two  enzymes  than  the  other  organs. 
The  pulp  is  probably  a  nutritive  medium  in  which  the  glucoside  split- 
ting enzyme  plays  an  important  part  by  producing  sugars  assimilated 
by  the  seeds.  W.  O.  W. 

Identification  of  the  Glucoside  from  the  Leaves  of 
"  Kalmia  latifolia "  with  Asebotin.  Emile  Bourquelot  and 
(Mile.)  A,  FiCHTKNHOLZ  {Compt.  rend.,  1912,  154,  526— 528*).— The 
glucoside  recently  extracted  from  Kalmia  latifolia  (this  vol.,  ii,  196) 
is  identical  in  every  respect  with  the  compound  asebotin  isolated  by 
Eykman  from  the  leaves  of  Andromeda  japonica  (Abstr.,  1883,  215, 
348).  The  latter  plant  yields  only  0*415%  of  the  glucoside,  whilst 
K.  latifolia  gives  2-66%.  W.  0.  W. 

Carbohydrates  of  the  Shoots  of  Sasa  paniculata.  K. 
MiYAKE  and  T.  Tadokoro  {J.  Coll.  Agric.  Tohoku  Imp.  Univ.  Sapporo, 
1911,  4,  251 — 259). — The  carbohydrates  of  bamboo  shoots,  which 
amount  to  about  50%  of  the  dry  matter,  consist  of  xylan,  araban, 
cellulose,  glucose,  and  sucrose.  Galactan,  methylpentosan,  and  starch, 
are  not  present.  N.  H.  J.  M. 

The  Non  protein  Nitrogenous  Constituents  of  the  Shoots  of 
Sasa  paniculata.  K.  Miyake  {J.  Coll.  Agric.  Tohoku  Imp.  Univ. 
Sapporo,  1911,4,  261 — 267). — The  amounts  of  the  various  nitrogenous 
substances  found  in  the  fresh  shoots  were  as  follows :  xanthine,  3'2  ; 
hypoxanthine,  2'0  ;  adenine,  3*0;  guanine,  1*03;  tryosine,  50"0,  and 
asparagine,  33*0  mg.  per  kilogram.  N.  H.  J.  M. 

The  Tannin-Colloid  Complexes  of  the  Persimmon  Fruit. 
Francis  Ernest  Lloyd  (^locAew. -6w//e/tw,  1911,1,7 — 41). — Views  are 
advanced  concerning  the  fate  of  tannin  during  the  ripening  in  the 
date  and  persimmon.  The  material  called  tannin-mass  is  a  complex 
of  tannin  and  a  cellulose-mucilage  or  allied  colloid.  During  ripening 
the  latter  substance  increases,  and  at  last  enough  is  formed  to  engage 
all  the  tannin.  W.  D.  H. 

Chemical  Composition  of  the  Embryo  of  Rice.  Luigi 
Bernardini   {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  283— 289).— The 

*  and  J.  Pharm.  Ghim.,  1912,  [vii],  5,  296—300. 


VEGETABLE  PHYSIOLOGY   AND   AGRICULTURE.  il.  381 

author's  analyses  show  that  the  rice  embryo  is  very  rich  in  phosphorus 
as  compared  with  the  rest  of  the  seed,  and  the  phosphorus  is  stated  to 
be  present  chiefly  in  the  form  of  phybin.  The  ash  of  the  embryo  had 
the  following  composition  (referred  to  the  original  dried  material) : 
SiO^  0-250%,  FegOg  0  060%,  MnO  traces,  CaO  0-279%,  MgO  1-389%, 
KgO  1-691%,  NagO  traces.  The  composition  of  the  embryo  resembles 
greatly  that  of  the  aleurone  grains.  R.  V.  S. 

Localisation  and  Distribution  of  the  Essential  Oil  in  Seseli 
bocconi  and  Critbmum  naaritimum.  I.  Luigi  Francesconi  and 
E.  Sernagiotto  (Gazzetta,  1912,  42,  i,  185 — 193.  Compare  this  vol., 
i,  123). — Seseli  bocconi  does  not  contain  much  essential  oil.  It  is  not 
present  in  the  epidermal  cells,  as  in  many  other  plants,  and  it  is  not 
very  abundant  in  the  green  tissues.  The  plant  possesses  a  circulatory 
system  for  the  oil,  in  the  form  of  certain  vessels  which  run  along  the 
main  axes  of  the  plant. 

Crithmum  muritimum  also  contains  no  great  quantity  of  essence, 
which  occurs  chiefly  in  the  assimilating  tissue,  and  is  absent  from  the 
storage  tissue.  In  this  plant,  too,  there  is  a  circulatory  system  of 
special  vessels  for  the  essential  oil.  R.  V.  S. 

Hydrolysis  of  the  Protein  of  Potato.  Bouwe  Sjollema  and 
I.  J.  RiNKES  {Zeitsch.  physiol.  Ohem.,  1912,  76,  369— 384).— The 
crude  protein  product  investigated  contained  15-9%  of  nitrogen.  On 
hydrolysis  the  following  amino-acids  were  obtained:  Ammonia  1"8%, 
histidine  2*3,  arginine  4'2,  lysine  3*3,  cj'^stine  4*4,  glutamic  acid  4-6, 
proline  30,  alanine  4  9,  leucine  12-2,  valine  1*1,  valine  +  alanine 
8-2,  valine  +  leucine  19,  phenylalanine  39,  tyrosine  4-3%.  Serine, 
oxyproline,  and  tryptophan  were  not  sought  for.  E.  F.  A. 

Carbohydrate  Group  in  Yam  Mucin.  Kintaro  Ostiima  and 
K.  Tadokoro  {J.  Coll.  Agric.  Tohoku  Imp.  Univ.  Sapporo,  1911,  4, 
243—249.  Compare  Ishii,  Abstr.,  1895,  ii,  128).— The  mucilaginous 
substance  of  Dioscorea  Batatas  dissolves  readily  in  5%  alkali  hydr- 
oxide solutions  and  in  strong  acetic  and  mineral  acids.  It  gives  the 
xanthoprotein,  biuret,  Adamkiewicz,  and  Millon  reactions,  but  not 
Liebermann's  reaction,  and  is  precipitated  by  tannin.  The  presence 
of  glucosamine  was  ascertained  by  means  of  the  oxidation  method  of 
Neuberg  and  Wolff  (Abstr.,  1905,  i,  84).  When  the  dried  substance 
is  hydrolysed  with  25%  sulphuric  acid,  tyrosine,  leucine,  and  glutamine 
are  obtained.  N.  H.  J.  M. 

Oxydases  in  Certain  Fungi  Pathogenic  to  Plants.  Howard 
S.  Reed  and  H.  S.  Stahl  {Proc.  Amer.  ^oc.  Biol.  Chem.,  1911,  xli ; 
J.  Biol.  Chem,  11). — Extracts  of  apples  invaded  by  Sphaeropsis 
malorum  show  no  oxidising  power  at  all ;  but  apples  attacked  by 
Glomerella  ruformaculans  show  increased  oxidising  powers.  In  pure 
cultures,  the  latter  fungus  produces  oxydases  in  certain  media. 

W.  D.  H. 

Action  of  Flowers  of  Sulphur  on  Vegetation.  E.  Boullanger 
{Compt.rend.,  1912,  154,  369 — 370). — The  addition  of  small  quantities 
of   flowers  of   sulphur  to  soil  improves  the  yield  of  plants  such  as 
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carrots,  haricots,  potatoes,  etc.  As  this  improvement  is  much  more 
marked  with  ordinary  soil  than  in  the  case  of  sterilised  material,  it 
would  seem  that  sulphur  acts  indirectly  by  modifying  the  development 
or  activity  of  the  bacterial  flora.  W.  O.  W. 

The  Fertilising  Action  of  Sulphur.  A.  Deholon  {Compt.  rend., 
1912,  154,  5i;4 — 526.  Compare  Boullanger,  preceding  abstract). 
— The  amount  of  nitrogen  and  its  state  of  combination  in  crude 
ammonium  silt  residues  from  gas  works  is  insufficient  to  explain  the 
beneficial  effects  of  this  material  in  agriculture.  Its  efficiency  as  a 
manure  is  attributed  to  the  presence  of  free  sulphur.  Flowers  of 
sulphur  in  the  soil  becomes  partly  oxidised  to  sulphuric  acid. 

W.  O.  W. 

Comparative  Influence  of  Water  and  of  Crude  Spirit  on  the 
Composition  of  [Beetroot]  Pulp  in  Sugar  Works  and  Distil- 
leries. Louis  Ammann  {Compt.  re.nd.,  1912, 154,  366—369). — Re.sults 
of  analyses  are  given  showing  that  beetroot  pulp  from  sugar  manu- 
factories, which  has  undergone  extraction  with  water,  contains  less 
protein,  nitrogen,  and  phosphorus  than  distillery  pulp  which  has  been 
extracted  by  hot  dilute  alcohol.  These  observations  explain  the 
superiority  of  distillery  pulp  as  a  food  for  cattle.  W.  O.  W. 


Analytical  Chemistry. 


The  Use  of  Rods  of  Magnesia  Instead  of  Platinum  Wire  in 
Analytical  Work.  Edgar  Wedekind  {Ber.,  1912,  45,  382—384).— 
Owing  to  the  high  cost  of  platinum,  the  author  recommends  the  use  of 
rods  made  of  the  same  material  as  that  used  for  the  upright  supports 
in  incandescent  burners  for  qualitative  testing.  The  rods  are  about 
1  mm.  thick  and  15  cm.  long,  and  after  each  test  it  is  necessary  to 
break  off  the  end  which  has  been  used.  They  cost  about  half  a  farthing 
each.  T.  S.  P. 

Application  of  Ultrafiltration  to  Analytical  Chemistry. 
RiCHABD  ZsiGMONDY,  Ebnst  Wilke-Dorfurt,  and  A.  VON  Galecki 
{Ber.,  1912,  45,  579 — 582). — Collodion  fi.lm8  have  been  used  for  some 
time  as  filters  for  colloidal  solutions,  and  the  authors  suggest  thoir  use 
in  ordinary  analytical  chemistry.  The  perforated  bottom  of  a 
porcelain  funnel  is  covered  with  a  wetted,  ash-free  filter  paper,  and  the 
collodion  film  placed  on  this,  being  pressed  gently  against  the  walls  of 
the  funnel  whilst  the  filter-pump  is  in  action.  Filtration  can  then  be 
carried  out  as  in  ordinary  cases. 

The  collodion  film  is  best  made  by  pouring  dilute  collodion  (200  c.c. 
of  6%  collodion,  200  c.c.  of  ether,  and  500  c.c.  of  absolute  alcohol)  on  to 
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a  glass  plate,  taking  care  that  no  air  bubbles  are  formed.  When 
most  of  the  ether  has  evaporated  and  the  collodion  is  no  longer  sticky, 
the  plate  is  immersed  in  water ;  after  five  to  ten  minutes  the  collodion 
film  is  easily  detached  from  the  plate. 

Such  filters  possess  the  advantage  that  the  ultramicrons  of  many 
colloidal  solutions,  as,  for  example,  those  of  gold,  ferric  hydroxide, 
stannic  acid,  are  retained,  so  that  such  solutions  can  be  directly  filtered 
for  analysis  without  previous  precipitation.  They  are  readily  adapted 
for  use  in  the  methods  of  micro-analysis. 

Satisfactory  results  were  obtained  in  the  estimation  of  gold  and  of 
ferric  hydroxide  in  their  colloidal  solutions,  of  silver  as  chloride,  and  of 
barium  as  sulphate.  It  was  found  necessary  to  wait  twenty-four  hours 
before  collecting  the  precipitate  of  barium  sulphate  in  order  to  allow 
for  complete  precipitation  from  the  supersaturated  solution.  The  fact 
that  this  is  necessary  with  collodion  filters  indicates  that  the  usual 
precautions  observed  in  the  estimation  of  barium  as  sulphate  are  not 
alone  due  to  allowing  time  for  the  particles  of  the  precipitate  to  grow 
to  such  a  size  that  they  will  not  pass  through  the  filter  paper. 

T.  S.  P. 

Use  of  a  Mixture  of  Nitric  Acid  and  Hydrogen  Peroxide  in 
Analytical  Investigations.  Paul  Jannasch  {Ber.,  1912,  45, 
605 — 607). — In  forensic  analyses,  after  the  (supposed)  destruction  of  the 
organic  matter  by  means  of  potassium  chlorate  and  hydrochloric  acid, 
the  passage  of  hydrogen  sulphide  to  precipitate  the  metals  of  the 
second  group  gives  rise  to  a  copious  precipitate  of  a  yellow  to  dark 
brown  colour,  which  is  mainly  organic  in  nature.  The  ordinary 
methods  for  finally  destroying  this  organic  matter  are  very  tedious,  and 
the  author  finds  that  the  best  method  is  as  follows  :  the  hydrogen 
sulphide  precipitate  is  evaporated  on  the  water-bath  first  with  fuming 
nitric  acid,  and  then  once,  or  at  most  twice,  more  with  a  mixture  of 
65%  nitric  acid  and  15 — 20%  hydrogen  peroxide.  The  residual  oil 
thus  obtained  is,  at  the  most,  of  wine-yellow  colour. 

Ammonium  salts  are  best  destroyed  during  the  course  of  analysis  as 
follows :  ammonium  chloride  by  evaporation  with  65%  nitric  acid ; 
ammonium  nitrate  by  evaporation  with  concentrated  hydrochloric  acid ; 
ammonium  sulphate  by  repeated  evaporation  with  concentrated  hydro- 
chloric and  nitric  acids,  or  with  the  above-mentioned  mixture  of  nitric 
acid  and  hydrogen  peroxide ;  ammonium  phosphate  by  repeated 
evaporation  with  concentrated  nitric  acid  and  liquid  bromine.  In  the 
estimation  of  magnesium  in  silicate  analyses,  after  precipitation  of  the 
calcium  as  oxalate,  the  ammonium  salts  are  best  expelled  by  evaporation 
of  the  residue  twice  with  65%  nitric  acid.  Any  remaining  traces  can 
then  be  expelled  by  ignition.  This  method  is  more  accurate  and 
quicker  than  the  usual  one.  T.  S.  P. 

A  Combined  Extraction  and  Distillation  Apparatus.  Fritz 
Taurke  {Chem.  Zeit.,  1912,  36,  214).— A  three-way  tap  is  placed  on 
the  siphon  tube  of  an  ordinary  Soxhlet  apparatus ;  in  one  position  of 
the  tap  the  apparatus  acts  in  the  usual  way,  and  at  the  end  of  the 
extraction  the  tap  may  be  turned  so  that  the  solvent  is  run  off  through 
a  side-tube  and  collected  in  a  separate  vessel.  W.  P.  S. 
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Application  of  the  Electrometer  to  the  Study  of  Chemical 
Reactions  in  Electrolytes.  Marcel  Boll  {Compt.  rend.,  1912, 
154,349 — 351). — A  Curie-Moulin  electrometer  has  been  used  in  the 
differential  method  for  the  quantitative  study  of  reactions  in  which 
the  amount  of  material  under^'oing  change  is  too  small  to  admit  of 
the  ordinary  analytical  methods  being  employed.  The  electrometer  is 
specially  useful  for  the  investigation  of  photochemical  reactions. 

W.  O.  W. 

Fluorescein  as  an  Indicator  of  Bromine.  A.  La  bat  (Bull. 
Soc.  chim.,  1912,  [iv],  11,  143 — 146). — In  reply  to  Baubigny  (this 
vol.,  ii,  200),  the  author  explains  why  his  modification  of  this  test  was 
introduced.  T.  A.  H. 

Detection  of  Fluorine.  A.  Sartori  (Chem.  Zeit.,  1912,  36, 
229 — 230). — The  author  finds  that  the  test  described  by  Kupp  (this 
vol.,  ii,  88)  is  less  sensitive  than  the  usual  etching  test  which  will 
detect  01  mg.  of  fluorine,  whilst  Rupp's  test  fails  when  the  quantity 
of  fluorine  present  is  less  than  0'5  mg.  The  method  proposed  by 
Kickton  and  Behncke  (Abstr.,  1910,  ii,  889)  was  found  to  be  capable 
of  detecting  0'3  mg.  of  fluorine  in  200  c.c.  of  raspberry  juice. 

W.  P.  S. 

The  Estimation  of  Sulphur  and  of  Halogens  in  Small 
Quantities  of  Organic  Substances,  Julius  Donau  {Monatah., 
1912,  33,  169— 176).— The  method  already  described  (Emich  and 
Donau,  Abstr.,  1910,  ii,  152)  has  been  improved,  and  the  author's 
new  method  of  filtration  (Donau,  Abstr.,  1911,  ii,  199)  introduced. 
The  process  is  similar  to  that  of  Carius,  but  applied  on  a  very  .small 
scale.  The  advantages  are  that  only  a  few  milligrams  of  substance 
are  required,  whilst  the  cost  and  danger  are  reduced  to  a  minimum. 
The  paper  is  illustrated  with  diagrams  and  tables  of  r^ults  actually 
obtained.  D.  F.  T. 

Rapid  Volumetric  Method  for  the  Estimation  of  Free 
Sulphur.  C.  Davis  and  J.  T^ouis  Foucar  (/.  Soc.  Chem.  Ind.,  1912, 
31,  10«). — For  the  estimation  of  free  sulphur  in  spent  oxide  and  in 
other  materials  containing  substances  other  than  sulphur  soluble  in 
carbon  disulphide,  the  following  method  is  proposed  :  it  consists  in  the 
conversion  of  the  sulphur  into  sodium  thiocyanate  by  digestion  with 
alcoholic  sodium  cyanide  solution,  the  thiocyanate  being  then  titrated 
in  the  usual  way.  The  procedure  is  as  follows  :  One  gram  of  the 
finely  powdered  sample  is  dried  in  a  water-oven  tor  one  hour,  then 
transferred  to  a  250  c.c.  flask,  1  "5  grams  of  sodium  cyanide  and  50  c.c. 
of  alcohol  are  added,  and  the  mixture  is  boiled  under  a  reflux 
apparatus  for  two  hours.  The  alcohol  is  now  evaporated,  the  residue 
is  treated  with  100  c.c.  of  hot  water,  and  the  solution,  when  cold, 
diluted  to  a  volume  of  250  c.c.  To  25  c.c.  of  this  solution  are  added 
75  c.c.  of  water  and  5  c.c.  of  a  saturated  iron  alum  solution;  the 
mixture  is  heated  to  95°,  filtered,  and  the  filter  and  insoluble  portion 
are  washed  until  free  from   thiocyanate.     After  cooling,  the  filtrate 
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is  acidified  with  5  c.c.  of  nitric  acid,  and  titrated  with  iVY20-8ilver 
nitrate  solution.  Should  the  sample  contain  thiocyanate  (as  is  most 
likely  in  the  case  of  spent  oxide),  this  should  be  titrated  separately  in 
another  portion  of  the  hample,  and  an  allowance  made  for  its 
quantity.  W.  P.  S. 

Modification  of  the  Modified  Winkler  Method  for  the 
Estimation  of  Sulphates  in  Water.  Howard  W.  Brubaker 
(J.  Amer.  Chem.  Soc,  1912,  34,  284—285). — In  order  to  obviate  the 
trouble  involved  in  neutralising  the  hydrochloric  acid  with  sodium 
hydroxide,  which  is  necessitated  by  the  modified  Winkler  method  for 
the  estimation  of  sulphates  in  water,  the  addition  of  sodium  acetate  is 
recommended.     The  modified  process  is  as  follows  : 

To  150  c.c.  of  the  sample  are  added  10  drops  of  concentrated 
hydrochloric  acid  and  0*1 — 02  gram  of  pure  barium  chromate.  The 
liquid  is  heated  until  it  boils,  is  then  cooled,  and  5  grams  of 
sodium  acetate  added.  After  filtering,  100  c.c.  of  the  filtrate  are 
placed  in  a  colorimeter  cylinder  and  rendered  alkaline  with  sodium 
hydroxide.  The  standard  for  comparison  should  be  made  slightly 
stronger  than  this  solution,  and  should  be  diluted  to  100  c.c.  after 
making  it  alkaline  with  sodium  hydroxide.  A  blank  determination 
must  be  made,  using  distilled  water,  in  order  to  ascertain  the 
correction  to  be  applied  for  the  solubility  of  the  barium  chromate 
under  the  conditions  of  the  experiment.  The  method  gives  accurate 
results.  E.  G. 

An  Apparatus  for  the  Rapid,  Quantitative  Removal  of 
Nitrogen  from  a  Gaseous  Mixture  by  means  of  Electric 
Sparks.  Ferdinand  Henkich  and  W.  Eichhorn  {Zeitsch.  angew. 
Chem.,  1912,  25,  468 — 470). — The  apparatus  consists  of  an  inverted, 
pear-shaped  bulb  of  about  200  c.c.  capacity.  The  electrodes  are 
introduced  through  the  neck  at  the  bottom  of  the  bulb  and  reach  well 
up  into  the  narrow  part,  being  kept  in  position  by  a  rubber  stopper  ; 
they  consist  of  platinum  wire,  0  35  mm.  in  diameter,  fused  into  a 
short  tube  of  fusible  glass,  which  is  then  fused  on  to  ordinary  glass 
tubing.  The  neck  of  the  bulb  is  also  connected  with  an  adjustable 
reservoir  containing  sodium  hydroxide.  The  narrow  part  of  the  pear 
opens  into  a  capillary  tube  connecting  with  (1)  the  reservoir  of  gas  to 
be  analysed,  and  (2)  a  reservoir  of  sodium  hydroxide  solution  at  a 
higher  level  than  the  bulb ;  connexions  with  the  gas  or  sodium 
hydroxide  can  be  made  by  means  of  appropriate  stopcocks.  After 
the  gas  from  which  the  nitrogen  is  to  be  removed  has  been  introduced 
into  the  bulb,  sparks  are  passed  and  connexion  made  from  time  to 
time  with  the  head  of  sodium  hydroxide  solution,  which  is  thus  caused 
to  flow  down  over  the  inside  of  the  bulb  and  brings  about  rapid 
absorption  of  the  oxides  of  nitrogen.  At  the  same  time  a  blast  of 
cold  air  is  caused  to  impinge  continuously  on  the  external  part  of  the 
bulb  in  the  neighbourhood  of  the  electrodes,  and  thus  prevent  too 
great  a  rise  in  temperature. 

With  the  above  apparatus  the  removal  of  nitrogen  takes  place  from 
two  to  three  times  as  fast  as  in  the  apparatus  described  by  Travers, 
and  the  sparking  can  be  carried  on  continuously.  T.  S.  P. 
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The  Phenolsulphonic  Acid  Method  of  Estimating  Nitrates 
in  Sewage  EflBuents.  Harry  Silvester  {J.  Soc.  Chem.  Ind.,  1912, 
31,  95). — This  method  is  liable  to  yield  uu trustworthy  results  when 
applied  to  sewage  effluents  contaiuing  waste  gas  liquor,  the  thio- 
cyanate  which  may  be  present  reacting  with  the  nitric  acid  with  the 
formation  of  hydrocyanic  acid  and  nitric  oxide ;  the  sulphur  is  also 
oxidised  to  sulphate.  The  zinc-copper  couple  method  yields  the  most 
uniformly  trustworthy  results,  and  the  diphenylamine  reaction  may  be 
employed  for  ascertaining  approximately  the  quantity  of  nitrate  in  a 
sample  of  water  or  sewage  effluent.  W.  P.  S. 

Lorenz's  Method  for  the  Estimation  of  Phosphoric  Acid. 
Hugo  Neubauer  and  F.  Luuker  {Zeitsch.  anal.  Chem.,  1912,  51, 
161  — 175).— A  recapitulation  of  Lorenz's  method  of  estimating 
phosphoric  acid  (direct  weighing  of  the  yellow  precipitate:  Abstr., 
1901,  ii,  278)  and  a  slight  modification  thereof. 

The  yeUow  molybdic  precipitate  is  collected  in  a  Neubauer  crucible 
and  then  washed  free  from  ammonium  nitrate  by  means  of  pure  acetone, 
which  can  eas^ily  be  recovered  by  placing  it  over  dry  potassium  carbonate 
and  subsequent  di.stillation. 

The  crucible  and  contents  are  then  dried  at  the  ordinary  tempera- 
ture under  reduced  pressure  (150  mm.)  for  half  an  hour.  If  it  cannot 
be  weighed  immediately,  it  may  be  kept  meanwhile  in  a  desiccator  over 
dilute  sulphuric  acid  (equal  vols,  of  acid  and  water).  The  compound, 
if  the  directions  have  been  scrupulously  followed,  contains  exactly 
3'295%  of  phosphoric  oxide.  L.  de  K. 

Method  of  Ashing  Poods  and  Other  Organic  Substances  for 
the  Estimation  of  their  Phosphorus  Content.  Am.  Vozakik 
(Zeitsch.  physiol.  Chem.,  1912,  76,  426 — 432). — Phosphorus  in  foods  is 
to  some  extent  present  in  the  form  of  phosphatides,  which  are  more  or 
less  volatile  below  100°.  The  following  method  of  ashing  is  proposed  : 
1  to  3  grams  of  the  finely-ground  substance  are  carefully  mixed  with 
0*2  gram  of  magnesia  in  a  platinum  crucible,  and  carbonised,  the 
crucible  being  supported  obliquely  with  the  lid  off  until  the  flame  goes 
out.  The  lid  is  then  replaced,  and  the  crucible  strongly  heated  until 
completely  ashed,  which  occupies  from  one-half  to  three  hours  accord- 
ing to  the  substance.  The  phosphoric  acid  is  then  estimated  in  the 
usual  manner.  The  results  obtained  are  considerably  higher  than  by 
direct  ashing.  E.  F.  A. 

Titrimetric  Estimation  of  Phosphorus  in  Poods  and  Other 
Organic  Substances  by  the  Uranium  Method,  and  the  Errors 
of  the  Process.  Am.  Vozarik  {Zeitsch.  physiol.  CJvem.,  1912,  76, 
433 — 456). — The  titrimetric  estimation  of  phosphoric  acid  in  prepara- 
tions derived  from  organic  substances  is  subject  to  errors  caused  by 
free  and  partly  neutralised  mineral  acids,  by  acetic  acid,  by  several 
dissolved  salts,  in  particular,  alkali  and  alkaline-earth  phosphates  and 
aluminium  ferric  phosphate. 

The  solution  which  is  to  be  titrated  must  not  contain  any  phosphate 
showing  an  acid  reaction  with  phenolphthalein.  The  harujful  influence 
of  free  acetic  acid  begins  at  a  concentration  of  0*36%  when  a  cochineal 
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tincture  is  used  as  indicator,  or  0*6%  when  potassium  ferrocyanide  is 
used.  The  interference  by  sodium,  ammonium,  and  magnesium  acetates 
respectively  is  noticed  at  concentrations  of  4%,  2%,  and  075%. 

Acids  act  in  the  opposite  sense  on  the  end-points  given  by  the  cochineal 
and  potassium  ferrocyanide  indicators.  The  divergence  found  wlien 
both  indicators  are  used  together  may  be  used  to  give  some  idea  of  the 
magnitude  of  the  experimental  error. 

When  a  considerable  proportion  of  other  mineral  salts  are  present, 
their  influence  on  the  reaction  has  to  be  determined  and  allowed  for. 

E.  F.  A. 

Hydrogen  Apparatus  for  Marsh's  Test.  F.  Jadin  and 
A.  AsTRUC  {J.  Pharm.  Chim.,  1912,  [vii],  5,  233 — 235). — The  apparatus 
is  essentially  a  Drechsel  bottle  of  75  to  80  c.c.  capacity  having  sealed 
into  the  stopper  carrying  the  two  side-arms  (inlet  and  outlet  tubes)  a 
stoppered  funnel,  A,  the  stem  of  which  reaches  almost  to  the  bottom 
of  the  bottle.  The  stem  of  the  funnel  and  the  inner  end  of  the  inlet 
tube  are  bent  on  themselves  slightly  inside  the  bottle.  In  using  the 
apparatus,  zinc  is  placed  in  the  bottle,  and  boiled  distilled  water  is 
poured  in  through  A  until  it  fills  the  bottle  and  flows  through  the  side- 
arms.  Any  bubbles  of  air  that  remain  in  the  tubes  are  displaced  by 
shaking  the  bottle.  The  outlet  tube  is  then  closed  by  a  piece  of  rubber 
tubing  and  a  spring  clip,  and  dilute  sulphuric  acid  containing  platinic 
chloride  is  added  through  A.  The  gas  generated  drives  the  excess  of 
water  out  through  the  other  side-arm,  and  when  the  liquid  is  reduced 
to  a  suitable  bulk  the  second  side-arm  is  closed  and  the  bottle  is  ready 
for  attachment  to  the  rest  of  the  Marsh  apparatus.  The  arsenical 
liquid  can  be  introduced  through  A  after  the  apparatus  has  been  at 
work  fifteen  minutes.  T.  A.  H. 

The  Loss  of  Carbon  During  Solution  of  Steel  in  Potassium 
Cupric  Chloride.  Helen  Isham  {J.  hid.  Eng.  Chem.,  1911,  3, 
577 — 579). — A  continuation  of  previous  work  by  the  author,  also 
of  Moore  and  Bain  (Abstr.,  1908,  ii,  898,  899),  on  the  estimation 
of  carbon  in  steels  by  direct  combustion  and  by  solution  in  potassium 
cupric  chloride.  The  lower  results  obtained  by  the  latter  method  are 
now  considered  to  be  due  to  experimental  et  rors,  and  not  to  the  loss  of 
carbon  from  the  steel  in  the  form  of  gaseous  hydrocarbons  previously 
identified  during  the  process,  which  are  now  found  to  be  present  as 
impurities  in  the  potassium  cupric  chloride  solutions. 

A  sketch  of  the  apparatus,  with  a  detailed  account  of  the  procedure 
now  adopted,  is  described,  whilst  the  author  also  states  that  the 
estimation  of  sulphur  in  steel  by  direct  combustion  to  sulphur 
di-  and  tri-oxides  has  not  been  satisfactorily  achieved. 

F.  M.  G.  M. 

A  Simple  Method  for  Determining  the  Carbon  Dioxide 
Content  of  the  Alveolar  Air  by  means  of  Baryta  Yandell 
Henderson  and  Donald  G.  Russell  [Amer.  J.  Physiol.^  1912,  29, 
436 — 441). — A  modification  of  Haldane's  apparatus,  in  which  the 
alveolar  air  is  received  dii-ectly  into  baryta  water.  The  results  obtained 
are  very  accurate.  W.  D.  H. 
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The  U.-V  Filter-lamp  as  a  Valuable  Aid  in  Determining 
the  Purity  of  Chemical  Products.  Ottomar  Wolff  (Chem. 
Ztit.,  1912,  22.  197 — 198). — When  commercial  potassium  carbonate 
is  exposed  to  ultraviolet  light,  certain  particles  are  seen  to  fluoresce 
with  a  bright  red  light,  a  few  with  a  light  blue  light,  whilst  the 
remainder  are  indifferent  The  red  fluorescence  has  been  shown  to 
be  due  to  the  presence  of  potassium  sulphide.  It  is  noteworthy 
that  this  impurity  collects  in  particular  portions  of  the  potassium 
carbonate.  Pure  potassium  carbonate  shows  no  fluorescence,  but 
all  specimens  exhibit  a  more  or  less  permanent  greenish-white 
phosphorescence  after  illumination  with  ultra-violet  light.        H.  W. 

Estimation  of  [Calcined]  Magnesia  in  Magnesium  Car- 
bonate and  in  Mixtures  of  Asbestos.  V.  Fortini  (Chevi. 
Zeit.,  191 -^  36,  270— 271).— The  process  is  based  on  the  fact  that 
normal  magnesium  carbonate  does  not  cause  a  rise  in  temperature 
when  dissolved  in  hydrochloric  acid,  whereas  with  the  oxide  consider- 
able heat  is  developed.  Exactly  25  c.c.  of  dilute  hydrochloric  acid 
(1:1)  are  introduced  in  a  Tortelli  thermoleometer,  and,  after  noticing 
the  temperature,  1  gram  of  the  sample  is  added.  With  constant 
shaking  the  maximum  rise  in  the  temperature  is  recorded,  and  by 
referring  to  an  empirical  table,  the  amount  of  magnesium  oxide  is 
found.  L.  DE  K. 

Detection  of  Small  Quantities  of  Zinc  in  Wine.  A.  Steaub 
(Zeitsch.  Nahr.  Genusam.,  1912,  23,  140). — The  following  method  is 
described  for  the  detection  of  the  small  quantities  of  zinc  which  may 
be  introduced  into  a  wine  by  the  use  of  zinc  salts  and  potassium  ferro- 
cyanide  as  clarifying  agents  :  Two  hundred  c.c.  of  the  wine  are  boiled 
for  some  length  of  time  with  the  addition  of  sodium  carbouate,  the 
precipitate  formed  is  collected  on  a  filter,  washed  with  hot  water,  and 
then  dissolved  in  a  small  quantity  of  hydrochloric  acid.  The  solution  is 
oxidised  with  potassium  chlorate,  iron  and  aluminium  hydroxides  and 
calcium  phosphate  are  precipitated  by  addiug  sodium  acetate  and 
boiling  the  mixture,  and,  after  filtration,  the  solution  is  tested  with 
hydrogen  sulphide.  W.  P.  S. 

A  Reaction  for  Mercury  Salts.  J.  A.  Siemssen  (Chem.  Zeit., 
1912,  36,  214). — When  mixed  with  ethylenediamine,  mercuric  chloride 
solution  yields  a  white,  amorphous  salt,  which  is  soluble  in  acids, 
in  alkali  solutions,  in  an  excess  of  ethylenediamine,  and  in  potassium 
iodide  solution.  The  salt  is  precipitated  from  dilute  nitric  or  hydro- 
chloric acid  solutions,  but  not  from  dilute  sulphuric  acid.  It  differs 
from  the  uranium  salt  described  previously  by  the  author  (AbsLr., 
1911,  ii,  230,  773),  in  that  it  is  soluble  in  an  excess  of  the  reagent 
and  in  the  solvents  mentioned.  W.  P.  S. 

The  Quantitative  Separation  of  Copper  from  Arsenic, 
Aluminium,  Zmc,  Tungsten,  and  Tin  in  Sodium  Hydroxide 
Solutions  containing  Sucrose  by  means  of  Hydrogen  Per- 
oxide. Paul  JAN^ASCH  and  Oskak  Eoutala  {Ber.,  1912,  45, 
598 — 604). — When  hydrogen  peroxide  is  added  to  a  solution  of  copper 
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sulphate  containing  sucrose  and  sodium  hydroxide,  the  sucrose  being 
present  in  such  quantity  that  the  alkali  produces  no  precipitate,  an 
emerald-green  solution  is  formed  ;  on  gentle  warming,  the  copper  is 
deposited  quantitatively  as  cuprous  oxide.  This  reaction  may  be  used 
for  the  estimation  of  copper,  and  for  its  separation  from  other  metals. 
The  collected  cuprous  oxide  is  ignited  to  cupric  oxide  in  either  a 
platinum  or  quartz  crucible. 

In  the  separation  of  copper  and  arsenic,  after  the  cuprous  oxide  has 
been  collected,  the  filtrate  is  evaporated  to  small  bulk  with  excess  of 
concentrated  nitric  acid ;  the  resulting  clear,  light  yellow  solution  is 
made  alkaline  with  ammonia,  and  the  arsenic  precipitated  with 
magnesium  chloride  and  weighed  as  magnesium  pyroarsenate.  A 
double  precipitation  is  necessary  for  accurate  results. 

In  the  separation  of  copper  from  aluminium,  a  special  method  is 
necessary  to  destroy  all  the  organic  matter  in  the  filtrate  from  the 
cuprous  oxide.  After  evaporation  to  dryness  in  a  platinum  dish  with 
concentrated  nitric  acid,  the  residue  is  taken  down  several  times  with 
a  mixture  of  65%  nitric  acid  and  15%  hydrogen  peroxide,  and  finally 
fused  over  the  bunsen  flame.  The  cold  mass  is  then  dissolved  in  hot 
water,  the  solution  acidified  with  nitric  acid,  and  the  aluminium 
precipitated  as  hydroxide  in  the  usual  way. 

The  separation  of  copper  from  zinc  and  from  tin  is  similar  to  that 
described  for  copper  and  aluminium  as  far  as  the  destruction  of  the 
organic  matter  in  the  filtrate  from  the  cuprous  oxide  is  concerned. 
The  zinc  is  precipitated  as  basic  carbonate  and  weighed  as  oxide;  the 
tin  is  weighed  as  dioxide. 

The.  following  quantities  were  found  to  give  good  results  in  the 
above  separations.  In  each  case  from  0"28  to  0*40  gram  of  copper 
sulphate  pentahydrate  was  contained  in  the  mixture,  and  the  hydrogen 
peroxide  used  for  precipitation  was  7%. 

Sodium  hydr-  Hydrogen 


0'187 — 0*229  gram  of  arsenious  oxide  .. 
0  '29  — 0  "62        , ,         potassium  alum  . . 

0-23  —0-36        ,,         zinc  sulphate 

0-36  —0-40        ,,         tin    


Sucrose, 

oxide, 

Water, 

peroxide, 

grams. 

grams. 

CO. 

c.c. 

5 

5 

100 

10  +  5 

2-5 

6 

80 

15  +  5 

2-5—5 

3—6 

80 

20  +  10 

2-5 

3—6 

80 

20  +  10 

The  filtration  of  the  cuprous  oxide  must  proceed  without  a  break, 
otherwise  traces  of  copper  are  liable  to  go  into  solution,  owing  to 
oxidation. 

The  method  can  also  be  used  for  the  separation  of  copper  from 
tiingstic  acid,  molybdic  acid,  vanadic  acid,  phosphoric  acid,  etc. 
Details  will  be  given  later.  T.  S.  P. 

Researches  on  Very  Small  Quantities  of  Matter  by  the  Direct 
Electrometric  Method.  Albert  Grumbach  (Compt.  rsnd.,  1912, 
154,  645 — 646.  Compare  Boll,  this  vol.,  ii,  384). — A  vessel  contain- 
ing sulphuric  acid  is  connected  with  one  containing  sulphuric  acid  to 
which  a  small  amount  of  potassium  dichromate  has  been  added.  Two 
platinum  electrodes  connect  the  vessels  with  a  capillary  electrometer, 
employed  either  as  a  zero  instrument  or  with  a  condenser  in  series 
for  compensation. 

VOL.  cii,  ii.  26 
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By  operating  in  the  manner  described  in  a  previous  communication, 
it  has  been  found  possible  to  detect  chromium  trioxide  in  a  concentra- 
tion of  0*45  X  10"8.  The  observed  E.M.F.  is  sensitive  to  convection 
currents,  and  has  a  maximum  value  when  the  electrodes  are  in  the 
centre  of  the  vessels.  W.  O.  W. 

Oxidation  of  Chromic  Salts  by  means  of  Silver  Oxide.  I. 
D.  Meneghini  {Gazzetta,  1^V2,  ^2,  i,  134 — 138). — Chromic  salts  are 
oxidised  to  chromates  by  silver  oxide,  which  is  reduced  to  the  black 
suboxide,  Ag^O.  This  reaction  can  be  used  for  the  detection  and 
estimation  of  chromium.  In  the  scheme  of  qualitative  analysis  the 
hydroxides  of  the  third  group  are  dissolved  in  nitric  acid,  the  solution 
is  treated  with  silver  nitrate,  and  rendered  slightly  alkaline  with 
alkali  hydroxide.  A  black  precipitate  of  silver  suboxide  is  produced, 
and  the  supernatant  liquid  is  yellow.  Quantitatively,  silver  nitrate 
and  alkali  hydroxide  are  added  to  the  chromium  solution,  and  after 
filtration  the  chromate  is  determined  iodometrically.  The  presence  of 
iron  salts  does  not  affect  the  reaction.  R.  V.  S. 

New  Method  for  the  Separation  of  Thorium.  T.  0.  Smith 
and  Charles  James  (/.  Amer.  Chem.  Soc.,  1912,  34,  281 — 284;  Chem. 
News,  1912,  105,  109). — When  sebacic  acid  is  added  to  a  neutral 
solution  of  a  thorium  salt,  thorium  sebacate  is  produced  quantitatively 
as  a  voluminous,  granular  precipitate.  It  is  shown  that  this  reaction 
can  be  employed  for  the  estimation  of  thorium  in  presence  of  cerium, 
lanthanum,  praseodymium,  neodymium,  samarium,  and  gadolinium. 
It  would  also  be  of  value  for  the  separation  and  purification  of 
thorium.  Sebacic  acid  dissolves  in  water  to  the  extent  of  1  part  per 
litre  at  17°,  40  parts  per  litre  at  65°,  and  is  fairly  soluble  at  100°. 

When  pyrotartaric  acid  is  added  to  a  cold  neutral  solution  of  a 
thorium  salt,  a  precipitate  is  not  formed,  but  on  boiling  the  solution 
thorium  pyrotartrate  is  quantitatively  precipitated.  It  therefore 
seems  that  pyrotartaric  acid  could  also  be  used  for  estimating 
thorium. 

Thorium  is  also  precipitated,  but  not  quantitatively,  by  phenoxy- 
acetic,  malic,  anisic,  aspartic,  and  oxanilic  acids.  E.  G. 

The  Estimation  of  Vanadium  in  Vanadium  and  Chrome- 
vanadium  Steels.  John  R.  Cain  (/.  Lid.  Eng.  Chem.,  1911,  3, 
476 — 481). — A  comprehensive  account  of  experiments  undertaken  by 
the  Bureau  of  Standards  in  conjunction  with  eleven  other  chemists  to 
clear  up  the  difficulty  of  accurately  estimating  vanadium  in  steel.  The 
following  classes  of  methods  were  investigated  :  {A)  methods  similar  to 
that  described  by  Campagne  (Abstr.,  1903,  ii,  761);  {B)  methods  depend- 
ing on  the  reduction  of  quinquevalent  vanadium  to  the  quadrivalent 
condition  ;  (C)  methods  by  which  the  vanadium  is  separated  from  iron 
and  chromium,  etc.,  by  pouring  a  nitric  acid  solution  of  the  metals 
into  boiling  sodium  hydroxide,  when  the  vanadium  goes  into  the 
filtiate  and  is  precipitated  by  means  of  mercurous  or  lead  salts,  the 
final  estimation  being  either  gravimetric  or  volumetric.  The  possible 
errors  incident  to  each  of  these  are  fully  discussed,  and  the  following 
procedure  described  as  appearing  most  satisfactory. 
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The  steel  (2  to  4  grams)  is  dissolved  in  40 — 60  c.c.  of  10%  (by 
volume)  sulphuric  acid  in  a  covered  300  c.c.  flask,  the  insoluble  matter 
separated,  washed,  ignited,  fused  with  potassium  hydrogen  sulphate, 
and  the  aqueous  solution  of  the  fusion  added  to  the  previously  obtained 
liquid.  The  solution  is  nearly  neutralised  with  saturated  sodium 
carbonate,  and  then  treated  with  finely  powdered  cadmium  carbonate 
at  intervals  of  four  to  five  minutes ;  boiling  vigorously  between  each 
addition,  and  keeping  the  flask  carefully  covered,  a  gram  or  two  of 
carbonate  should  remain  undissolved  at  the  end  of  the  operation,  which 
lasts  fifteen  to  twenty  minutes,  or  even  less  with  vanadium  steels 
containing  little  or  no  chromium. 

The  precipitate  is  rapidly  collected,  washed  with  hot  water, 
redissolved  in  boiling  10%  sulphuric  acid,  and  refiltered  into  the  flask ; 
the  solution  cooled,  and  treated  with  ammonium  hydroxide  until  only 
sufficient  acid  is  left  to  prevent  the  precipitation  of  iron  by  hydrolysis 
when  the  liquid  is  boiled  during  the  introduction  of  a  rapid  stream  of 
hydrogen  sulphide.  The  precipitate  is  separated,  washed,  the  filtrate 
concentrated  to  about  60 — 70  c.c,  and  electrolysed  with  a  current  of 
5  to  6  amperes  at  6  to  7  volts,  as  described  by  Smith  {Ehctroanalysis, 
4  ed.).  When  the  solution  no  longer  answers  to  tests  for  iron  or 
chromium,  it  is  removed  from  the  apparatus  and  the  mercury  washed 
several  times  while  the  current  is  still  passing ;  2  or  3  c.c.  of 
sulphuric  acid  (1:1  by  volume)  are  added,  the  temperature  raised  to 
70 — 80°,  followed  by  the  addition  of  .potassium  permanganate  until 
there  is  a  strong  pink  colour.  Sulphur  dioxide  is  first  passed  into  the 
boiling  liquid,  and  then  carbon  dioxide  until  the  excess  of  sulphur 
dioxide  is  removed,  the  solution  filtered,  and  the  filtrate  titrated  at 
70 — 80°  with  iV/10-potassium  permanganate. 

For  extreme  accuracy,  repetition  of  the  final  reduction  and  titration 
is  recommended,  whilst  the  electrolysis  can  be  rapidly  carried  out  in  a 
separating  funnel  with  a  tube  inwardly  projecting  from  the  stem 
containing  mercury,  a  fused-in  platinum  wire,  and  a  rotatiog  anode. 
The  disturbing  influence  of  other  metals,  if  present,  is  discussed,  and 
modifications  of  the  method  suggested  to  overcome  the  difficulties. 

F.  M.  G.  M. 

Estimation  of  Vanadium  in  Steel  and  Iron.  B.  O.  Orites 
(/.  Ind.  Eng.  Chem.,  1911,  3,  574 — 577). — Thet  author  describes  a 
method  based  on  the  work  of  J.  Kent  Smith  for  estimating  vanadium 
in  steel  and  iron  which  gives  satisfactory  results  when  the  vanadium 
content  is  below  0*3%.  An  improved  process  on  similar  lines  was 
subsequently  published  by  Blair  (Abstr.,  1908,  ii,  900)  and  another  by 
C.  M.  Johnson  {Chemical  Analysis  of  Special  Steels,  etc.),  by  modifying 
which,  results  usually  about  5%  too  low  are  obtained ;  but  by 
simultaneously  running  two  blanks  on  a  .steel  of  similar  constitution 
to  the  sample,  but  in  one  case  free  from  vanadium,  and  in  the  other 
containing  a  known  amount  of  a  standard  vanadium  solution,  indica- 
tions of  the  correction  necessary  to  employ  are  obtained.  The 
methods  of  Auchy,  Slawik,  and  of  Campbell  and  Woodham  (Abstr., 
1908,  ii,  901)  are  found  to  give  less  satisfactory  results. 

F.  M.  G.  M. 
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Estimation  of  Gold,  Silver,  and  Platinum.  Trenknkr 
{Metallurgie,  1912,  9,  103 — 105). — In  assaying  alloys  containing  gold 
and  platinum,  in  which  the  error  of  the  estimation  by  ordinary  methods 
may  amount  to  1%,  the  following  improved  method  is  recommended. 
After  a  preliminary  assay  has  been  made  to  determime  the  approximate 
composition  of  the  alloy,  0*5  gram  is  taken,  and  alloyed  with  sufficient 
silver  to  make  the  ratio  Au  +  Pt:Ag  about  1:10.  The  alloy  is 
cupelled  with  lead,  a  check  of  similar  composition  being  used  to 
determine  the  loss  of  silver  in  cupellation.  Lead  is  not  retained  by  the 
bead  under  these  conditions.  The  bead,  without  being  hammered  or 
rolled,  is  heated  in  a  parting  flask  with  25  c.c.  of  concentrated 
sulphuric  acid,  without  boiling.  The  silver  is  removed  in  twenty-five  to 
thirty  minutes,  leaving  a  coherent  residue.  After  cooling  and  wash- 
ing, the  residue  is  ignited  and  weighed.  It  is  then  dissolved  in 
aqua  regia,  evaporated,  diluted  with  water,  and  filtered  from  silver 
chloride.  To  the  filtrate  are  added  15  c.c.  of  hydrochloric  acid,  D  1*19, 
and  1  gram  of  hydrazine  hydrochloride.  After  an  hour  at  18 — 20°, 
with  occasional  stirring,  the  gold  is  precipitated,  and  may  be  filtered, 
ignited,  and  weighed.  Platinum  is  precipitated  from  the  filtrate  by 
ammonia,  the  large  excess  of  hydrochloric  acid  being  previously 
removed  by  evaporation  if  the  platinum  content  is  low.  The  separation 
is  quantitative,  with  an  accuracy  of  0"05%,  as  is  shown  by  a  number  of 
test  assays.     The  method  may  also  be  applied  to  ores.  C.  H.  D. 

Detection  of  Methyl  Alcohol.  Wilhelm  Sailer  {Pharm.  Zeit., 
1912,  57,  165.  Compare  this  vol.,  ii,  301). — For  the  detection  of 
methyl  alcohol  in  ethyl  alcohol,  5  c.c.  of  the  alcohol  are  treated  with 
01  gram  of  chromic  acid  and  ten  drops  of  concentrated  sulphuric  acid. 
After  the  lapse  of  a  few  minutes,  and  when  the  mixture  has  become  green 
in  colour,  six  drops  ofjthe  solution  are  mixed  with  twenty  drops  of  con- 
centrated sulphuric  acid,  and  a  small  quantity  of  morphine  is  added. 
In  the  presence  of  a  large  proportion  (50%)  of  methyl  alcohol,  a  dark 
violet  coloration  is  produced ;  with  smaller  quantities,  the  colour  is 
red,  and  with  traces,  yellowish-brown.  Pyrogallol  may  be  used  in 
place  of  morphine ;  the  coloration  obtained  in  this  case  is  chocolate- 
brown.  Ethyl  alcohol  gives  a  lemon-yellow  coloration  with  the  test, 
the  colour  changing  gradually  to  orange  and  then  brown.     W.  P.  S. 

Detection  of  Methyl  Alcohol  in  Alcoholic  Preparations  and 
Especially  Tincture  of  Iodine.  E.  Voisenet  {J.  Pharm.  Chim., 
1912,  [vii],  6,  240 — 245). — The  tincture  of  iodine  is  decolorised  by 
sodium  thiosulphate  solution,  and  the  test  already  described  (Abstr., 
1906,  ii,  807)  is  applied.  T.  A.  H. 

Analysis  of  Small  Samples  of  Spirits.  Xavier  Rocques 
(Ann.  Chim.  anal,  1912,  17,  86 — 88). — The  process  is  devised  for 
samples  not  exceeding  100 — 125  c.c.  After  taking,  by  way  of  a 
check,  the  density,  the  volume  (V)  of  the  sample  is  measured,  and 
10  c.c.  are  pipetted  off  and  used  for  the  free  acidity  test.  The  whole 
(including  the  10  c.c.  taken)  is  then  submitted  to  distillation,  collecting 
exactly  nine-tenths  of  the  volume  (F).  After  determining  the  alcohol 
by  means  of  the  density  as  usual,  one  tenth  of  the  figure  obtained  is 
deducted  ;  this  gives  the  actual  amount  of  alcohol. 
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The  solid  matter  may  be  got  by  making  up  the  residual  liquid  to 
the  volume  (V),  aud  then  operating  in  the  usual  manner  ;  allowance 
should  be  made  for  the  alkali  added. 

From  the  distillate  is  taken  a  volume  equal  to  exactly  33*.35  c.c.  of 
alcohol  (V).  After  neutralising  this  with  ^/lO-sodium  hydroxide 
with  a  trace  of  solid  phenolphthalein  as  indicator,  the  esters  are 
determined  in  the  usual  way  by  the  saponification  process.  After 
adding  aniline  phosphate  and  removing  the  aldehydes  by  boiling  for  an 
hour  in  a  reflux  apparatus,  50  c.c.  are  distilled  off ;  this  distillate 
is  examined  for  the  higher  alcohols  as  usual. 

If  the  sample  amounts  to  10  c.c,  the  above  determinations  may  be 
carried  out ;  if  exceeding  this  by  something  like  25  c.c,  there  will  be 
still  enough  left  for  the  usual  estimation  of  aldehydes  and  furfur- 
aldehyde.  L.  DE  K. 

New  Method  for  the  Estimation  of  the  Reducing  Sugars. 
E.  C.  Kendall  (/.  Amer.  Chem.  Soc,  1912,  34,  317— 341).— In  a 
study  of  the  velocity  of  amylolytic  action,  it  was  desired  to  estimate 
accurately  the  reducing  sugars  resulting  from  the  digestion  of  starch. 
An  investigation  has  therefore  been  made  of  some  modifications  of 
Fehling's  solution  with  the  object  of  ascertaining  the  best  conditions 
for  the  gravimetric  determination  of  reducing  power.  It  has  been 
found  that  more  accurate  results  are  obtained  by  replacing  the  sodium 
hydroxide  of  Fehling's  solution  by  potassium  carbonate,  and  the 
Rochelle  salts  by  salicylic  acid.  The  results  of  several  estimations  have 
shown  that  15  grams  of  potassium  carbonate,  5  grams  of  salicylic  acid, 
and  2  grams  of  copper  sulphate  in  a  total  volume  of  140  c.c,  give 
satisfactory  conditions.  The  potassium  carbonate  and  copper  sulphate 
are  dissolved  in  water  and  added  separately  to  the  sugar  solution, 
whilst  the  salicylic  acid  is  added  in  the  dry  state.  The  solution  should 
be  heated  in  a  bath  of  boiling  water  rather  than  over  a  flame.  After 
twenty  minutes'  heating  in  boiling  water,  the  reaction  is  nearly  complete 
in  the  case  of  dextrose  and  invert-sugar,  somewhat  less  so  in  that  of 
lactose  and  maltose.  The  reducing  powers  of  these  sugars  have  been 
determined  and  compared  with  those  obtained  by  other  methods.  The 
relation  has  been  calculated  between  each  of  the  four  sugars  and  copper 
for  every  mg.  of  copper  from  30  mg.  to  450  mg.  and  the  results  are 
tabulated.  E.  G. 

Estimation  of  Sucrose  in  Cane  Molasses  by  the  Double 
Polarisation  Method,  using  Invertase  and  Acid  as  Hydrolysts. 
James  P.  Ogilvie  {Int.  Swjar  J.,  1912,  14,  89—93.  Keprint).— The 
methods  described  previously  for  the  examination  of  beet  products 
(Abstr.,  1911,  ii,  232)  have  been  applied  to  cane  molasses,  the  results 
found  by  the  invertase  method  being  compared  with  those  given  by 
acid  hydrolysis  when  the  sucrose  is  calculated  (1)  from  the  alkaline 
direct  polarisation ;  (2)  from  the  neutral  direct  polarisation ;  and 
(3)  from  the  hydrochloric  acid  and  sulphurous  acid  polarisations.  The 
results  found  by  the  selective  hydrolyst  invertase  as  compared  with 
I  the  figures  obtained  by  acid  hydrolysis  show  that  the  quantity  of  sucrose 
i  found  by  the  alkaline  direct  polarisation  method  are  too  high ;  the 
I  neutral  direct  polarisation  method  may  also  yield  results  which  are  too 
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high.  On  the  other  hand,  the  acid  direct  polarisation  method  yields 
results  which  agree  closely  with  those  obtained  by  means  of  invertase. 
In  order  to  avoid  the  disturbing  effect  of  the  reducing  sugars,  both 
the  direct  and  the  inversion  readings  must  be  made  under  the  same 
conditions  of  acidity ;  when  this  is  done,  the  agreement  between  the 
invertase  and  the  double  polarisation  methods  is  very  close. 

W.  P.  S. 

Occurrence  of  Boric  Acid  in  Honey.  G.  BtTTNEu  (Zeitsch. 
Nahr.  Gtnussm.,  1912,  23,  139 — 140). — Many  samples  of  honey  of 
various  origins  examined  by  the  author  were  found  to  contain  traces  of 
boric  acid ;  25  grams  of  the  honey  yielded  an  ash  which  gave  a  distinct 
boric  acid  reaction  when  tested  in  the  usual  way  with  turmeric  paper. 
A  sample  of  artificial  honey,  also  examined,  was  free  from  boric  acid. 

W.  P.  S. 

Inversion  of  Sucrose  by  Honey.  0.  Acheet  {Zeitsch.  Nahr. 
Genussvi.,  1912,  23,  136 — 139). — Results  of  experiments  carried  out 
by  the  author  show  that  natural  honey  which  has  not  been  heated  to 
a  temperature  above  55°  is  capable  of  inverting  sucrose  ;  for  instance, 
mixtures  of  honey  and  sucrose,  containing  from  22  to  42%  of  the  latter, 
after  remaining  for  four  months  at  the  ordinary  temperature  were 
found  to  contain  from  2  to  11%  of  sucrose.  Honey  which  has  been 
heated  to  100°  does  not  invert  sucrose.  It  is  further  shown  that  the 
acidity  of  the  honey  does  not  play  any  part  in  the  inversion. 

W.  P.  S. 

Constant  Temperature  Heating  Apparatus  for  Explosives 
and  Experiments  on  the  Decomposition  of  Nitrocelluloses. 
John  S.  S.  Bramb  {J.  Soc.  Chem.  hid.,  1912,  31,  159— 161).— A 
detailed  description  is  given  of  a  special  form  of  apparatus  designed 
for  the  study  of  the  decomposition  of  nitrocelluloses  when  heated  in  a 
vacuum,  by  measuring  the  gases  evolved.  The  nitrocellulose  under 
investigation  is  contained  in  a  decomposition  tube,  which  is  placed  in  a 
vessel  maintained  at  a  constant  temperature  by  circulating  through  it 
the  vapour  of  a  suitable  liquid,  such  as  toluene.  W.  H.  G. 

Photolytic  Decomposition  of  Smokeless  Powders,  of  Picric 
Acid  and  Ammonium  Picrate  by  Ultra-violet  Light.  Daniel 
Berthelot  and  Henri  Gaudechon  {Compt.  rend.,  1912,  154, 
514 — 517.  Compare  this  vol.,  i,  163;  ii,  210). — The  volumes  of 
gases  formed  when  French  powder  B  and  other  explosives  are  exposed 
to  ultra-violet  light  are  given,  the  substance  being  treated  in  atmos- 
pheres of  oxygen,  hydrogen,  and  carbon  dioxide.  In  each  case  a 
portion  of  the  atmospheric  gas  is  absorbed,  hence  an  atmosphere  of 
nitrogen  is  best  for  such  observations. 

Picric  acid  underwent  no  alteration  at  5  cms.  from  the  quartz- 
mercury  lamp.  After  three  hours  at  2  cms.  it  gave  the  following  gas 
volumes:  COg  (0'16  c.c),  CO  (008  c.c),  N2O  (003  c.c),  Ng  (0-43  c.c). 
Ammonium  picrate  is  more  stable,  and  remains  unchanged  under  these 
conditions.  W.  0.  W. 
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Determination  of  Urinary  Acidity.  LioN  Grimbert  and  J. 
Morel  (CompLrend.,ldl2,154:,  378 — 380). — The  method  recommended 
involves  titration  with  sodium  hydroxide,  using  pheuolphthalein  as 
indicator,  calcium  being  removed  by  addition  of  solid  potassium 
oxalate  in  order  to  avoid  the  disturbing  effect  of  calcium  phosphate. 
The  retarding  influence  of  ammonia  on  the  end  point  is  allowed  for  by 
carrying  out  a  formaldehyde  estimation  of  this  substance  and  applying 
the  necessary  correction.  The  result  is  the  "real  acidity,"  correspond- 
ing with  the  conversion  of  NaHjPO^  into  NagHPO^  and  neutralisation 
of  organic  acids.  The  amount  of  the  latter  may  be  calculated  after 
estimating  the  total  phosphoric  acid.  W.  0.  W. 

Estimation  of  the  Molecular  Weights  of  Small  Quantities 
of  Fatty  Acids.  W.  Arnold  (Zeitsch.  Nahr.  Genussm.,  1912,  23, 
129 — 135), — The  method  proposed  consists  in  neutralising  the  fatty 
acid  with  i\^/2 -alcoholic  potassium  hydroxide  solution  at  the  ordinary 
temperature,  evaporating  the  solution,  drying  the  residue  of  soap  for 
two  and  a-half  hours  in  the  water-oven,  and  weighing  the  dry  soap. 
It  is  essential  to  break  up  the  soap  residue  into  a  fine  powder  before  it 
is  dried.  Formulae  are  given  for  calculating  the  molecular  weight  of 
the  fatty  acid  under  examination  from  the  weight  of  the  soap  and  the 
quantity  of  potassium  hydroxide  used  for  the  neutralisation,  correc- 
tions being  applied  for  the  weight  of  the  phenolphthalein  introduced  as 
indicator,  and  for  impurities  in  the  potassium  hydroxide  solution. 
Experiments  with  a  series  of  fatty  acids  ranging  from  butyric  acid  to 
stearic  and  oleic  acids  show  that  the  method  yields  trustworthy  results; 
in  over  90%  of  the  experiments  the  results  obtained  differed  by  less 
than  two  units  from  those  required  by  theory,  W.  P.  S. 

Estimation  of  Tyrosine  and  Glutamic  Acid.  Emil 
Abderhalden  (Zeitach.  phyaiol.  Chem.,  1912,  77,  75 — 76). — Compare 
this  vol.,  i,  261. 

The  Detection  of  Sahcylic  Acid.  Henry  C.  Sherman  and 
Abraham  Gross  {J.  Ind,  Eng.  Chem.,  1911,  3,  492— 493).— The  value 
of  the  Millon  reaction  or  of  ferric  chloride  for  detecting  the  presence 
of  salicylic  acid  is  greatly  impaired  by  the  fact  that  numerous  other 
substances  react  with  these  reagents  in  a  similar  manner,  whilst  the 
formation  of  the  methyl  ester,  the  nitro-  or  bromo-compounds  are 
only  suitable  in  the  presence  of  comparatively  large  quantities  of  the 
acid. 

The  Jorissen  reaction  {Bull.  Acad.  roy.  Belg.,  3,  259)  has  been 
further  studied  by  the  author  (compare  J.  Ind.  Eng.  Chem.,  1910,  2, 
24),  and  found  to  give  satisfactory  results  ;  it  is  applied  as  follows  : 
The  solution  to  be  tested  is  treated  with  four  to  five  drops  of  a 
10%  solution  of  sodium  or  potassium  nitrite,  the  same  quantity  of 
50%  acetic  acid  and  one  drop  of  1%  copper  sulphate  solution,  shaken 
after  the  addition  of  each  reagent,  and  finally  heated  during  forty-five 
minutes  in  boiling  water,  care  being  taken  that  the  test  liquid  is 
completely  immersed  ;  after  cooling,  it  is  examined  against  a  white 
background  and  compared  with  a  blank  test   containing   the   same 
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amount  of  the  reagents  mixed  with  water ;  in  this  way  the  presence 
of  0'005 — 0"01  mg.  of  salicylic  acid  can  be  detected  in  aqueous 
solution.  When  larger  quantities  of  salicylic  acid  are  present,  the 
concentration  of  the  copper  sulphate  solution  may  be  increased  to 
10%,  when  the  red  coloration  develops  much  more  rapidly,  and  this 
is  quite  permanent  even  at  the  greater  dilution. 

This  test  may  be  used  in  conjunction  with  ferric  chloride  and 
Millon's  reagent,  it  being  found  that  phenol  and  saligenin  give  the 
same  colour  as  salicylic  acid  with  Jorissen's  reagent,  but  that  the 
limits  of  delicacy  are  quite  different ;  2-hydroxytsophthalic  acid  gives 
the  Jorissen  reaction  up  to  dilutions  of  1  :  100,000,  but  is  readily 
distinguished  from  Siilicylic  acid  by  its  colour  with  ferric  chloride ; 
methyl  ethylacetoacetate  gives  a  violet  colour  with  ferric  chloride  in 
concentrated  solution,  but  does  not  react  with  either  Millon's  or 
Jorissen's  reagents  at  a  dilution  of  1  :  1000,  whilst  orcinol,  arbutin, 
resorcinol,  and  phloridzin,  which  give  colour  reactions  with  ferric 
chloride,  do  not  respond  to  the  Jorissen  test.  F.  M.  G.  M. 

New  Method  for  the  Estimation  of  Hippuric  Acid  in  Urine. 
Otto  Folin  and  Fked  F.  Flanders  (Froc.  Amer.  Soc.  Biol.  Cheni., 
1911,  xxvii — xxviii ;  J.  Biol.  Chem.,  11). — The  method  is  based  on 
the  hydrolysis  of  hippuric  acid,  the  extraction  of  the  benzoic  acid  with 
chloroform,  and  titration  with  sodium  ethoxide.  W.  D.  H. 

An  Automatic  Pipette  for  the  Determination  of  Iodine-  and 
Saponification  Numbers.  Franz  Michel  (Chem.  Zeit.,  1912,  22, 
198). — This  pipette  is  specially  designed  to  avoid  alteration  in 
concentration  of  iodine  and  alcoholic  potash 
solutions  during  measurement. 

The  iodine  solution  is  forced  into  the  pipette 
by  means  of  a  rubber  ball  (fixed  at  d),  any 
excess  returning  to  the  flask  when  D,  G, 
and  C  are  suitably  placed.  The  contents  of 
the  pipette  are  discharged  by  opening  the 
stopcock,  B,  and  any  residue  blown  out  by 
gentle  pressure  of  the  rubber  ball,  the  opening 
F  having  been  closed. 

For  use  with  alcoholic  potash,  it  is  recom- 
mended that  the  stopcock  be  made  of  phosphor- 
bronze,  or,  better,  of  silver.  H.  W. 

The  Quantitative  Estimation  of 
Ketones  in  Essential  Oils.  E.  K.  Nelson 
1  {J.  Ind.  Eng.  Cliem.,  1911,3,  588— 589).— An 
attempt  to  find  a  general  method  for  the 
estimation  of  aldehydes  and  ketones  for 
which  in  many  cases  the  bisulphite  method  is  useless;  for  this 
purpose  the  author  has  extended  Walther's  experiments  (A.bstr.,  1901, 
ii,  49)  on  citral  and  carvone  to  pulegone,  camphor,  thujone,  menthone, 
benzaldehyde,  and  fenchone,  obtaining  (except  with  the  last)  fairly 
satisfactory  results. 


C— 
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The  procedure  employed  is  as  follows :  A  standard  hydroxylamine  solu- 
tion is  prepared  by  dissolving  20  grams  of  hydroxylamine  hydrochloride 
in  30  c.c.  of  water  and  adding  125  c.c.  of  aldehyde-free  alcohol;  the 
purified  substance  (1 — 2  grams)  is  boiled  under  reflux  with  35  c,c.  of 
the  reagent  and  sodium  hydrogen  carbonate  (2  grams),  cooled,  6  c.c.  of 
hydrochloric  acid  added  down  the  condenser,  and  the  solution  made  up 
to  500  c.c.  with  water  and  filtered  ;  the  free  acid  in  a  measured 
volume  is  then  neutralised  with  i\72-sodium  hydroxide  in  the  presence 
of  methyl-orange,  phenolphthalein  added,  and  the  hydroxylamine  in 
excess  of  that  required  to  form  the  oxime  titrated  with  iV/lO-sodium 
hydroxide. 

Tlie  application  of  this  method  to  oils  containing  ketones  is  being 
proceeded  with,  the  percentage  of  ketone  found  in  the  following  oils 
being  as  follows:  Wormwood  oil,  33*15  and  31'24  (as  thujone) ;  penny- 
royal oil,  81-87  (calculated  at  G^qH^qO)  ;  rosemary  oil,  30-33  and  30-24 
(calculated  as  camphor).  F.  M.  G.  M. 

HUbener's  Method  of  Estimating  Caoutchouc  as  its  Bromide. 
F.  Willy  Hinrichsen  and  Erich  Kindscher  (Chem.  Zeit.,  1912,  36, 
217— -218,  230  — 232).— This  method  is  stated  to  be  untrustworthy 
for  the  direct  estimation  of  caoutchouc  in  vulcanised  materials,  the 
results  being  much  too  high.  The  bromination  is  carried  out  with 
difficulty,  and  it  is  not  possible  to  ascertain  the  end-point  of  the 
action  of  the  aqueous  bromine  solution  ;  the  precipitated  bromide 
always  contains  free  bromine  or  bromine  compounds,  which  are  not 
removed  by  washing  as  described  by  HUbener,  and  there  is  also  a  risk 
of  addicg  too  little  bromine.  On  the  other  hand,  the  decomposition 
of  the  bromide  by  nitric  acid  in  the  presence  of  silver  nitrate  is 
accompanied  by  loss  of  bromine,  and  in  the  estimation  of  the  "  free" 
sulphur  in  the  filtrate  from  the  bromide,  considerable  quantities  of 
combined  sulphur  are  oxidised  and  pass  into  solution  (compare  Abstr., 
1911,  ii,  445).  W,  P.  S. 

Some  Colour  Reactions.  Nazareno  Tarugi  and  F.  Lenox  {Boll. 
Chim.  Farm.,  1911,  50,  907 — 910). — The  paper  deals  with  the  action 
of  hypochlorites  on  substances  containing  the  groups  -NHg  or  INH. 
When  an  aqueous  suspension  of  ji>-benzoquinone  is  treated  with  a  solu- 
tion of  ammonia,  then  with  a  solution  of  sodium  hypochlorite,  and 
finally  with  a  little  zinc  chloride,  and  the  whole  heated  for  a  quarter 
of  an  hour  on  the  water-bath,  a  substance  is  produced  which,  after 
evaporation,  may  be  extracted  with  alcohol.  It  is  a  yellow,  crystal- 
line compound,  m.  p.  85°,  and  on  analysis  gives  figures  agreeing  with 
those  required  for  jo-benzoquinonechlorimide,  Cgli^OINCl.  2  :  6-Di- 
bromoquinone,  when  treated  in  the  same  way,  yields  2  :  6-dibromo- 
ip-benzoquinonechlorimide,  CgHgBrgOINCl,  a  dark  yellow,  crystalline 
substance,  m.  p.  78°.  Both  chlorimides  give  a  blue  coloration  with 
alkaline  phenol  solution.  In  the  latter  case  the  reaction  product, 
after  treatment  with  acetic  acid,  deposits  3  : 5-dibromo-l  :  ^-henzo- 
quinonehydroxyphenylimide,  CijHyOaNBrg,  which  is  a  dark  red, 
crystalline  substance  becoming  blue  when  treated  with  alkalis, 
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The  amino-acids,  amino-aldehydes,  and,  in  general,  all  substances 
containing  the  groups  -NHj  or  INH,  give  an  intense  blue  coloration 
when  treated  with  phenol  and  hypochlorite,  and  the  same  substances 
react  with  quinone  and  hypochlorite,  giving  1  : 4-benzoquinone- 
chlorimide.  Some  aliphatic  primary  and  secondary  amines  (diwobutyl- 
amine  and  dipropylamine)  do  not  give  the  reaction.  It  is  probable 
that  the  coloration  given  by  aniline  with  hypochlorites  is  due  to 
a  similar  reaction. 

Nitro-corapounds  give  the  same  blue  coloration  when  treated  with 
phenol  and  hypochlorite;  in  all  cases  p-nitrosophenol  is  formed, 
which,  reacting  in  its  oximic  form  with  the  excess  of  phenol,  gives 
p  -  benzoquinoneoxyphenylimide.  An  analogous  reaction  was 
effected  with  3  :  5-dibromo-4  -  oximino  -  A" ' '-ct/c?ohexadien  - 1  -one 
(Fischer  and  Hepp,  Abstr.,  1888,  456  ;  Kehrmann,  Abstr.,  1889,  244), 
which,  when  treated  with  phenol,  yields  3  :  b-dib)'omo-\  :  A-benzoquinone- 
hydroxyphenylimide,  CjgHyOgNBrj,  which  is  a  dark  red,  crystalline 
substance  giving  a  blue  solution  with  alkalis. 

Hydrocyanic  acid,  cyanides,  carbylamines,  thiocyanates,  and  thiocarb- 
imides  also  give  a  blue  coloration  when  treated  with  phenol  and 
hypochlorite. 

In  using  this  reaction  as  a  test,  about  0'5  gram  of  substance  is 
treated  with  an  excess  of  phenol  in  crystals,  and  a  solution  of  sodium 
hypochlorite  (containing  about  3%  of  active  chlorine,  and  of  an 
alkalinity  equivalent  to  4%  of  sodium  hydroxide)  is  added  drop  by 
drop.  Sometimes  an  excess  of  alkali  "prevents  the  appearance  of  the 
coloration. 

The  reaction  is  recommended  for  use  in  water-analysis,  because 
it  is  much  more  sensitive  than  Nessler's  reagent,  and  reacts  with 
some  nitrogenous  substances  which  the  latter  does  not  reveal. 

R.  V.  S. 

Extraction  and  Estimation  of  Alkaloids  in  Syrups  and 
Saccharine  Liquids.  Emile  Kohn-Abrest  {Bull.  Soc.  chim.,  1912, 
[iv],  11,  73—75;  Ann.  Chim.  anal,  1912,  17,  85— 86).— In  principle 
the  method  depends  on  the  fact  that  if  potassium  carbonate  is  added 
to  diluted  alcohol  containing  sugar,  an  aqueous  solution  of  potassium 
carbonate,  containing  all  or  nearly  all  the  sugar,  forms,  in  which  the 
alcohol  is  insoluble,  and  from  which  it  separates  as  a  distinct  layer. 
If  alkaloids  are  present,  they  remain  dissolved  in  the  alcohol  and  can 
be  recovered  in  the  usual  manner.  T.  A.  H. 

Estimation  of  Nicotine  in  Tobacco  and  in  Green  Tobacco 
Leaves.  Richard  Kissling  {Chem.  Zentr.,  1911,  ii,  1840;  from 
Schweiz.  Woch.  Gliem.  Fharm.,  1911,  49,  537). — Mellet's  process  for 
the  estimation  of  nicotine  is  open  to  the  objection  that  loss  of  solvent 
may  take  place  during  the  filtration  of  the  ethereal  solution.  It  is 
also  pointed  out  that  Mellet's  modification  of  the  older  process 
proposed  by  the  author  is  unnecessary,  as  the  latter  has  described 
a  new  and  simple  method  based  on  the  precipitation  of  the  nicotine 
with  potassium  mercuric  iodide.  W.  P.  S. 
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Reactions  of  Pyramidone.  A,  Moulin  (Ann.  Chim.  anal.,  1912, 
17,  13 — 14). — The  blue  coloration  which  is  obtained  when  pyramidone 
is  treated  with  nitric  acid  (compare  Abstr.,  1911,  ii,  777)  is  due  to  the 
presence  of  nitrous  oxides  in  the  acid  ;  the  colour  does  not  develop 
when  pure  nitric  acid  is  employed.  Silver  nitrate  and  mercuric 
nitrate  also  yield  a  blue  coloration  with  pyramidone,  as  do  many  other 
oxidising  substances,  but  the  reaction  is  best  obtained  with  nitric  acid 
containing  nitrous  oxides.  W.  P.  S. 

The  Formaldehyde  Titration  of  Proteins.  I.  Friedrich 
Obermayer  and  Robert  Willheim  (Biochem.  Zeitsch.,  1911,  38, 
331 — 343). — The  authors  give  the  details  as  to  their  method  of 
determining  the  amino-nitrogen  index  by  means  of  the  Schiff-Sorensen 
method.  They  find  that  the  amino-index  of  the  various  globulin 
fractions  (euglobulin,  pseudo-globulin)  is  invariably  higher  than  that  of 
the  albumins  (19-1— 22-3  :  13-3— 13-8).  S.  B.  S. 

Oxydases.  IV.  Cresol-Tyrosinase,  a  Reagent  for  Peptides, 
Polypeptides,  Proteins,  and  Proteolysis  by  Micro-organisms. 
BoBERT  Chodat  {Arch.  Sci.  phys.  nat.,  1912,  [iv],  33,  70 — 95. 
Compare  Abstr.,  1907,  i,  574,  575). — Tyrosinase  froin  potato  peelings 
purified  by  precipitation  with  alcohol  gives  a  yellow  coloration  with 
jo-cresol  in  1%  solution,  which  finally  becomes  orange-yellow.  Impure 
tyrosinase  from  Rusaula  delica  gives  a  cherry-red  coloration  with 
jo-cresol.  This  is  due  to  the  presence  of  amino-acids ;  a  mixture  of 
purified  tyrosinase,  jo-cresol,  and  glycine  becomes  red  in  a  few  minutes 
and  cherry-red  in  the  course  of  an  hour.  Occasionally  the  red  colour 
changes  to  violet,  and  finally  to  an  intense  blue  with  a  magenta-red 
dichromism  ;  this  necessitates  the  presence  of  a  sufficient  quantity  of 
glycine,  which  is  proved  to  take  part  in  the  reaction  and  not  to  act  as 
a  catalyst.  Other  amino-acids  behave  similarly  to  glycine,  finally 
giving  the  blue  coloration,  alanine,  however,  gives  a  Congo-red  shade 
without  becoming  blue  ;  this  behaviour  is  attributed  to  the  fact  that, 
unlike  the  other  amino-acids  tested,  it  belongs  to  the  c^-series. 

Glycyl-^-tyrosine  gives  with  tyrosinase  only  a  madder-rose  colora- 
tion changing  to  violet  or  blue.  The  addition  of  glycine  retards  the 
changes,  the  succession  of  colours,  which  are  very  characteristic,  being 
re«f,  rose,  apricot,  greenish,  olive,  emerald,  emerald-bluish. 

Proteins  and  peptones  give  a  rose  colour  with  the  tyrosinase-cresol 
reagent  which  does  not  change  to  blue. 

It  is  shown  how  the  colour  reactions  described  may  be  used  to 
recognise  first  proteins,  then  peptones,  which  give  a  more  pronounced 
colour,  and  finally  the  formation  of  amino-acids  and  polypeptides. 
The  use  of  tyrosinase  alone  enables  glycyl- ^-tyrosine  and  tyrosine  to  be 
recognised.  The  tyrosinase-cresol  reagent  further  identifies  d-alanine 
when  the  fraction  containing  this  has  been  isolated.  The  method  is 
widely  applicable  to  the  study  of  the  products  of  proteoclastic  enzymes. 

E.  F.  A. 

Test  for  Blood.  Max  Beich  {Chem.  Zeit.,  1912,  36,  138).— 
When  dried  blood,  or  commercial  blood  meal,  or  other  blood  prepara- 
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tion  is  dissolved  in  a  10%  solution  of  hydrogen  chloride  in  acetone  by 
heating  under  reflux,  a  blood-red  solution  is  obtained  having  a 
characteristic  absorption  spectrum.  If  the  solution  is  made  alkaline 
with  ammonia  and  filtered,  the  filtrate  shows  a  different  absorption 
spectrum,  which  it  retains  for  some  time.  After  one  or  two  weeks, 
however,  the  solution  takes  on  a  green  fluoresence  ;  in  thick  layers 
the  whole  spectrum  is  absorbed  up  to  the  red,  whilst  in  thin  layers 
there  is  a  band  in  the  green.  Evaporation  of  this  solution  gives  a 
reddish -brown,  vi.scid  mass,  which  is  purified  by  solution  in  96% 
alcohol,  filtering  from  ammonium  chloride,  and  precipitation  with 
excess  of  ether.  A  non-fluorescent,  white,  flocculent  precipitate  is 
obtained  but  the  filtrate  shows  a  very  strong,  green  fluoresence ;  after 
evaporation  a  residue  is  obtained,  which  is  soluble  in  water,  alcohol,  or 
wobutyl  alcohol  to  green  fluorescent  solutions,  but  insoluble  in  ether. 
The  solutions  show  no  spectrum,  and  the  fluorescence  is  destroyed  by 
alkalis  or  acids.  Urobilin,  which  is  soluble  in  ether,  cannot  be  the 
cause  of  this  fluorescence.  T.  S.  P. 

Detection  of  Blood  by  means  of  Pyridine.  Franz  Michel 
(Ohem.  Zeit.,  1912,  36,  93—94,  105— 106).— The  author  has  in- 
vestigated the  t^rst  proposed  by  von  Furth  (Abstr.,  1911,  ii,  947)  and 
finds  it  to  be  trustworthy  j  he  describes  how  certain  interfering  sub- 
stances may  be  eliminated,  and  suggests  a  few  modifications  in  the 
test  in  order  to  render  it  more  sensitive.  A  quantity  of  about  0'5  c.c. 
of  the  pyridine  blood  solution  should  be  placed  in  a  small  porcelain 
crucible,  0*5  c.c.  of  glacial  acetic  acid  added,  then  1  c.c.  of  the 
leucomalachite-green  reagent,  and,  finally,  2  drops  of  a  1%  hydrogen 
peroxide  solution.  W.  P.  S. 

Detection  of  Biliary  Pigments  in  Urine.  Crouzel  {Ann. 
Chim.  anal.,  1912,  17,  58 — 59). — When  urine  containing  biliary 
pigments  is  allowed  to  flow  on  the  surface  of  a  mixture  consisting  of 
6  volumes  of  sulphuric  acid  and  1  volume  of  nitric  acid,  the  urine 
becomes  green  in  colour,  and  is  separated  from  the  acid  layer  by  a  red- 
coloured  zone ;  the  acid  layer  remains  colourless.  On  shaking,  the 
whole  mixture  develops  a  yellow  coloration.  In  a  similar  test  with  a 
mixture  of  hydrochloric  and  nitric  acids,  the  urine  is  at  first  coloured 
red  and  then  yellow.  Basic  lead  acetate  and  barium  nitrate  solutions 
yield  a  yellow  precipitate  with  urines  containing  biliary  pigments  ; 
with  normal  urines  the  precipitate  is  white.  Mercuric  nitrate  yields 
a  grey  precipitate,  and  alum  a  yellows  precipitate  with  these  urines. 
The  latter  also  give  a  yellow-colo^  i  froth  when  shaken  with 
granulated  zinc  ;  this  colour  is  dischai  ^id  on  the  addition  of  nitric 
acid,  and  the  whole  mixture  becomes  gre^in.  W.  P.  S.  o 
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D. 

H^. 

H,. 

H^-Ha. 

H^-Ha 

2-322 

2-368 

2-397 

0-059 

0-086 

2-502 

2-561 

2-605 

0-086 

0-119 

2-840 

2  940 

3-000 

0133 

0-186 

3-776 

3-877 

3-962 

0-139 

0-220 

3-118 

3-155 

3-173 

0  052 

0-060 

Recalculation  of  Atomic  Refractions.  II.  The  Constants 
for  Nitrogen.  Fritz  Eise.nlohk  {Zf.itsch.  physikal.  Chem.,  1912,  79, 
129  — 146). — iu  a  previous  piper  (Abstr.,  1911,  ii,  81)  the  results  of  a 
recalculation  of  the  atomic  refractions  for  a  number  of  elements  have 
been  given,  the  con.stants  being  free  from  the  influence  of  conjugation. 
In  the  present  piper  the  analogous  data  are  given  for  nitrogen  in 
aliphatic  amices,  tertiary  imidfs  and  nitriles,  the  values  for  the  latter 
two  series  including  th«  increment  for  the    double  and  triple  linkings. 

Atomic  Kefraction  fw  Nitrogtii. 

Ha. 

Primary  aniiues 2-309 

Secondary  amines  2-478 

Tertiary  amines 2 '808 

Tertiary  imides 3-740 

Nitriles   3'102 

The  values  for  nitrogen  in  aliphatic  oximes  are  fairly  constant  and 
in  close  agreement  with  those  for  nitrogen  in  imides,  quoted  in  the 
table.  Further,  the  values  for  the  NO2  group  in  aliphatic  nitrites 
and  nitro-compounds  and  aliphatic  nitrates  are  fairly  constant,  the 
value  of  Ha  for  the  NOg  group  in  the  nitro-compounds  being  6'605, 
in  the  nitrites  7"292,  and  for  the  NO3  group  in  nitrates  8952. 

In  certain  other  series  of  compounds,  more  particularly  those 
containing  aromatic  gi'oups,  the  values  for  nitrogen  are  not  even 
approximately  constant,  G.  S. 

Spectrochemistry  of  Nitrogen.  IX.*  Spectrochemical 
Constants  of  Nitrogen  in  Heterocyclic  Unsaturated  Systems. 
Julius  W.  BrOhl  {Zeitsch.  physikal.  Ghent.,  1912,  79,  481—510. 
Compare  this  vol.,  ii,  311). — For  pyridine  and  its  homologues  the  mean 
atomic  refractivity  of  nitrogen  for  the  D  line  is  3-110,  and  the 
dispersion  H^-H„  is  0-289.  The  value  of  the  refractivity  is  smaller, 
and  that  of  the  dispersion  greater,  than  the  mean  value  in  compounds 
of  the  type  C-Ni^C  and  0-N=0.  The  nature  of  the  different  factors 
affecting  the  value  of  the  constant  is  discussed.  For  A'-tetrahydro-a- 
propyl pyridine  the  value  for  the  D  line  is  1-740,  and  the  dispersion 
H^-H.  is  -0-022. 

For  pyrazine  the  constant  is  3*358,  and  the  dispersion  H^-H.  is 
0-310;  for  the  homologues  of  pyrazine  the  constant  is  3502,  and  the 
dispersion  0-397.  In  the  case  of  pyridazine,  the  value  of  the  constant 
for  nitrogen  depends  on  the  formula  assigned  to  the  compound.  It  is 
shown  that  the  nitrogen  in  pyridazine  behaves  spectrochemically  like 
the  carbim  nitrogen  in  other  compounds,  hence  the  C-N-N=C  complex 
must  be  present,  and  the  only  possible  constitution  for  pyridazine  is 

*  The  immediately  preceding  paper  of  this  series  (this  vol.,  ii,  311),  designated 
VII  by  an  oversight  of  the  author,  is  really  VIII. 

VOL.  OIL  ii.  27 
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II       1^.     In   certain  /M<«roc^c^opentadienes,  including  1  :  2  :  5-triazole 

\^ 

and  dimethylfurHzan,  the  mean  value  of  N^  is  3*014,  and  the  disppraion 

H,  -  H.  is  0-143.  In  the  case  of  pyrrole,  Np  is  2-23,  and  H^  -  H.  is  0-06. 
The  values  for  the  carbim  nitrogen  in  glyoxalidines,  benziminazoles, 
and  pheuyloxazolines  are  also  given. 

In  quinoliue,  t«oquinoline,  and  quinnxaline  compounds  the  mean 
values  of  Nj,  are  5*4 15,  4*725,  and  4  572  respectively,  and  the  values 
for  H,-H.  1-341,  M72,  and  0981  respectively.  G.  S. 

Refraction  and  Dispersion  of  Nitrates  of  Mercury.  Pall  T. 
MuLLER  and  E.  CARRifeRE  (Compt.  rend.,  1912,  154,  6y5— 698). — The 
refractive  indices  of  mercurous  and  mercuric  nitrates  in  nitric  acid 
solution  have  been  determined  for  the  Z>-8odium  and  a-,  /8-,  and 
y-hydrogen  lines.  The  detailed  results  are  given,  and  it  is  peen  that 
the  specific  atomic  refractive  index  and  dispersion  for  the  metal  in 
the  mercurous  salt  is  greater  than  that  in  the  mercuric  if  the  acid 
radicle  has  the  same  optical  value  in  the  two  compounds.  The  atomic 
refractive  indices  are  approximately  13-1  and  7*4  respectively. 

W.  0.  W. 

Ratio  of  the  Intensities  of  the  Series  Lines  of  Hydrogen  in 
the  Canal  Ray  Spectrum.  F.  Lunkenheimer  {Ann.  thysik,  1912, 
[iv],  37,  823—831.  Compare  Abstr.,  1911,  ii,  950).— Polemical 
against  Stark  (this  vol.,  ii,  1).  Further  details  of  the  conditions 
obtaining  in  the  author's  experiments  are  given,  and  the  conclusion 
reiterated  that,  within  the  limits  of  the  experimental  error  (about 
20%),  there  is  no  variation  of  the  relative  intensities  of  the  series  lines 
when  the  velocity  of  the  canal  rays  is  altered.  H.  M.  D. 

Structure  of  Solar  Bands  Due  to  Oxygen.  R.  Fortrat 
{Compt.  rend.,  1912,  154,  869 — 872). — A  mathematical  analysis  of 
the  solar  bands  A,  B,  and  a,  with  the  object  of  distinguishiug  those 
components  due  to  absorption  by  terrestrial  oxygen.  W.  O.  W. 

A  Peculiar  Luminous  Effect  in  the  Bunsen  Flame  and  the 
Flame  Spectrum  of  Sulphur.  E.  S,  Johansen  {Zeitsch.  wise. 
Photochem.,  1912,  11,  20 — ^.2b). — If  a  flat-bottomed  flask  containing 
water  is  brought  in  contact  with  the  upper  portion  of  a  Bunf^en  flame, 
supplied  with  excess  of  air,  a  thin  luminous  layer  having  a  bluish- 
violet  colour  is  observed  in  immediate  contact  with  the  surface  of 
the  glass.  The  colour  is  quite  distinct  from  that  of  the  other  portions 
of  the  flame,  and  the  luminous  layer  in  question  is,  moreover,  separated 
from  the  flame  itself  by  a  dark  zone,  one  to  two  mm.  thick. 

The  bluish-violet  luminosity  has  been  traced  to  the  presence  of 
sulphur  (hydrogen  sulphide)  in  the  coal  gas,  no  such  effect  being 
obtained  when  sulphur  is  entirely  absent  from  the  gas. 

The  spectrum  of  the  violet  region,  which  is  also  observed  when  any 
other  solid  substance  is  introduced  into  the  flame,  has  been  examined. 
It  consists  essentially  of  a  series  of  double  bands  and  of  another  series 
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of  simple  bands,  and  the  frequencies  of  these  can  be  satisfactorily 
expressed  by  means  of  Deslandres'  formulce.  Whether  the  spectrum 
is  due  to  sulphur  or  sulphur  compounds  cannot  be  definitely  decided 
on  the  basis  of  existing  data.  H.  M.  D. 

Consequences  of  a  Valence  Hypothesis.  I.  Band  Spectrum 
and  Valence  Energy.  Johannes  Stark  (Jahrb.  Radioactiv. 
JElektronik,  1912,  9,  15 — 27). — In  the  further  development  of  the 
author's  valence  theory  (compare  Abstr.,  1908,  ii,  138),  it  is  pointed 
out  that  the  character  of  a  particular  valence  is  determined  by  the 
geometric  form  and  extension  of  the  electrical  field  between  the 
valence  electron  and  the  neighbouring  positive  atomic  spheres.  The 
difference  between  the  positive  and  negative  elements  is  largely  due  to 
differences  of  this  kind. 

The  potential  chemical  energy  is  identical  with  the  potential 
electrical  energy,  and  can  be  measured  in  terms  of  the  difference 
between  the  values  of  the  electrical  energy  of  a  free  electron  and  of  that 
of  the  electron  when  associated  with  particular  atoms  in  a  molecule. 
The  potential  energy  will  have  different  values  according  to  the 
nature  and  degree  of  approximation  of  the  positive  spheres  of 
neighbouring  atoms. 

The  view  that  band  spectra  are  due  to  valence  electrons  is  also 
examined  in  further  detail.  If  any  change  occurs  in  the  potential 
energy,  there  will  be  a  corresponding  change  in  the  frequency  of  the 
valence  electron,  and  the  effect  of  this  will  be  a  displacement  of  the 
short- waved  and  also  of  the  coupled  long-waved  bands.  When, 
therefore,  such  displacement  of  the  bands  is  observed,  it  may  be  inferred 
that  the  energy  of  the  valence  electrons  has  increased  or  diminished. 
The  bands  characteristic  of  oxygen  and  carbon  in  combination  with 
oxygen,  hydrogen,  and  carbon  are  examined  from  this  point  of  view. 

H.  M.  D. 

Relative  Velocities  of  the  Luminous  Vapours  of  Different 
Elements  in  the  Electric  Spark.  Gustave  A.  Hemsalech  {Compt. 
rend.,  1912,  154,  872— 874).— The  rate  at  which  the  vapour  of  14 
different  elements  is  projected  from  the  spark  electrode  has  been 
measured,  using  self-induction  and  a  rapid  current  of  air  across  the 
spark  to  deviate  the  trajectory.  In  groups  of  elements  chemically 
related,  the  relative  velocities  stand  in  the  same  order  as  the  atomic 
weights.  For  a  reason  difficult  to  explain,  the  velocity  of  calcium 
derived  from  the  enhanced  lines  in  the  spark  is  double  that  deduced 
from  the  arc  spectrum.  The  velocities  are  not  appreciably  modified  by 
varying  the  capacity,  and  are  therefore  probably  independent  of 
temperature.  Probably  the  luminous  vapour  is  produced  by  projection 
of  molecules  from  causes  other  than  thermal  ones,  the  speed  of 
projection  being  a  function  of  the  force  necessary  to  overcome  the 
resistance  offered  by    cohesion  between  the  molecules. 

W.  0.  W. 

Spectroscopic  Observations :  Lithium  and  Caesium.  Peney 
V.  Bevan  {Proc.  Roy.  Soc.,  1912,  A,  86,  320—329.  Compare  Abstr., 
1910,  ii,  87,  370;  1911,  ii,  350).— Further  measurements  of  the  wave- 
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lengths  of  the  principal  series  lines  in  the  absorption  spectrum  of 
lithium  vapour  have  been  made.  The  serits  has  been  extended  con- 
%iderably,  fourteen  new  lines  being  recorded  between  \  =  2305-82  and 
X=  2302  15.  The  total  number  of  lithium  lines  belonging  to  the 
principal  series  has  thus  been  brought  up  to  forty-one. 

In  the  cavso  of  caesium,  a  convenient  method  of  obtaining  an  absorb- 
ing layer  of  vapour  was  found  in  heating  the  anhydrous  chloride  with 
metallic  lithium.  By  the  use  of  this,  it  has  been  possible  to  photograph 
the  principal  series  lines  up  to  the  thirty-first  member  of  the  series, 
the  wave-length  of  this  being  X-»3193'83.  The  two  separate  lines 
corresponding  with  each  member  of  the  series  cannot  be  distinguished' 
beyond  the  ninth  member,  and  the  actually  ob.served  lines  of  the  l-iter 
meml)er8  are  those  belonging  to  the  P-^  series.  The  lines  of  the  P^ 
series  cannot  be  brought  out  by  increase  of  density  of  the  vapour,  for 
this  produces  broadening  of  the  Pj  lines. 

The  broadening  of  the  lines  with  increased  density  of  the  vapour 
has  been  examined  in  detail  in  the  case  of  the  pair  X  =  4593"16  and 
4555 '26.  The  broadening  takes  place  unsymmetrically,  extending 
much  further  on  the  more  refrangible  side  than  on  the  other. 

The  wave-length  data  for  both  the  lithium  and  caesium  series  are 
applied  to  the  calculation  ol  the  constants  of  the  Hicks  formula. 

H.  M.  D. 

Nature  and  Distribution  of  the  Emission  in  the  Arc 
Spoctrutn  of  Different  Mntals.  Heinricu  Oellehs  {Zeitsch.  vnas. 
Photockem.,  1912,  10,  374—392,  393— 432).— The  spectral  emission 
from  different  parts  of  the  arc  passing  between  copper,  silver, 
magnesium,  calcium,  zinc,  cadmium,  aluminium,  thallium,  and  tin 
electrodes  has  been  examined  by  means  of  both  prism  and  grating 
spectrographs.  As  a  general  rule,  the  emissive  power  decreases  from 
the  electrodes  towards  the  middle  of  the  arc,  and  also  from  the  axis  to 
the  periphery.  For  most  metals  the  intensity  of  the  emission  is 
greater  at  one  pole  than  at  the  other,  but  this  may  be  either  the 
positive  or  the  negative  pole. 

The  structure  of  the  arc  and  the  origin  of  the  bands  and  different 
series  of  lines  is  discussed  in  reference  to  Lenard's  theory.  No  evidence 
of  the  structure  which  this  theory  demands  has  been  obtained  in  the 
investigation  of  any  of  the  metal  arcs  submitted  to  examination. 

H.  M.  D. 

Wave-length  Normals  from  the  Arc  Spectrum  of  Iron  in 
the  International  System.  I.  F.  Goos  {Zeitsch.  toiss.  Photochem., 
1912,  11,  1 — 12). — Measurements  have  been  made  of  the  wave-lengths 
of  iron  lines  of  the  third  order  between  A.  =  4282  and  A  =  5324. 
Thirty-seven  plates  were  employed  in  obtaining  the  photographic 
record  of  the  lines  iu  this  region,  the  middle  line  corresponding  with  a 
displacement  of  about  35  Angstrom  units  for  successive  plates  in  the 
series.  By  this  arrangement,  each  of  the  lines  investigated  was 
recorded  on  seven  or  eight  different  plates,  its  position  on  each  plate 
being  different. 

The  wave-lengths  of  184  lines  are  recorded,  the  relative  intensity 
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and  probable  accuracy  of  the  measurement  being  indicated  in  each 
case.  H.  M.  D. 

Photochemical  Studies.  V.  Measurements  of  Light 
Absorption  in  Solutions  of  Bromine  and  of  Certain  Dyes. 
JoH.  Plotnikofp  (Zeitsch.  phhstkal.  Ow.m,,  1912,  79,  357 — 376). — 
The  absorption  spectra  of  biomine  and  of  cinnamic  acid  in  benzene 
solution  and  the  extinction  coeflScients  of  bromine  in  water,  benzene, 
carbon  tetrachloride,  and  chlorofoim  for  four  lines  of  the  mercury 
spectrum  have  been  determined,  and  it  is  shown  that  bromine  follows 
Beer's  law.  It  is  sugge.Nted  that  the  bromine  spectrum  in  the  visible 
region  consists  of  two  superposed  absorption  bands. 

The  extinction  coeflBcients  of  erythrosine,  acid-green,  guinea-green, 
and  potassium  dichromate  in  aqueous  solution  and  of  certain  binary 
mixtures  of  dyes  have  been  measured  ;  in  the  case  of  the  mixtures  the 
extinction  coeflScients  are  a  complicated  function  of  the  concentrations 
of  the  constituents.  The  absorption  of  iodine  in  carbon  tetrachloride 
does  not  accurately  follow  Beer's  law,  and  alters  somewhat  with  time. 

Sulphuric  acid  affects  the  absorption  of  quinine  in  the  violet,  and 
within  certain  limits  of  concentrations  the  absorption  attains  a 
minimum. 

The  preparation  of  quantitative  light  filters  is  discussed.         G.  S. 

Absorption  Spectrum  of  Toluene  in  the  Ultra-violet. 
Fkiedbich  Ckemer  {Zeitsch.  wisa.  Photochem.,  1912,  10,  349 — 367). — 
The  ab.^orption  spectrum  of  toluene  has  been  examined  in  the  form  of 
vapour  at  different  temperatures  and  in  ethyl-alcoholic  solutions  of 
varying  concentration.  The  spectrum  of  the  vapour  consists  of  a 
series  ot  bauds  extending  from  A  =235  to  A.  =  273/t/Lt,  which  are  shaded 
off  towards  the  red.  The  position  of  the  heads  of  the  bands  is 
independent  of  the  thickness  of  the  absorbing  layer  and  of  the 
temperature.  For  a  given  thickness  of  the  vapour  column,  the  bands 
broaden  towards  the  red  end  as  the  temperature  rises,  and  at  the 
same  time  the  middle  portion  of  the  region  of  absorption  gradually 
changes  and  begins  to  show  continuous  absorption. 
•  The  solution  spectrum  is  also  banded,  and  the  position  of  the  heads 
of  the  bands  is  quite  independent  of  the  thickness  of  the  absorbing 
layer  and  its  concentration.  The  stronger  bands  in  the  vapour 
spectrum  are  nearly  all  present  in  the  solution  spectrum,  but  they 
are  displaced  towards  the  red  end  to  the  extent  of  13  to  15  Angstrom 
units. 

The  bands  in  the  vapour  spectrum  fall  into  eleven  series,  which  are 
characterised  by  the  same  constant  difference  between  the  vibiation 
frequencies  of  the  successive  heads  of  the  bands.  The  bands  in 
the  solution  spectrum  are  such  that  the  frequencies  form  an 
arithmetic  series.  H.  M.  D. 

Absorption  of  Light  by  Solid  and  Gaseous  Substances. 
JonANNES  KoENiGSBERGER  and  K.  KOpferer  {Ann.  Pliysik,  1912,  [iv], 
37,  601 — 641). — The  absorption  of  light  by  thin  layers  of  solid 
indigotin,  alizarin,  and  l:5-dianilinoanthraquinone  has  been  measured 
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for  different  wave-lengths,  the  layers  of  the  two  former  being  obtained 
by  vaporisation  in  a  vacuum  and  that  of  the  last  substance  by 
evaporation  of  an  alcoholic  solution.  The  curves  showing  the  varia- 
tion of  the  absorption  coefficient  with  the  wave-lenath  exhibit  a 
maximum  at  about  \  =  678  in  the  case  of  indigotin  and  at  \  =  53.3  in 
the  case  of  dianilinoanthraquinone.  The  corresponding  maximum  for 
alizarin  appears  to  lie  in  the  ultra-violet.  With  rise  of  temperature, 
the  region  of  absorption  broadens  out  towards  the  red  end  of  the 
spectrum,  and  the  maximum  is  also  displaced  to  a  small  extent  in  this 
direction. 

The  absorption  of  visible  light  by  the  vapours  of  the  above 
colouring  matters  was  also  examined,  the  absorption  curves  being 
similar  to  thosu  for  the  solid  substances,  although  the  maxima  are 
displaced  to  some  extent.  From  the  close  agreement  between  the 
absorption  by  the  solid  and  vapour,  it  appears  that  the  absorption  is 
an  intra-molecular  effect. 

Other  organic  and  a  large  number  of  inorganic  substances  (both 
elements  and  compounds)  have  also  been  investigated  in  vapour  form. 
In  so  far  as  these  do  not  undergo  dissociation,  the  absorption  in  all 
cases  is  continuous.  The  authors  consider  therefore  that  the  absorp- 
tion and  emission  of  gases  and  vapours  in  the  normal  state  is  of  the 
continuous  type. 

Colouring  matters,  which  exhibit  fluorescence  in  solution,  do  not 
fluoresce  in  the  form  of  vapour  when  subjected  to  the  action  of  visible 
light.  H.  M.  D. 

Fluorescence  of  Sodium  Vapour.  Louis  Dunoyer  (Compt. 
rend.,  1912,  154,  815—818.  Compare  Abstr.,  1911,  ii,  832).— Using 
pure  sodium  distilled  into  a  glass  vessel  freed  from  occluded  gas,  in 
which  a  vacuum  of  0*0001  mm.  is  maintained,  the  author  has  been 
able  to  show  distinctly  the  yellow  fluorescence  of  sodium  vapour. 
This  is  very  distinct  at  210 — 220°,  and  increases  in  intensity  when  the 
temperature  is  raised,  without  changing  colour,  until  about  290°, 
when  it  becomes  green.  The  yellow  fluorescence  showing  the  D  line  is 
supposed  to  be  due  to  single  atoms,  and  the  green  one  with  the  canal 
spectrum  to  arise  from  the  vibration  of  more  complex  systems.  The 
presence  of  occluded  gas  from  the  tube  or  the  metal  is  capable  of 
causing  the  I)  line  to  persist  during  the  green  fluorescence.  If  this  is 
induced  by  an  arc  with  the  carbons  sufficiently  separated,  two  regions 
of  fluorescence  can  be  distinguished,  corresponding  with  the  positive 
and  negative  craters.  These  regions  are  yellow  with  the  pure  sodium 
vapour,  but  on  a<ljusting  the  proportion  of  foreign  gas  the  positive  one 
becomes  green,  whilst  the  other  remains  yellow.  W.  0.  W. 

Fluorescence  [of  the  Minerals]  of  the  Sodalite  and  Wille- 
mite  Group  in  Ultra-violet  Light.  Theodor  Liebisch  {Sitzungsber. 
K.  Akad.  Wiss.  Berlin,  1912,  229— 240).— It  has  been  found  that 
many  minerals  belonging  to  the  sodalite  and  willemite  groups  become 
fluorescent  when  acted  on  by  the  ultra-violet  light  which  is  trans- 
mitted by  a  Wood's  filter.  Observations  are  also  recorded  which  show 
the  influence  of  the  wave-length  of  the  incident  light  on  the  fluores- 
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cence  of  the  minerals.     Certain  of  the  minerals  belonging  to  these 
groups  also  exhibit  phosphorescence  to  a  limited  extent. 

Tables  are  appended  showing  the  elem«nts  present  in  the  minerals 
of  the  sodalire  group,  in  troostite  aud  tephroite,  as  indicated  by 
observations  of  the  arc  spectra.  H.  M.  D. 

Rotation  Dispersion.  IV.  Influence  of  the  Solvent  on  the 
Light  Absorption  and  Rotation  Dispersion  of  Coloured  Com- 
pounds. Leo  a.  Tschugaekf  an'l  A.  Ogorodnikofp  {Zeitsck.  physikal, 
Cfiem.,  1912,  79,  471—480.  Compare  Abstr.,  1911,  ii,  450,  787).— 
The  light  absorption  and  rotation  dispersion  curves  for  six  coloured 
optically  active  substances  (imiuoxanthides,  Abstr.,  1902,  i,  604)  in 
toluene  and  acetone  as  solvents  have  been  measured,  and  the  results  are 
tabulated  in  full.  It  is  shown  that  the  toluene  curves  are  throuj^hout 
displact'd  towards  the  red  end  of  the  spectrum  in  comparison  to  the 
corresponding  acetone  curves,  so  that  the  solvents  have  a  parallel 
influence  on  the  light  absorption  and  rotation  dispersion.  G.  S. 

Pulverisation  of  Metals  by  Ultra-violet  Light.  F.  Schulze 
(Ber.  Deut.  physikal.  Gea.,  1912,  14,  246 — 257). — The  question  as  to 
whether  or  not  ultra-violet  light  has  a  pulverising  action  on  metals 
has  been  examined  by  three  different  methods  involving  the  measure- 
ment of  (a)  the  transpaiency  of  gold  leives;  (6)  the  activity  of  a 
thin  layer  of  a  polonium  preparation,  and  (c)  the  electiical  resistance 
of  thin  sheets  of  silver,  platinum,  and  gold.  All  three  method.s  jjave 
a  negative  result  for  the  ultra-violet  light  from  a  quartz-mercury  lamp, 
and  it  appears,  therefore,  that  the  pulverisation  effect,  if  it  exists, 
is  very  much  smaller  than  has  been  assumed  to  be  the  case. 

H.  M.  D. 

Photochemical  Kinetics  of  the  Hydrochloroplatinic  Acids 
in  very  Dilute  Solution.  Marcel  Boll  and  Paul  Job  (Compt,  rend., 
1912,  164,  881 — 88;i). — Variations  in  the  electrical  conductivity  of 
aqueous  solutions  of  the  acids  (0*000  liV)  on  exposure  to  light  were 
followed  by  the  electrometer  in  the  manner  previously  described  (this 
vol.,  ii,  384).  The  results  were  very  concordant,  and  in  the  case  of 
the  acids  HgPtClg,  H2Pt(OH)Cl5,  H2Pt(OH)2Cl^,  and  H2Pt(OH)4Cl2, 
appear  to  show  that  the  reactions  taking  place  are  bimolecular. 

w.  o.  w. 

Heliochromio  Decoloration  Process.  Stable  Positives  with 
Methylene-blue.  S.  Ram6n  y  Cajal  {Anal.  Fis.  Quim.,  1912,  10, 
26 — iO). — Methylene-blue  is  fixed  and  made  stable  to  light  by  means 
of  ammonium  molybdate  (as  in  Ehrlich's  histological  technique).  A 
bath  containing  3%  of  ammonium  molybdate  and  2%  of  copper  ^ulphate 
is  used  to  fix  methylene-blue  and  erythrosine.  A  fixing  agent  for 
yellow  is  still  wanting.  G.  D.  L. 

Biochemical  Reactions  in  Light.  I.  Hans  von  Edlbr  and 
E.  LiNDBERG  {Biochem.  Zeitsch.,  1912,  39,  410— 421).— There  is  formed 
from  dextrose  in  ultra-violet  light  an  acid,  which  on  the  further  action  of 
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light  evolves  a  gaseous  mixture  containing  15%  carbon  dioxide,  40% 
carbon  monoxide,  and  40%  hydrogen.  This  gas  is  formed  from  the 
primary  products  of  the  action  of  light  on  the  sugar.  The  scission  of 
lactic  acid  in  pure  aqueous  solution  into  alcohol  and  carbon  dioxide 
•which  takes  place  in  light  is  a  special  case  of  the  evolution  of  carbon 
dioxide  from  vegetable  acids.  The  condensation  of  acetaldehyde,  a 
process  so  important  in  the  formation  of  plant  acids,  is  a  light 
reaction.  The  rate  of  change  of  lactic  acid  into  alcohol  and  carbon 
dioxide  is,  within  certain  limits,  independent  of  the  concentration. 

S.  B.  S. 

The  Ranges  of  the  a-Particles  from  Uranium.  Hans  Geiobr 
and  J.  M.  Nuttall  {Phil.  Mag.,  1912,  [vi],  23,  439— 445).— The 
ionisation-range  curve  of  the  a-rays  of  uranium  was  compared  by 
a  special  method  with  those  given  by  polonium  and  ionium  under 
identical  conditions.  In  the  first  case  the  active  surface  consisted  of 
a  circular  ground  glass  plate  over  which  uranium  oxide  had  been 
uniformly  distributed  as  a  very  thin  layer  (0*4  mg.  per  sq.  cm.)  by 
rubbing  in  the  powder  with  the  finger.  In  the  other  two  cases 
mixtures  of  minute  traces  of  the  active  materials  with  relatively  large 
quantities  of  uranium  oxide  were  employed,  the  activity  due  to  the 
uranium  being  only  2  or  3%  of  the  total.  In  this  way  absorption  of  the 
a-rays  in  the  material,  if  any,  was  the  same  for  all  three  substances. 
These  films  were  placed  in  a  bell-jar  filled  with  hydrogen  at  various 
pressures,  below  a  grid  formed  of  a  thick  metal  plate  peiforated  with 
a  large  number  of  holes  to  which  a  very  thin  uniform  film  of  mica  was 
fixed.  Above  the  grid  was  another  bell-jar  containing  an  electroscope. 
The  ionisation-range  curve  was  determioed  by  varying  the  pressure 
of  the  hydrogen  in  the  lower  bell-jar.  The  ionium  and  polonium 
curves  were  identical  in  form,  but  the  uranium  curve  gave  a  maximum 
less  sharply  defined,  and  showed  a  much  slower  fall  of  ionisation 
towards  the  end  of  the  range.  The  uranium  curve  could  be 
compounded  out  of  two  ionium  or  two  polonium  curves  shifted 
relatively  to  one  another  by  4  mm.  of  range.  The  conclusion  was 
drawn  that  uranium  gives  two  sets  of  a-rays  of  ranges  respectively 
2'9  and  2*5  cm.  of  air  at  atmospheric  pressure  and  15°.  The 
connexion  between  the  logarithms  of  the  ranges  and  periods  agrees 
much  better  when  uranium  I  of  half -period  5x10^  years  is  given  the 
range  2  5  cm.  The  half-period  of  the  product  of  uranium,  called 
uranium  II,  giving  rays  of  range  2-9  cm.,  can  be  deduced  from 
this  connexion  to  be  about  2  x  10^  years.  Hence  in  a  gram  of 
uranium  there  should  be  a  quantity  of  the  chemically  similar  element 
of  atomic  weight  4  units  less  of  the  order  of  a  milligram.  This 
can  only  affect  the  chemically  determined  atomic  weight  of  uranium  in 
the  third  decimal  place.  The  period  of  ionium  calculated  from  the 
new  values  of  the  periods  and  ranges  of  uranium  I  and  II  is 
200,000  years.  F.  S. 

The  Numbers  and  Ranges  of  the  a- Particles  Emitted  by  the 
Emanation  and  Active  Deposit  of  Thorium.  T.  Barratt 
{Proc.  Physical  Soc,   1912,  24,  112 — 119). — Experiments  have  been 
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made  to  determine  the  relative  number  of  o-particles  from  each  of  the 
four  products,  thorium  emanation,  thorium  A,  thorium  C^,  and  thorium 
Cj,  together  with  the  ranges  of  the  particles.  Emanation  from  a 
mesothorium  preparation  was  drawn  through  a  box  provided  with  a 
thin  mica  window,  and  a  microscope  with  a  zinc  sulphide  pcre^-n  in 
focus  was  arranged  to  sliHe,  so  as  to  bring  the  screen  to  different 
distances  from  the  window.  The  number  of  a-particles  reaching  the 
screen  was  counted,  and  this  number  multiplied  by  the  square  of  the 
distance  from  the  window  represents  the  number  emitted  which  travel 
over  the  distance  in  question.  Measurements  were  made  with  the 
thorium  emanation  alone  and  with  the  active  deposit  alone  giving 
a-rays.  It  was  found  that  for  each  100  a-particJes  given  by  the 
emanation,  100  were  given  by  thorium  A,  35  by  thorium  C^,  and 
65  by  thorium  Co,  the  ranges  of  these  four  a-particles  being 
respectively  5'0,  5'4,  4-8,  and  8'6  cm.  of  air  at  76  cm.  of  mercury 
pressure  and  0°,  F.  S. 

The  Magnetic  Spectrum  of  ^-Rays  of  Thorium.  Otto  von 
Baeyer,  Otto  Hahn,  and  Lise  Meitner.  {Physikal.  Zeitsch.,  1912, 
13,  264 — 266). — New  determinations  of  the  /8-rays  of  mesothorium-2 
with  a  preparation  deposited  electrolytically  on  a  silver  wire,  recently 
prepared  from  mesothorium-1,  free  from  radio-thorium,  and  having  the 
y-activity  equivalent  to  6  rag.  of  radium,  showed  in  addition  to  the 
a-rays  five  sets  of  strong  ;8-rays  instead  of  four  as  previously  announced. 
The  velocities  of  these  rays  in  terms  of  that  of  light  are  0*57,  0-50, 
0  43,  0'39,  0"37.  In  a  stronger  field  two  other  sets  of  feeble  )8-rays 
of  velocities  0'66  and  0*60  were  observed.  The  spectrum  of  the  faster 
/8-rays  of  mesothorium-2  showed  no  clear  discontinuities,  but  is  a 
broad  band  with  variations  in  the  intensity.  This  may  be  due  to 
there  being  a  large  number  of  different  types  of  fast  /S-rays.  With 
the  same  wire  as  the  mesothorium-2  decayed,  the  rays  of  thorium-A'' 
made  their  appearance.  Two  sets  of  ^-rays  of  velocities  051'  and  0*47 
were  measured. 

New  observations  with  the  thorium  active  deposit  have  succeeded  in 
assigning  the  various  types  of  y8-rays  to  the  various  products. 
Thorium- 5  (new  nomenclature)  gives  two  sets  of  /3-rays  of  velocities 
0"73  (very  weak)  and  0*63  (very  strong).  Thorium-C  and  -D  give  in 
addition  to  fast  /S-rays  of  velocity  over  0*72,  a  weak  set  of  velocity 
0*36  and  a  strong  set  of  velocity  0*29.  For  these  experiments 
thorium-C  was  separated  from  the  other  products  of  the  active  deposit 
on  nickel,  and  its  radiation  measured  separately.  F.  S. 

Structure  of  the  y-Rays.  II.  Edgar  Meyer  {Ann.  Physik, 
1912,  [iv],  37,  700—720.  Compare  Abstr.,  1910,  ii,  673).— 
Experiments  are  described  when  seem  to  show  that  the  ionisation 
which  is  brought  about  by  a  bundle  of  y-rays  exhibits  variations  along 
the  line  of  propagation  of  the  rays,  and  also  in  a  direction  at  right 
angles  to  this.  The  apparatus  employed  was  similar  to  that  described 
previously.  The  results  indicate  that  a  single  y-ray  is  capable  of 
participating  in  more  than  one  ionisation  process,  or,  in  other  words 
that  more  than  one  secondary  fS-VAy  may  be  liberated  by  one  and  the 
same   y-ray.      This   does   not   appear  to  be  consistent  with  Bragg's 
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theory,  according  to  which  a  y-ray  can  only  give  rise  to  a  single 
electron.  The  observed  logitudinal  and  transverse  effects  can, 
however,  be  explained,  at  any  rate  qualitatively,  by  Sommerfeld's 
theory. 

The  view  put  forward  in  the  previous  paper,  that  the  y-rays  are 
anisotropic,  is  now  modified  to  the  extent  that  the  anisotropy  is  not 
complete,  but  only  partial.  H.  M.  D. 

lonisation  by  Moving  Eleotrifled  Particlea.  Sir  Joseph  J. 
Thomson  {Fhil.  Mag.,  1912,  [vi],23,  449— 457).— The  theory  developed 
assumes  that  kinetic  energy  is  imparted  to  electrons  in  an  atom  by  the 
passage  of  cathode  or  positive  rays  through  the  atom,  and  that  when 
this  energy  exceeds  a  definite  value  (that  required  to  ionise  the  atom) 
the  electron  escapes  from  the  atom,  leaving  the  latter  positively  charged. 
The  first  consequence  is  that  for  /S-rays  and  cathode  rays,  or  similarly 
rapidly  moving  electrons,  the  number  of  ions  produced  per  cm.  of  path 
in  a  gas  should  vary  inversely  as  the  kinetic  energy  of  the  /8-ray  or 
cathode  ray  particle,  which  Glasson  has  found  to  be  approximately 
confirmed  by  experiment  with  cathode-rays.  For  a  velocity  of 
4*7  X  lO"-*  cm./sec.,  1*5  pairs  of  ions  result  per  cm.  in  air  at  1  mm. 
pressure,  or  1140  pairs  at  atmospheric  pressure.  These  results,  on  the 
a^isumption  throughout  the  paper  that  the  energy  required  to  ionise  an 
atom  corresponds  with  that  acquired  by  an  electron  moving  through  a 
difference  of  po'ential  of  10  volts,  gives  the  coasequ' nee  that  the 
number  of  electrons  in  an  atom  is  not  greater  than  two  or  three  times 
the  atomic  weight.  Eve's  results  on  the  number  of  ions  (48)  per  cm. 
produced  in  air  by  )3-rays  of  radium  are  in  agreement  with  Glasson's 
for  cathode  rays  on  this  theory.  The  iooisHtion  produced  in  a  gas 
under  defined  conditions  should  vary  as  the  density  of  the  gas  divided 
by  the  energy  necessary  to  ionise  an  atom  of  the  gas,  a  result  which 
makes  it  appear  that  hydrogen  is  much  more  easily  ionised  than  any 
other  atom.  With  regard  to  positive  rays,  moving  at  high  velocity, 
the  number  of  ions  produced  should  vary  as  the  square  of  the  number 
of  atomic  charges  carried  by  the  po?*itive  ray  particle,  and  for  a-rays  is 
four  times  that  produced  by  a  fi-r&y  of  the  same  velocity.  Geiger's 
number  for  the  a-particle,  22,500  per  cm.  for  an  «t-ray  of  velocity 
206  X  10^  cm./sec,  agrees  with  that  calculated  (23,940)  from 
Glasson's  results  with  cathode-rays  on  this  theory.  Only  the 
lighter  atoms  and  molecules  in  a  vacuum-tube  in  ordinary 
circumstances  will  produce  ionisation  as  positive  rays,  the  minimum 
potential  necessary  for  an  atom  of  oxygen  being,  for  example, 
58,000  volts.  The  original  direction  of  motion  of  the  electron 
expelled  from  an  atom  is  at  right  angles  to  the  path  of  the 
ionising  ray.  In  the  re-combination  of  ions,  the  electron  as  the 
less  massive  of  the  two  ions  will  acquire  practically  all  the  kinetic 
energy,  which  must  be  dispersed  by  radiation  before  the  atom  resulting 
returns  to  its  normal  condition.  This  radiation  should  have  a  maximum 
of  energy  in  the  vicinity  of  wave-length  3'8  x  10 ~*  cm.,  which  corre- 
sponds with  that  of  light  very  far  in  the  ultra-violet.  By  assuming 
that,  in  addition  to  electrons  capable  of  being  dislodged  from  an  atom 
by   energy  corresponding  with   10  volts,   others   exist   requiring  an 
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amount  of  energy  corresponding  to  thousands  of  volts,  radiation,  of 
energy  maximum  in  the  vicinity  of  10"^  cm.  wave-length,  would  result. 
This  would  be  X-radiation,  corresponding  in  all  its  characteri.-itics  with 
the  characteristic  secondary  X-radiation  of  Barkla,  produced  by  matter 
when  the  atomic  weight  is  above  39,  and  the  exciting  rays  possess 
more  than  a  certain  minimum  degree  of  penetrating  power.  Finally, 
an  expressi<m  for  the  diminution  of  ppecific  heat  with  fall  of 
temperature,  of  the  same  form  as  that  given  by  Einstein  and  obtained 
experimentally  at  very  low  temperature  by  Nernst  and  his  pupils,  is 
obtained  by  assuming  the  existence  of  corpuscles,  the  thermal  kinetic 
energy  of  which  at  one  temperature  exceeds,  and  at  a  lower 
temperature  is  less  than,  that  necessary  to  produce  ionisation,  and 
by  giving  to  the  thermal  energy  among  the  electrons  the  distribution 
required  by  Maxwell's  law.  F.  S. 

Ionisation  by  Collision.  Norman  Campbell  {Phil.  Mag.,  191  2 
[vi],  23,  400 — 412). — Towrsend's  theory  of  ionisation  by  collision 
assumes  that  the  negative  ion  is  not  changed  by  collision,  whether  or 
not  ionisation  results,  but  remains  an  electron  throughout  its  history, 
and  does  not  collect  round  it  a  cluster  of  neutral  molecules.  This 
assumption  is  discussed  in  the  paper  following.  In  the  present  paper 
a  correction  is  made  in  the  theory  to  allow  for  the  fact  that  the  layer 
of  ions  within  the  minimum  distance  from  the  positive  electrode 
necessary  for  the  ions  to  acquire  the  velocity  requisite  to  ionise  by 
collision  do  not  contribute  to  the  ionisation.  More  approximate 
formulae,  taking  this  into  account,  applied  to  Townsend's  results  agree 
better  than  those  he  used,  and  confirm  the  main  physical  basis  of  his 
theory.  F.  S. 

Ionisation  by  a-Rays.  Norman  Campbell  (Phil.  Mag.,  1912,  [vi], 
23,  462 — 483). — The  a-rays  from  a  polonium  preparation  traverse  two 
parallel  electrodes  of  different  materials  separated  by  a  layer  of  gas, 
forming  S-rays  at  the  surface  of  the  electrodes.  The  difference  of 
potential  between  the  electrodes  is  sufficient  to  cause  the  S-rays  to 
ionise  by  collision,  the  S-rays  from  the  negative  electrode  alone 
escaping  into  the  gas.  Reversal  of  the  direction  of  the  held  will  then 
show  whether  the  S-rays  from  the  two  electrodes  are  the  same  in 
number  and  in  initial  velocity.  The  results  with  gold  and  aluminium 
electrodes  showed  no  differences  between  the  two  sets  of  S-rays,  and 
with  electrodes  of  the  same  metal,  between  the  incident  and  emergent 
8-rays.  A  detailed  series  of  accurate  measurements  based  on  the 
theory  of  ionisation  by  collision  (see  previous  abstract)  afford  consider- 
able support  of  the  theory  on  the  view  that  in  dry  air  the  electron 
remains  an  electron,  and  that  the  formation  from  it  of  complex  ions 
occurs  rarely,  if  at  all.  The  conclusions  are  drawn  that  the  initial 
velocity  of  the  8-ray  is  very  small  and  may  be  zero,  and  that  no 
important  part  of  the  energy  spent  in  ionisation  appears  as  energy  of 
the  ejected  electron.  The  experiments  are  consistent  with  the  view 
that  none  of  the  energy  spent  appears  as  energy  of  ionisation,  but  is 
utilised  in  producing  changes  in  the  atom  of  which  ionisation  is  a  by- 
product.    In  this  case  the  energy  of  ionisation  would  be  derived  from 
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that  of  the  external  electric  field.  The  fact  that  a  metal  emitting 
S-rays  raises  itself  to  a  finite  positive  potential  is  against  this  view, 
and  this  phenomenon  is  being  further  investigated.  F.  S. 

Determination  of  the  Number  of  Ions  Produced  by  an 
a-Particle  from  Polonium.  Thomas  S.  Taylor  {Phif..  Mag ,  1912, 
[vi],  23,  670  —  676) — The  determination  involved  three  mea-uieiiients  : 
(1)  the  saturation  current  produced  by  a  lituited  beam  of  a-rays  from 
polonium  ;  (2)  the  CHpHcity  of  the  meHSuiing  system  ;  (3)  the  number  of 
a-particles  producing  the  ionization  current,  by  counting  the  number 
of  scintillations  produced  on  a  zinc  sulpnide  screen.  This  number  was 
taken  to  be  85%  of  the  number  expelled,  the  screen  having  been 
calibrated  by  counting  the  a-particles  from  some  radium  active  deposit 
for  which  the  a-ai;tivity  was  calculated  from  the  y-activity.  The  mean 
of  five  closely  agreeing  determinations  gave  the  number  164,0'iO  for 
the  ions  produced  by  the  single  a-particle  of  polonium,  a*-suming  the 
value  of  e  to  be  467  x  10" i°  E.S.U.  The  energy  required  to  produce 
an  ion  in  air,  calculated  by  dividing  the  kinetic  energy  of  the  a-particle 
at  the  beginning  of  its  path  by  the  above  number,  works  out  at 
5-3  X  10-11  erg.  F.  S. 

The  Charges  on  Ions.  John  S.  Townsend  [Phil.  Mag.,  1912,  [vi], 
23,  677 — 679). — The  value  of  the  charges  on  ions  produced  by  a  hot 
wire  in  air  and  hydrogen  at  atmospheric  pressure  recently  published  by 
J.  C.  Pomeroy  (this  vol.,  ii,  114),  in  which  the  principle  of  the  author's 
method  is  stated  to  have  been  employed,  is  vitiated  by  neglect  of  a 
fundamental  comiition  on  which  the  success  of  this  method  depends, 
namely,  that  such  experiments  must  be  conducted  at  low  pre>sure8. 
The  reasons  for  this  are  discussed  in  detail.  Not  only  does  the 
diffusion  of  the  ions  enter  into  the  method,  but  also  their  self-repulsion, 
and  in  order  that  the  first  may  be  the  predominating  effect,  low  pressure 
of  the  gas  is  essential.  F.  S, 

The  Direct  or  Indirect  Nature  of  the  lonisation  by  X-rays. 
William  H.  Bhaqq  {Phil.  Mag.,  1912,  [vi],  23,  647— 650).— Some 
criticisms  of  Barkla  with  reference  to  the  author's  conclusion,  that  the 
ionis'ition  by  X-rays  is  an  indirect  process  due  to  the  seoondaiy 
cathode-rays  generated,  are  replied  to.  It  is  pointed  out  that  Barkla's 
experiments  do  not  reve^.l  the  large  proportion  of  indirect  ionisation 
which  is  known  to  exist,  and  therefore  cannot  be  held  to  prove  anything 
definite  as  to  the  relative  amounts  of  direct  and  indirect  ionisation. 
Further,  the  arguments  assume  the  applicability  of  Lenard's  density 
law  of  absorption,  and  it  is  unknown  whether  this  applies.  F.  S. 

Liberation  of  Electrically  Charged  Particles  from  an  Incan- 
descent Platinum  Wire  during  the  Catalysis  of  Electrolytic 
Gas  (Hydrogen  and  Oxygen).  Leon  Weissmann  {Zeitsch.  phyaikal. 
Gham.,  1912,  79,  257— 27«). — In  continuation  of  the  experiments  of 
Haber  and  Just  (Abstr.,  1911,  ii,  954),  the  effect  of  the  composition  of 
the  surrounding  gas  on  the  discharge  of  electrically  charged  particles 
from  platinum  at  800°  and  850°  has  been  investigated.       As  regards 
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the  escape  of  positively  charged  particles,  when  the  efEect  has  ceased 
in  air  it  is  restored  by  the  action  of  a  gas  containing  hydrogen,  and 
conversely,  when  the  positive  charge  has  ceased  in  hydrogen,  it  is 
restored  by  surrounding  the  wire  with  air  or  oxygen.  The  presence  of 
a  mixture  of  hydrogen  and  oxygen  also  lengthens  the  period  during 
which  positive  particles  escape  from  the  platinum,  and  as  quite  different 
effects  are  obtained  when  one  of  the  gases  is  displaced  by  the  indifferent 
nitrogen,  it  is  suggested  that  the  liberation  of  the  positive  particles  is 
connected  with  the  chemical  combination  of  the  gases.  The  matter  is 
not  fully  explained,  however,  since  the  discharge  of  positive  particles 
in  electrolytic  gas  continuously  diminishes  in  intensity,  although  the 
rate  of  combination  of  the  gases  remains  constant. 

In  gaseous  mixtures  poor  in  hydrogen  there  is  practically  no  libera- 
tion of  negatively  charged  particles,  but  in  mixtures  rich  in  hydrogen 
the  discharge  of  positive  and  negative  particles  is  of  the  same  order. 
In  such  mixtures  the  presence  of  oxygen  along  with  hydrogen  greatly 
diminishes  the  intensity  of  the  negative  discharge.  G.  S. 

Liberation  of  Electrically  Charged  Particles  from  an  Incan- 
descent Platinum  Wire  during  the  Catalysis  of  Mixtures  of 
Oxygen  with  Hydrogen  and  with  Carbon  Monoxide.  0.  Gkieb 
{Zeitsch.  physikal.  Chem.,  1912,  79,  377 — 381). — Atter  the  work  of 
Weissmann  on  this  subject  was  concluded  (compare  previous  abstract), 
a  paper  by  H.  A.  Wil!?on  appeared  (Abstr.,  1911,  ii,  572),  in  which  it, 
is  stated  that  a  platinum  wire  f»revioiisly  dipped  iii  water  or  potassium 
sulphate  solution  gives  a  strong  positive  effect  when  heated.  The  author 
confirms  Wilson's  observation  for  potassium  sulphate,  but  finds  that 
water  has  no  effect,  and  suggests  that  the  wire  used  by  Wilson  for  his 
obsei'vations  with  water  was  not  free  from  potassium.  It;  follows  that 
Weissmann's  results  with  electrolytic  gas  are  not  due  to  the  forma- 
tion of  water  vapour.  Further,  there  is  no  restoring  effect  on  the 
positive  discharge  when  carbon  monoxide  and  oxygen  combine  in 
contact  with  hot  platinum,  so  that  the  results  already  described  are 
connected  in  some  way  with  the  presence  of  the  hydrogen.  G.  S. 

Atomic  Weight  of  Radium.  Robert  Whytlaw-Gray  and 
Sir  William  Kamsay  {Proc,  Hoy.  Soc,  1912,  ^,  86,  270— 290).— The 
method  employed  consisted  in  the  conver^iion  of  radium  chloride  into 
radium  bromide  and  vice  versa  by  heating  in  a  current  of  hydrogen 
bromide  or  hydrogen  chloride  respectively,  and  possessed  the  advantages 
that  there  were  no  transferences  of  the  material  from  the  vessel  con- 
taining it,  and  that  only  gaseous  reagents  were  employed.  The  raw 
material  consisted  of  0-33  gram  of  70%  radium  bromide  from  Cornish 
pitchblende,  which  was  fractionally  crystallised  from  water  or  dilute 
hydrobromic  acid.  The  products  used  to  determine  the  atomic  weight 
consisted  usually  of  between  2  and  3  mg.  of  radium  bromide,  which 
was  weighed  in  silica  capsules  on  a  modified  form  of  the  micro-balance 
described  by  Steele  and  Grant,  and  used  in  connexion  with  the 
determination  of  the  density  of  the  radium  emanation.  The  value  of 
the  atomic  weight  adopted  is  226-36  (CI  =  35-46,  Br  =7992),  which 
confirms  Mme.  Curio's  and  is  at  variance  with  Honigschmid's  results. 
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The  value  calculated  by  subtracting  the  weight  of  three  atoms  of 
helium  expelled  from  the  atomic  weight  of  uranium  is  either  2"26*52 
or  226*43,  according  to  the  value  adopted  for  uranium.  On  the  other 
hand,  the  atomic  weight  of  lead  calculated  by  the  subtraction  of  eight 
atoms  of  helium  should  be  206*5  to  206*6,  which  is  about  0*3  unit 
lower  than  the  accepted  number.  Various  possibilities  are  discussed, 
including  one  that  the  atomic  weights  of  uranium  and  radium  may  both 
be  0*5  unit  too  low,  and  that  the  value  found  for  radium  is  really  a 
minimum  value.  In  an  appendix  details  are  given  of  the  precautions 
adopted  in  the  weighings  with  the  micro-balauce,  and  full  data  of  the 
weighings  in  the  various  experiments.  The  atomic  weight  of  barium 
found  by  converting  3*5  mg.  of  barium  bromide  into  the  chloride 
gave  a  value  practically  identical  with  the  International  atomic  weight. 

F.  S. 

Experiments  with  Weak  Radium  Solutions.  Heinrich 
W.  Schmidt  and  H.  Nick  {Physikal.  Zeitsch.,  1912,  13,  199—207).— 
The  preparation  of  standard  solutions  containing  2*19x  lO"'*  gram 
radium  per  c.c.  was  carried  out  by  diluting  a  solution  containing 
0*055  mg.  of  radium.  The  latter  figure  was  derived  from  y-ray  com- 
parisons with  a  preparation  of  Stefan  Meyer  giving  118  gram-calories 
per  hour  per  gram  of  radium.  The  emanation  from  the  standard 
solutions  was  measured  in  two  electroscopes  provided  with  separate 
ionisation  chambers,  the  larger  being  25*2  cm.  high  and  7*10  cm. 
diameter,  the  smaller  6*5  cm.  high  and  7*10  cm.  diameter.  The 
emanation  was  removed  from  the  solutions  by  boiling  out  under 
reduced  pressure.  Measurements  were  taken  from  three  to  five  hours 
after  introducing  the  emanation  into  the  electroscope.  The  single 
observations  varied  several  %,  which  is  ascribed  to  variations  in 
the  emission  of  a-rays  from  these  small  quantities  of  radioactive 
material.  A  series  of  measurements  in  which  the  emanation  was  in 
equilibrium  with  the  radium  and  in  which  it  had  accumulated  only 
two  days  gave  the  same  result,  the  variations  observed  by  Mme.  Curie 
in  this  connexion  not  being  confirmed.  The  capacity  of  the  larger 
apparatus  was  6*33  and  of  the  smaller  4*34,  and  the  value  of  the 
ionisation  current  per  1  curie  of  emanation  was  for  the  smaller 
3*19  X  106,  and  for  the  larger,  3*84  x  W  E.S.U.  The  values  calculated 
from  Duane  and  Laborde's  empirical  formula  from  Mme.  Curie's 
results  were  for  the  sizes  of  cylinders  employed,  3*16  and  3*99  {  x  10® 
E.S.U.).  F.  S. 

Electrochemistry  of  Radioactive  Substances.  Georg  von 
Hevesy  {Phil.  Mag.,  1912,  [vi],  23,  628 — 646).— Since  in  the  electro- 
chemistry of  radioactive  substunces  quantities  may  be  detected  far 
below  those  that  can  be  detected  in  the  case  of  other  substances,  the 
deposition  of  radioactive  substances  by  electrolysis  in  detectable 
amount  should  occur  with  differences  of  potential  below  the  decomposi- 
tion voltage  of  the  system,  and  it  is  to  be  expected  that  every  metal 
immersed  in  a  neutral  solution  should  be  capable  of  depositing  a 
radioactive  substance  to  greater  or  less  degree.  This  has  been  found 
to  be   the   case   for   fifteen   radio-elements   and   for   all   metals,  not 
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excepting  gold  and  silver.  The  paper  deals  chiefly  with  the  influence 
of  the  difEerence  of  potential  between  the  metal  and  the  solution  on 
the  deposition  of  the  three  active  deposits.  Various  known  potentials 
were  employed  by  simply  dipping  the  metal  into  a  solution  of  oue  of 
its  salts  of  known  concentration,  to  which  the  solution  of  active 
deposit  was  added.  The  concentration  of  the  radium-C  employed  varied 
from  8  to  4,  and  of  thorium-C  from  1  to  0*5  (  x  10"^^  gram  per  c.c). 
When  the  metal  is  positive  to  the  solution,  as,  for  exaujple,  silver  in 
silver  nitrate,  the  deposit  consists  of  the  C- member  practically  pure, 
but  as  the  potential  difference  is  reduced,  the  relative  quantity  of 
the  ^-member  depositing  increases,  and  when  negative  potentials, 
like  zinc  in  zinc  sulphate,  are  used,  the  jB-tuember  is  deposited  in 
excess  of  the  equilibrium  amount.  The  relative  quantities  of  the  two 
members  in  terms  of  the  equilibrium  proportion  was  readily  deter- 
mined by  the  decay  curve  of  the  active  material  deposited.  The 
three  ^-members  and  the  three  C-members  (radium,  thorium,  actinium) 
are  respectively  identical  in  their  electro-chemical  behaviour.  The 
potential  at  which  the  B-  and  C-members  are  deposited  in  equilibrium 
proportions  is  0*63  volt,  the  metal  being  negative  to  the  solution.  By 
making  use  of  the  graph  connecting  the  relative  proportion  of  the 
£-  and  C-members  deposited  with  the  single  electrode  potential,  it  was 
easy  to  determii;e  single  electrode  potentials  not  capable  of  being 
measured  by  ordinary  methods ;  thus  Cu/HgO,  in  which  the  copper 
was  immersed  one  minute,  was  found  to  be  the  same  as  Cd/CdSO^,  or 
0"7  volt  more  negative  than  CU/CUSO4.  The  potential  of  a  copper  plate 
immersed  in  water  containing  radium-5  and  -C  in  equilibrium  for  0*2 
second  was  found  to  be  2  volts  negative  to  the  liquid  from  the  relative 
amount  of  the  B-  and  C-members  deposited.  Actinium-5  and  -C  form  the 
quickest  indicator  to  employ  for  this  purpose,  as  from  a-ray  measure- 
ments for  a  tew  minutes  after  the  deposition,  the  P.D.  can  be  accurately 
found.  The  determination  with  thorium-^  and  -C  takes  longer,  but  is 
more  accurate,  whilst  radium- J5  and  -C  is  not  suitable,  partly  on 
account  of  the  relative  persistence  of  the  ^-product,  partly  because  of 
the  similarity  of  the  two  periods.  The  F.D.'s  tantalum/KCl  (normal) 
and  Ta/T&^O^  found  by  radioactive  and  electrochemical  methods  were 
in  agreement. 

Electrolysis  of  an  acid  solution  containing  B-  and  C-members  in 
equilibrium  (1)  with  very  small  current  density  and  voltage  far 
below  the  decomposition  voltage  of  water,  gives  very  pure  radium-C ; 
(2)  with  voltage  equal  to  the  decomposition  voltage  of  water,  gives  a 
mixture  of  B  and  C  corresponding  with  a  potential  of  metal  to 
solution  of  —0*4  volt.  In  an  alkaline  solution  the  mixture  corre- 
sponded with  —  0*7  volt,  whilst  with  a  large  current  density,  so  that 
the  decomposition  of  water  is  exceeded,  the  mixture  of  B  and  C 
corresponded  to  —  1*1  volt.  Von  Lerch's  original  method  of  depositing 
pure  radium-C  on  nickel  in  an  acid  solution  is  discussed  and  expliined 
by  the  abnormal  negative  potential  of  nickel  in  an  electrolyte  and 
the  passivity  of  the  electrode  in  consequence,  and  to  the  selective 
solution  of  the  radium-^  deposited  at  the  same  time  by  the  acid  liquid. 
In  neutral  solution  pure  radium-C  is  never  obtained. 

Per  molecule  of  the  C-members,  the  calculated  equilibrium  amounts 
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of  the  ^-members  are  for  radium  1*4,  for  thorium  10"6,  and  foi- 
actinium  1  7  molecules.  R  idium-C  is  much  more  easily  separated  pure 
than  either  actinium-C  or  thorium-C,  but  actinium-C  is  more  easy  to 
separate  pure  than  thorium-(7.  This  anomaly  receives  an  explanation 
if  the  thorium-(7  member  corresponding  to  the  other  (7-members  is  that 
one  of  the  branch  series  found  by  Marsden  and  Barratt  to  give  only 
35%  of  the  total  a-radiation,  for  in  this  case  the  ratio  of  B  to  C  would 
be,  for  thorium,  30  in8t«ad  of  10*6.  F.  S. 

The  Penetrating  Radiation  Present  in  the  Atmosphere. 
Albert  Gockel  {Jahrb.  Radioaktiv.  Elektronik.,  1912,  O,  1 — 15). — The 
mass  of  observations  bearing  on  the  questions  as  to  origin  of  the 
penetrating  radiation  in  the  atmo.sphere  and  the  cause  of  its  changes 
is  discussed  in  detail.  Some  of  these  favour  the  view  that  the  rays 
have  their  origin  in  the  radioactive  matter  in  the  earth's  crust,  whilst 
others  point  to  the  active  deposit  in  the  atmosphere  as  the  chief  source 
of  the  ray.«.  New  observations  are  recorded,  in  which  the  intensity  of 
the  penetrating  rays  on  successive  days,  which  differed  entirely  in 
their  meterological  chai-acter,  did  not  difEer  within  the  error  of 
measurement.  In  the  immediate  neighbourhood  of  the  ground, 
however,  the  effect  of  active  deposit  on  the  surface  was  marked.  The 
lowest  value  recorded  was  in  the  ice  grotto  of  the  Grindelwald  glacier, 
whern  the  value  corresponded  with  the  production  of  three  ions  per  c.c. 
per  second.  A  great  number  of  other  isolated  observations  are 
recorded.  F.  S. 

Effect  of  Temperature  on  Radioactive  Disintegration. 
Alkxander  S.  Russkll  {Proc.  Roy.  Soc,  1912,  A,  86,  240 — 253;.— 
The  experiments  of  other  workers  on  the  changes  of  magnitude  of  the 
penetrating  radiation  from  the  radium  emanation  and  its  products  in 
sealed  quartz  tubes  when  the  temperature  is  varied  have  been  repeated, 
and  a  complete  explanation  arrived  at.  In  the  first  place  it  was  shown 
that  pure  radium-C  and  also  the  whole  active  deposit  from  the 
emanation  are  not  affected  as  regards  the  intensity  of  their  ;3-  or  y- 
raya,  nor  the  rate  of  decay  of  their  activity  when  heated  in  quartz 
tubes.  It  was  found  with  the  radium  emanation  in  a  sealed  quartz 
tube  that,  when  differences  of  temperature  occur  between  different 
parts  of  the  tube,  above  320°  the  radium-C  shifts  its  position  to  the 
cooler  part  of  the  tube,  and  may  so  be  localised  in  a  very  small  part. 
From  650^  upward  volatilisation  of  radium-C  is  complete,  whilst  from 
450°  to  600°  the  effect  is  important.  Radium-i^  commences  to 
volatilise  at  room  temperature.  Using  spherical  and  conical  shaped 
quartz  vessels  containing  the  emanation,  changes  of  intensity  of  the 
/^•rays  occurred,  as  found  by  other  investigators,  which  could  be 
explained,  in  the  first  place,  by  differences  of  temperature  at  different 
parts  of  the  tube  and  consequent  change  of  position  of  radium-C,  and 
in  the  second  place  by  differences  in  the  absorption  of  the  /?-rays  by 
the  quartz  walls  according  as  they  originated  from  matter  deposited 
on  the  walls  or  distributed  through  the  gas-phase.  The  ab.sorption  in 
the  first  case  is  greater  than  in  the  second,  rays  coming  from  near  the 
centre  of  the  tube  of  necessity  having  a  shorter  average  path  through 
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the  quartz  than  those  originating  at  the  inside  surface  of  the  walls. 
There  is  no  real  effect  of  temperature  on  the  radioactive  changes. 

F.  S. 

Decoiaposition  of  Uric  Acid  by  the  Action  of  Radium 
Emanation.  P.  Mesernitsky  (Compt.  rend.,  1912,  154,  770—772). — 
Monosodium  urate  suspended  in  a  saturated  aqueous  solution  of  the 
salt  is  decomposed  by  the  a-rays  from  radium  emanation,  the  substance 
going  into  solution  with  formation  of  ammonia.  The  intermediate 
products  of  decomposition  could  not  be  identified.  Oxygen  is  without 
effect  on  the  change,  which  occurs  equally  readilyin  an  inert  atmos- 
phere. Radium  bromide  sealed  in  glass  tubes  produces  only  slight 
decomposition  of  the  urate.  W.  O.  W. 

A  Negative  Result  Connected  with  Radioactivity.  Joseph 
H.  Vincent  and  A.  Bursill  (Proc.  Physical  Soc,  1912,  24,  71 — 74). — 
Bismuth,  antimony,  and  iron  were  subjected  to  a  high-frequency 
alternatiog  magnetic  field  to  see  whether  instability  could  be  produced 
in  them  accompanied  by  radioactive  effects.  The  specimens  were 
contained  inside  a  gold-leaf  electroscope,  and  surrounded  by  a  coil 
traversed  by  the  oscillatory  discharge  from  a  condensor,  but  no 
radioactivity  was  produced.  F.  S. 

The  Common  Instruments  for  the  Determination  of  the 
Radio-activity  of  Springs.  Simon  Loewenthal  {Zeitsch.  angew. 
Chem.,  1912,  25,  670). — Henrich  and  Glaser  {ibid.,  16),  in  their 
remarks  on  the  Engler-Sieveking  Fontaktoscope  and  on  the  modi6ca- 
tion  of  it  by  the  author,  omitted  to  correct  their  results  for  the 
difference  in  the  size  of  the  measuring  cylinders,  which  can  easily  be 
done  by  Daane's  formula.  The  indications  of  the  two  instruments  then 
become  alike.  F.  S. 

The  Mineral  Waters  of  Bath.  Sib  William  Ramsay  {Chem. 
News,  1912,  105,  133 — 135). — The  estimated  volume  of  gas  per 
twenty-four  hours  coming  from  the  King's  Well  is  4927  litres,  and 
it  consi-sts  of  nitrogen  and  carbon  dioxide,  without  hydrogen,  oxygen, 
or  methane.  The  nitrogen  contains  rare  gases  in  the  proportion 
73*63%  argon,  23*34%  neon,  and  2*97%  helium,  the  total  volume  per 
twenty-four  hours  emitted  being  39,  12*5,  and  1*5  litres  for  the 
three  gases  respectively.  There  is  188  times  as  much  neon  in  the 
gas  from  the  King's  Spring  as  in  the  atmosphere.  The  water  of  the 
King's  Well  contains  0*1387  x  10-^  gram  of  radium  per  litre,  and 
1*73  X  10-*  curie  of  emanation,  whereas  the  gas  from  the  King's  Well 
contains  33*65  x  10-*  curie.  The  water  is  about  twice,  and  the  gas 
about  four  times,  as  rich  in  emanation  as  the  Buxton  waters  and  gas. 
About  0*17  of  a  millicurie  per  twenty-four  hours  is  contained  in  the 
natural  gas  from  the  King's  Spring.  F.  S. 

Action  of  ROntgen  Rays  on  Gold  Hydrosol.  Ant.  Galecki 
(Zeitsch.  Chem.  lad.  KoUoide,  1912,  10,  149— 150).— It  is  shown  by 
ultramicroscopic  observations  that  Rontgen  rays  have  a  coagulating 
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effect  on  the  particles  in  gold  hydrosols ;  the  change  of  colour  with 
increase  in  the  size  of  the  particles  is  very  slight.  G.  S. 

Electron  Theory  of  Metals.  George  JaffI:  {Phijsikal.  Zeitsch., 
1912,  13,  284 — 287). — A  theoretical  paper  in  which  the  author 
examines  the  relationship  between  the  thermal  and  electrical  con- 
ductivities of  the  metals  and  the  variation  of  the  conductivity  ratio 
with  temperature  from  the  point  of  view  of  the  electron  theory. 
The  conclusion  is  drawn  that  the  metals  not  only  contain  free 
electrons  and  positive  ions,  but  also  negative  ions,  these  resulting 
from  the  combination  of  electrons  with  neutral  molecules. 

H.  M.  D. 

Relationship  between  Electrical  Resistance,  Fusion  Tem- 
perature, and  Atomic  Volume  of  the  Metals.  A.  Stein  {Physikal. 
Zeitsch.,  1912,  13,  287— 288).— Since  the  electrical  resistance  of  a 
metal  is  proportional  to  the  absolute  temperature  and  therefore  to  the 
square  of  the  amplitude  of  the  atomic  vibrations,  it  can  be  shown  on 
the  basis  of  Lindemann's  theory  that  the  atomic  electrical  resistance 
at  temperature  T  should  be  proportional  to  'tr'^ Til's,  where  v  is  the 
atomic  volume  and  Tg  the  melting  point  of  the  metal.  If  k  is  the 
specific  resistance,  the  atomic  resistance  is  given  by  kjv^''^,  and  therefore 
k.l't/v.T  should  be  constant. 

The  experimental  data  for  different  metals  do  not  give  the  same 
value,  although  copper,  gold,  aluminium,  magnesium,  cadmium,  and 
tin  furnish  a  group  for  which  this  quantity  is  equal  to  I'l  x  10"".  Lead 
and  thallium  give  a  value  twice,  platinum  and  palladium  a  value  six 
times,  as  large  as  that  characteristic  of  the  first  group.        H.  M.  D. 

Electrical  Conductivity  of  Metals  and  Alloys  from  the 
Standpoint  of  Dispersoid  Chemistry.  P.  P.  von  Weimakn  (J. 
Euss.  Phys.  Chem.  Sue,  1912,  44,  Phys.  Part,  74 — 82).-<rheoretical 
considerations  lead  to  the  conclusion  that,  with  increase  in  the  degree 
of  dispersion,  the  resistance  of  chemically  pure  metals  should  increase 
and  its  temperature-coefficient  decrease,  whilst  the  supplementary 
resistance  should  be  approximately  independent  of  the  temperature. 
The  influence  of  the  degree  of  dispersion  on  the  conductivity  of  alloys 
is  also  discussed.  T.  H.  P. 

Electrical  Conductivity  of  Sulphur.  M.  Pigulewsky  (/.  Euss. 
Phys.  Chem.  Soc,  1912,  44,  Phys.  Part,  105— 122).— The  manner  in 
which  the  electrical  conductivity  of  sulphur  changes  with  the 
temperature  varies  according  as  the  sulphur  is  crystalline  or  amor- 
phous. The  conductivity  of  crystalline  sulphur  increases  with  rise  of 
temperature  to  a  maximum  at  about  140 — 150°,  and  afterwards 
continues  to  fall  until  the  boiling  point  is  reached.  With  amorphous 
sulphur  the  conductivity  falls  as  far  as  140 — 150°,  then  increases  up 
to  160 — 170°,  after  which  temperature  it  falls  continuously  to  the 
boiling  point.  With  amorphous,  but  not  with  crystalline,  sulphur 
the  conductivity  is  increased  by  the  action  of  light,  this  effect  being 
caused  more  especially  by  rays  of  shorter^  wave-length  than  280  /a/i. 
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This  phenomenon  is  conditioned   by  changes  occurring  in  the  sulphur, 
and  by  phenomena  such  as  that  of  Hallwachs.  T.  H.  P. 

Influence  of  Temperature  and  Light  on  the  Conductivity 
of  a  Phosphorescent  Substance  (Calcium  Sulphide),  Pierre 
Vaillant  (Gompt.  rend.,  1912,  154,  867— 869).— The  electrical 
conductivity  of  a  thin  plate  of  calcium  sulphide  increases  when  it  is 
exposed  to  light,  until  a  maximum  is  reached,  when  it  rapidly 
diminishes.  In  darkness  the  diminution  is  continuous,  and  is  so  con- 
siderable after  five  days  that  the  conductivity  is  not  measurable. 
These  results  are  not  due  to  changes  in  temperature,  since  the  curves 
showing  variation  of  conductivity  with  temperature  during  illumina- 
tion have  at  their  rectilinear  portions  an  angular  coefficient  which 
varies  with  the  source  of  light  and  its  distance,  and  is  modified  by 
the  interposition  of  a  cell  of  water.  When  the  light  is  withdrawn 
the  temperature  and  concentration  both  diminish,  but  the  curve  is  of 
a  different  nature  from  the  preceding  ones,  even  when  the  illumination 
is  of  short  duration.  W.  0.  W. 

Electrical  Behaviour  of  Certain  Sulphides  and  Oxides  and 
the  Continuity  and  Reversibility  of  Physical  Properties  in 
Different  Modifications  of  Solid  Substances.  Johannes 
KoENiGSBERGKR  {Physikal.  Zeitsch.,  1912,  13,  281 — 284). — The  author 
discusses  the  changes  in  the  physical  properties  which  are  observed 
when  the  stable  forms  of  certain  minerals  (iron  pyrites,  magnetite, 
quartz)  are  transformed  at  certain  definite  temperatures  into  other 
modifications.  Whereas  the  magnetic  properties  change  continuously 
in  passing  through  the  transition  temperature,  this  is  not  the  case 
with  the  electrical  conductivity.  Corresponding  with  this  difference, 
the  change  in  the  paramagnetism  is  found  to  be  reversible,  whereas 
the  alteration  in  the  electrical  properties  represents  an  irreversible 
transformation. 

Those  properties  which  depend  on  the  structure  of  the  molecules 
may  be  expected  to  exhibit  continuity  and  reversibility  at  the 
transition  temperature,  whereas  those  which  depend  partly  or  entirely 
on  the  relative  positions  of  the  molecules  will  show  a  more  or  less 
sharp  change  when  the  one  form  is  transformed  into  the  other. 

H.  M.  D. 

Electrolytic  Dissociation.  Svante  Arrhenius  (/.  Amer.  Chem. 
Soc,  1912,  34,  353— 364).— The  Willard  Gibbs  Address,  delivered 
before  the  Chicago  [Section  of  the  American  Chemical  Society,  and 
giving  a  historical  account  of  the  development  and  progress  of 
the  theory  of  electrolytic  dissociation.  E.  G. 

Influence  of  Electrolytes  on  Electric  Endosmosis.  G.  von 
Elissafofp  {Zeitsch.  physikal.  Chem.,  1912,  79,  385— 420).— The 
method  used  was  as  follows  :  A  capillary  tube  partly  filled  with  water 
or  an  electrolyte  was  supported  in  a  horizontal  position  between  two 
discharge  points,  one  of  which  was  connected  with  one  of  the  poles  of 
an   influence  machine,  the  other  earthed.     When  the  machine  is  in 
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action,  water  is  slowly  transferred  to  the  end  of  the  capillary  turned 
towards  the  negative  pole.  la  this  way  the  electro-endosmose  of  water 
and  of  aqueous  solutions  of  a  number  of  salts,  dyes,  acids,  and  alkalis 
were  investigated  in  quartz  and  glass  capillary  tubes. 

Both  in  glass  and  quartz,  water  is  transferred  to  the  negative  pole. 
All  electrolytes,  with  the  exception  of  the  alkalis,  diminish  the 
endosmosis.  Alkalis  in  small  concentration  have  very  little  effect  on 
the  osmosis  in  glass,  but  increase  it  considerably  in  quartz  tubes. 
The  diminution  in  the  amount  of  liquid  transferred  is  connected  with 
the  concentration  in  dilute  solution  by  the  formula  dv  =  k  log  c  +  y, 
where  k  and  y  are  constants.  As  regards  the  nature  of  the  electro- 
lytes, the  cations  are  more  effective  than  the  anions,  and  for  cations  of 
the  light  metals  the  effect  increases  markedly  with  the  valency,  whilst 
cations  of  the  same  v-ilency  have  equal  effect  in  equivalent  concentra- 
tion. H'  ions,  the  cations  of  the  heavy  metals,  of  the  organic  b  ises, 
and  especially  of  the  basic  dyes  have  a  much  greater  effect  than 
corresponds  with  their  valency. 

With  solutions  of  thorium  nitrate  in  glass  and  quartz  and  with  solu- 
tions of  crystal- violet  in  glass,  the  liquid  moves  towards  the  positive  pole. 

The  lowering  effect  of  electrolytes  on  osmosis  is  shown  in  extremely 
small  concentration ;  in  the  case  of  a  solution  of  thorium  nitrate 
containing  0*2  mg.  per  litre,  the  amount  of  liquid  transferred  is  about 
50%  less  than  in  water. 

There  is  a  close  parallelism  between  the  effect  of  electrolytes  on 
osmosis  and  on  the  precipitation  of  suspension  colloids. 

The  phenomena  can  be  accounted  for  on  the  basis  of  adsorption  if  it 
is  assumed  that  the  electric  properties  of  the  walls  depend  on  the 
nature  of  the  material,  and  are  only  indirectly  influenced  by 
adsorption.  G.  S. 

Electric  Osmosis  and  Concentration  of  Electrolytes.  J.  O. 
Wakeun  Baeratt  and  Albkrt  B.  H.\nRiii  {Zeitsch.  Elektrochem.,  1912, 
18,  221 — 225). — The  method  of  investigation  was  to  measure  the  rate 
of  passage  of  the  solution  through  a  diaphragm  under  the  influence 
of  a  potential  gradient.  As  diaphragms  parchment  paper  and 
gels  of  gelatin  (10%)  and  agar -agar  (15%)  were  used,  and  the 
effect  of  hydrochloric  acid,  sodium  hydroxide,  and  certain  salts  was 
investigated.  The  potential  gradient  in  the  diaphragms,  the  strength 
of  the  current,  and  the  relationship  between  the  amount  of  transport 
and  the  concentration  of  the  electrolyte  are  given  in  tabular  form. 

With  diaphragms  of  agar-agar  and  of  parchment,  the  liquid  was  in  all 
cases  transported  from  anode  to  cathode.  With  gelatin  diaphragms,  on 
the  other  hand,  the  direction  of  transport  was  from  anode  to  cathode 
in  the  case  of  solutions  of  sodium  sulphate,  sodium  nitrate,  and 
potassium  hydroxide,  but  in  the  reverse  direction  for  solutions  of  nitric 
acid  and  of  copper  and  aluminium  nitrates.  In  gelatin  the  amount 
of  osmosis  increases  regularly  with  the  concentration  of  the  electrolyte, 
but  in  agar-agar  maxima  are  observed  with  most  electrolytes  in  001 
molar  concentration,  but  in  aluminium  chloride  solution  in  0'002  molar 
concentration.  With  parchment  paper  maxima  were  observed  ^only 
with  two  salts,  cupric  chloride  and  aluminium  chloride. 
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As  regards  the  dependence  of  osmosis  on  the  nature  and  valency  of 
the  ions,  the  effect  is  greater  for  tetvalent  and  bivalent  anions  than  for 
univalent  anions  in  equivalent  concentration,  and  the  amount  of  liquid 
transported  is  still  further  diminished  when  bivalent  and  tervalent 
cations  are  present.  G.  S. 

Dielectric  Constants  of  Dissolved  Salts.  I.  Paul  "Walden 
{Bull.  Acad.  Sci.  St.  Fetersbourg,  1912,  [vi],  305— 332).— The  deter- 
mination of  the  effect  of  addition  of  small  quantities  of  salts  to  water 
on  the  dielectric  constant  of  the  solvent  has  given  greatly  divergent 
results  (compare  Oohn,  Ann.  Phys.  Chem.,  1R92,  [iii],  45,  370 ;  Nernbt, 
Abstr,,  1894,  ii,  437;  Drude,  Abstr.,  1897,  ii,  438;  Smale,  Abstr., 
1897,  ii,  357  ;  Palmer,  Zeitsch.  physikal.  Chem.,  1902,  41,  501),  but  it 
seems  that  in  dilute  aqueous  solutions  inorganic  salts  are  almost 
without  influence  on  the  dielectric  constant  of  water.  Such  a  result  is, 
however,  by  no  means  applicable  to  other  sol  vents.  Water  exhibits  a 
very  high  dielectric  constant,  and  aqueous  salt  solutions  are  consider- 
ably dissociated,  and  consequently  good  conductors.  Hence,  in  order 
that  the  dielectric  constants  of  these  solutions  may  be  measured,  their 
conductivities  must  be  low,  so  that  only  very  dilute  solutions  can  be 
dealt  with.  Any  influence  of  the  salt  on  the  dielectric  constant  of  the 
water  is  therefore  masked. 

The  author's  measurements  of  the  dielectric  constants  were  made  on 
chloroform  solutions  by  Drude's  second  method  {loc.  cit.).  The  salts 
employed,  with  the  values  of  Df  (vac),  were  as  follows :  NEt^Br, 
1-3880;  NEt^-NO^,  M622;  NEtg.HNOg,  1-0890;  NHEtg.HNOg, 
1-1561;  NEt^CI,  1-1115;  NPr^-NOg,  10568;  NPr^I,  1-3138;  also 
mono-,  di-,  and  tri-ethyl amine  hydrochlorides  and  tetraethylammonium 
chloride  (compare  Schiff  and  Monsacchi,  AbsLr,,  1898,  ii,  110),  and 
NPhMe2,HBr,  NHPhMe,HBr,  NH(C5Hii)2,HCl,  and  NH2-C5Hii,HCl. 
The  dielectric  constants  were  calculated  according  to  the  formulae  given 
by  Philip  (Abstr.,  1898,  ii,  9;  compare  Philip  and  Haynes,  Trans., 
1905,  87,  998),  Bouty  {Compt.  rend.,  1892,  114, 1421),  and  Silberstein 
{Ann.  Phys.  Chem.,  1895,  [iii],  56,  661). 

The  numerical  results  show  that,  under  the  experimental  conditions 
employed,  the  addition  of  small  quantities  {V=  10 — 20)  of  binary  salts 
produces  considerable  increases  in  the  value  of  the  dielectric  constant 
of  the  chloroform.  The  type  of  the  binary  electrolyte  has  a  marked 
influence  on  the  magnitude  of  this  increase,  the  smallest  effects  being 
due  to  salts  of  primary  amines,  and  the  largest  to  tetra-alkylammonium 
salts.  With  salts  of  the  same  type,  radicles  of  different  character 
(complexity)  produce  different  effects ;  thus,  in  the  disubstituted  salts, 
replacement  of  ethyl  by  amyl  or  phenyl  lowers  the  dielectric  constant 
of  the  solution,  and  in  tetrasubstituted  salts,  propyl  has  a  less  effect 
than  ethyl. 

The  three  formulae  mentioned  above  give  divergent  numbers  for  the 
dielectric  constants  of  the  salts,  Philip's  formula,  in  general,  giving 
higher  results  than  that  of  Bouty,  and  the  latter  higher  ones  than  that 
of  Silberstein.  The  accuracy  of  Philip's  formula  is  less  than  that  of 
the  other  t-impler  ones.  The  constitutive  character  of  the  dielectric 
constants  of  salts  is  brought  out  most  clearly  by  Philip's  formula, 
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which  gives  the  value  5  for  amylamine  hydrochloride   and   970  for 
tetraethylammonium  chloride. 

The  dielectric  constant  must  therefore  be  regarded  as  a  highly 
characteristic  physical  property  of  salts,  which  may  be  divided  into  the 
two  kinds,  strong  and  weak,  the  former  being  those  which  exhibit  high 
dielectric  constants  and  are  largely  dissociated  even  in  solvents  with 
low  ionising  powers.  In  general,  there  is  a  parallelism  and  a  causal 
connexion  between  the  ability  of  a  salt  to  dissociate  and  its  dielectric 
constant.  T.  H.  P. 

Temperature-coefflcienta  of  Conductivity  of  Certain  Electro- 
lytes in  Non-aqueous  Solvents.  Eberhard  Kimbach  and  K. 
Weitzel  {Zeitsch.  physikal.  Chem.,  1912,  79,  279— 302).~The 
electrical  conductivities  of  nickel,  cobalt,  and  manganese  chlorides  in 
methyl  alcohol,  ethyl  alcohol,  and  acetone  have  been  measured  for  a 
series  of  dilutions  at  temperatures  from  0°  to  45°,  and  the  temperature- 
coefficients  of  conductivity  are  calculated  for  all  the  dilutions  by 
means  of  the  usual  quadratic  formula  X^  =  Ao[lc(i  -  to)  +  c'{t  -  toY].  The 
coefficients  are  lower  than  for  aqueous  solutions,  being  about  0*01  for 
methyl  alcohol,  rather  higher  for  ethyl  alcohol,  and  considerably  lower 
for  acetone  in  the  neighbourhood  of  10°.  The  value  of  c  is  negative 
practically  throughout. 

In  general,  the  conductivity  increases  regularly  with  the  temperature, 
but  solutions  of  cobalt  chloride  in  ethyl  alcohol  and  in  acetone  show 
negative  temperature-coefficients.  In  alcohol  the  conductivity  maxi- 
mum occurs  at  30°  for  v  =  32,  and  at  40°  for  v  =  323  ;  in  acetone  the 
maximum  occurs  about  24°  for  t;  =  6,  about  12°  for  v  =  24"6,  and  for 
i;>50  below  0°.     The  significance  of  these  maxima  is  diiscussed. 

G.  S. 

Abnormal  Conductivity  Changes.  II.  Al.  N.  Sachanoff 
{J.  liuss.  Phys.  Chem.  Soc.,  1912,  44,  324—339.  Compare  Abstr., 
1911,  ii,  689,  691). — Solvents  in  which  diminution  of  the  molecular 
conductivity  on  dilution  is  observed  are  divided  sharply  into  two 
classes  :  (1)  those  in  which  all  solutes,  independently  of  their  nature, 
exhibit  such  diminution,  and  (2)  those  few  in  which  the  molecular 
conductivity  as  a  rule  increases  with  dilution,  but  with  certain 
dissolved  substances  diminishes.  In  what  follows,  solvents  of  class  (1) 
are  dealt  with. 

Considering  the  series  of  ammonia  and  the  amines  and  that  of  the 
aliphatic  saturated  acids,  the  following  results  are  obtained,  the  numbers 
in  brackets  representing  the  dielectric  constants.  Solutions  in  liquid 
ammonia  (22  at  -34°)  and  methylamine  (about  10)  show  increase  of 
the  molecular  conductivity  with  dilution  ;  those  in  aniline  (6  "85), 
ethylamine  (6*17),  methylaniline  (5*93),  dimethylaniline  (4  48),  amyl- 
amine (4*5)  show  decrease  ;  those  in  hydrocyanic  (96),  formic  (57), 
or  thioacetic  (12*8 — 17' 3)  acid  show  increase,  and  those  in  acetic 
(6*46)  or  propionic  (3'15)  acid  diminution. 

Thus,  for  solvents  with  low  dielectric  constants,  diminution  of  the 
conductivity  on  dilution  is  as  characteristic  a  property  as  is  increase 
of   the  conductivity  with  dilution  for  solvents  with  high  dielectric 
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constants.  In  general,  too,  solvents  with  low  dielectric  constants  are 
characterised  by  divergence  from  the  Nernst-Thomson  law. 

The  electrolytic  dissociation  is  conditioned,  not  only  by  the  dielectric 
constant,  but  also  by  the  formation  of  complex  ions  from  the  original 
ions  with  increased  electro-affinity.  Further,  in  solvents  with  low 
dielectric  constants,  it  is  only  complex  compounds  (polymerised 
molecules  of  solute  combined  with  molecules  of  the  solvent)  forming 
complex  ions  with  considerably  increased  electro-affioity  that  undergo 
electrolytic  dissociation  ;  the  decomposition  of  these  compounds  on 
dilution  explains  the  diminution  of  the  molecular  conductivity  then 
occurring.  The  formation  of  such  complex  ions  is  the  cause  of  the 
inapplicability  of  the  Nernst-Thomson  law. 

Abnormally  high  conductivity  and  also  abnormal  variation  of  the 
conductivity  are  observed  most  frequently  in  concentrated  solutions. 
With  aniline  solutions  of  ammonium  iodide,  for  instance,  the  molecular 
conductivity  is  very  high  at  high  concentrations.  On  continued 
dilution,  the  conductivity  at  first  diminishes  very  rapidly,  but 
ultimately  increases  in  the  normal  manner.  T.  H.  P. 

Electrical  Conductivity  of  Solutions  of  Platinum  Tetra- 
iodide  and  of  Iodine  in  Alcohol.  Ebenezer  H.  Archibald  and 
W.  A.  Patrick  {J.  Amer.  Chem.  Soc,  1912,  34,  369— 375).— Deter- 
minations of  the  conductivity  of  solutions  of  platinum  tetraiodide  in 
ethyl  alcohol  at  25°  have  shown  that  the  molecular  conductivity 
increases  with  the  dilution  and  becomes  constant  at  dilutions  of  one 
equivalent  (;JPtl4)  in  about  600  litres. 

In  connexion  with  these  experiments  it  was  considered  of  interest  to 
study  the  conductivity  of  alcoholic  solutions  of  iodine.  Determina- 
tions have  therefore  been  made  of  O'lxV-  and  O'OliV-solutions  at  25°, 
and  have  yielded  the  following  results.  The  initial  specific  con- 
ductivity of  the  0"liV^-solution  is  24  x  10~^  reciprocal  ohms.  Tlie 
conductivity  increases  with  the  time,  and  attains  a  maximum  value  in 
about  twenty-five  hours.  The  velocity  of  the  reaction  to  which  this  in- 
crease is  probably  due  is  greatly  accelerated  by  platinum-black.  The  con- 
ductivity of  alcoholic  iodine  solutions  at  0°  is  very  small,  and  increases 
with  the  dilution.  The  conductivity  decreases  as  the  temperature  is 
lowered  from  0°  to  -  78°.  It  is  suggested  that  the  brown  colour  of 
alcoholic  solutions  of  iodine  is  due  to  the  interaction  of  the  iodine  and 
alcohol  with  formation  of  a  compound  which  is  probably  slightly 
dissociated  and  gives  rise  to  the  low  initial  conductivity  observed. 

Solutions  of  iodine  in  methyl  alcohol  have  a  somewhat  greater 
conductivity  than  those  in  ethyl  alcohol,  and  show  a  similar  variation 
between  the  conductivity  and  concentration.  E.  G. 

Solubility  of  Silver  Thiocyanate.  Aage  Kirschner  {Zeitsch. 
physikal.  Chem.,  1912,  79,  245 — 247). — The  solubility  product  of  silver 
thiocyanate,  determined  by  measurement  of  the  E.M.F.  of  the  cell 
Ag  I  AgNOg  I  NH4NO3  I  KCNS  I  AgCNS(solid)  |  Ag  amounts  to  0-49 
and  116  x  10~i2  mols.  per  litre  at  18°  and  25°  respectively,  in  good 
agreement  with  the  results  of  previous  observers.  G.  S. 
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Chlorides  of  Zinc  and  Mercury  in  Aqueous  Solution. 
Karl  Deuckee  {Zeitach.  Eliktrochem.,  1912,  79,  236 — 249.  Compare 
Luther,  Abstr.,  1901,  ii,  301). — From  measurements  of  the  P.D.  at  a 
mercury  electrode  in  mercurous  nitrate  and  the  known  position  of 
equilibrium  between  mercurous  and  mercuric  salts  the  difference  of 
potential  for  the  half-cell  Hg-Hg"  is  0859  volt  at  25°  for  7V/1 
Hg"  ion  concentration,  taking  the  value  for  the  normal  calomel 
electrode  as  0*285  volt.  The  difference  of  potential  between  mercury 
and  mercurous  nitrate  solutions  depends  greatly  on  the  nitric  acid 
concentration. 

On  the  basis  of  the  recalculated  constant  [HgCra]/([HgCl2]  x  [CI'])  = 
13*5,  the  dissociation  constant  for  mercuric  chloride  [Cl']'^[Hg"]/HgCIj 
=  0"94  X  10"i*  at  25°,  in  agreement  with  the  value  0*95  x  10~^*  given 
by  Morse  (Abstr.,  1903,  ii,  12). 

It  is  shown  by  conductivity,  transport,  and  E.M.F.  measurements 
that  even  in  concentrations  less  than  0*1  molar  the  aqueous  solution 
of  zinc  chloride  corjtains  a  complex  anion,  probably  ZnCI,  in  consider- 
able concentration.  On  the  basis  of  E.M.F.  cryoscopic  and  distribu- 
tion experiments,  it  is  shown  that  solutions  0*05  molar  with  reference 
to  zinc  chloride  and  mercuric  chloride  contain  a  mixed  complex,  which 
in  the  non-ionised  condition  contains  four  chlorine  atoms,  and  is 
probably  represented  by  the  formula  ZnHgCI^.  G.  S. 

Passivity.  G.  Grube  {Zeitach.  Ekktrochem.,  1912,  18,  189—211). 
— It  is  shown  that  both  the  formation  of  a  thin  film  of  oxide  and  the 
absorption  of  oxygen  can  produce  passivity,  which  of  the  two  factors 
are  mainly  concerned  depending  on  the  experimental  conditions. 

Since  anodes  of  platinum,  gold,  nickel,  cobalt,  and  copper  do  not 
become  polarised  when  a  ferrocyanide  undergoes  electrolytic  oxidation 
in  alkaline  solution,  the  process  is  practically  instantaneous  and 
probably  consists  in  the  loss  of  a  negative  charge,  Fe(CN)g""  — >- 
Fe(CN)g"'  +  0.  Anodes  of  iron,  nickel,  cobalt,  copper,  lead,  and  silver, 
become  polarised  in  a  neutral  solution  of  potassium  ferrocyanide  and 
ferricyanide,  and  anodes  of  iron,  lead,  silver,  and  zinc  become  polarised 
also  in  alkaline  solutions  of  these  substances.  In  all  these  cases  there 
is  evidence  of  the  formation  of  a  surface  film  of  oxide,  and  it  must  be 
assumed  that  in  these  cases  the  oxidation  of  the  ferrocyanide  is  effected 
by  the  intermediate  foimation  of  peroxides.  These  peroxides  in  the 
case  of  nickel,  silver,  and  lead  have  the  respective  formulae  NiOg, 
AgjOa,  and  PbOg. 

Since  at  electrodes  of  gold  and  platinum  in  neutral  and  alkaline 
solution,  at  electrodes  of  nickel,  cobalt,  and  copper  only  in  alkaline 
solution,  of  potasbium  ferrocyanide  and  ferricyanide  oxidation  of  the 
former  salt  takes  place  at  the  same  potential  and  with  the  same 
velocity,  it  is  improbable  that  the  passivity  of  these  metals  is  due  to  a 
layer  of  oxide  ;  it  is  probably  due  to  the  effect  of  the  oxygen  charge  of 
the  electrode  in  retarding  the  liberation  of  cations  from  the  metal.  It 
it  shown  that  an  electrode  immersed  in  alkaline  ferrocyanide-ferri- 
cyanide  solution  becomes  more  fully  charged  with  oxygen  than  in 
neutral  solution,  and  this  explains  the  greater  passivity  in  alkaline 
solution.     In  the  case  of  iron  the  oxygen  charge  does  not  completely 
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hinder  the  liberation  of  Fe"  ions  from  the  metal,  and  therefore 
there  is  the  possibility  of  the  formation  of  a  surface  film  of  oxide  on 
the  anode. 

No  explanation  has  been  found  for  the  assumed  retardation  of  the 
liberation  of  cations  from  the  metal  by  the  oxygen  charge.  G.  S. 

Electrolytic  Corrosion  of  Iron  by  Direct  Current.  J.  L.  R. 
Hayden  {J.  FranUin  Inst.,  1911,  172,  295— 308).— A  study  of  the 
corrosion  of  iron  produced  by  stray  direct  currents  in  the  ground 
as  illustrated  in  electric  railways  when  the  rails  are  used  as  return 
conductors,  under  which  conditions  the  leakage  of  current  causes 
serious  corrosion  of  rails,  gas  and  water  pipes.  The  fxperiments  were 
carried  out  under  varying  conditions  as  comparable  with  the  above  as 
possible,  and  the  results  summaiit^ed  as  follows. 

(1)  No  conclusion  can  be  drawn  on  the  electrolytic  corrosion  of 
iron  from  the  amount  of  current  which  passes  from  the  iron  as  anode, 
since  iron  may  assume  a  passive  state  in  which  electrolytic  corrosion 
is  entirely  absent,  or  an  active  state  in  which  the  corrosion  follows 
Faraday's  law. 

(2)  The  conditions  which  produce  the  active  or  the  passive  state  are 
not  yet  fully  understood,  as  under  apparently  identical  conditions 
either  state  may  occur. 

(3)  All  alkaline  reaction  of  the  electrolyte,  the  presence  of  nitrates 
or  dichromates  tend  to  produce  a  passive  state  ;  sulphates  and  especially 
chlorides  induce  the  active  state  of  electrolytic  corrosion. 

(4)  High  current  density,  even  if  only  momentary,  tends  to  produce 
the  passive  state ;  absence  cf  current  favours  the  active. 

(5)  The  prc;ducts  of  corrosion  in  the  active  state  are  initially  ferrous 
compounds,  in  the  passive  state  ferric  compounds ;  the  passive  state 
occurs  in  those  electrolytes  in  which  ferrous  compounds  cannot  exist 
or  are  chemically  unstable. 

(6)  The  potential  difference  at  the  electrodes  in  the  passive  state  is 
much  higher  than  it  is  in  the  active  state.  F.  M.  G.  M. 

Magneto-chemical  Investigations.  Thermo-magnetic  Pro- 
perties of  the  Elements.  II.  Moeeis  Owen  {Ann.  Physik,  1912,  [iv], 
37,  657 — 699). — A  full  account  of  work  of  which  a  preliminary 
notice  has  appeared  (this  vol.,  ii,  227).  Fifty-eight  elements  have 
now  been  examined  in  reference  to  their  magnetic  susceptibility. 
These  are  arranged  in  six  groups,  according  to  whether  they  are 
paramagnetic  or  diamagnetic,  and  according  to  whether  a  rise  of 
temperature  increases,  decreases,  or  has  no  effect  on  the  susceptibility. 

H.  M.  D. 

Magnetic  Researches.  V.  The  Initial  Susceptibility  of 
Nickel  at  Very  Low  Temperatures.  Albert  Perkier  and 
H.  Kamerlingh  Onnes  {Proc.  K.  Akad.  Wetensch.  Amsterdam.,  1912,  14, 
1004 — 1007.  Compare  this  vol.,  ii,  228). — The  magnetic  susceptibility 
of  nickel  has  been  measured  for  fields  of  low  intensity  langing 
from  0017  to  0090  gauss  at  liquid  oxygen  and  hydrogen 
temperatures.     At  these  temperatures  the  susceptibility  appears  to  be 
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quite  independent  of  the  strength  of  the  field  over  the  range  investigated, 
and  within  the  limits  of  experimental  error,  the  diminution  of  the 
susceptibility  with  falling  temperature  is  in  agreement  with  the 
relationship  established  by  Radovanovitch  from  observations  ranging 
from  the  ordinary  temperature  to  the  Curie  point.  The  tetnperature- 
coeflficient  of  the  susceptibility  can  therefore  be  represeoted  as  a 
function  of  the  saturation  magnetisation  at  the  temperature  under 
observation  and  that  at  absolute  zero.  H.  M.  D, 

Magneto-chemical  Researches.  Paul  Pascal  (Ann.  Chim.  Phys., 
1912,  [viii],  25,  289 — 377). — A  r^sum(5  of  work  alrea-ly  published  in 
Abstr.,  1909,  ii,  788,  859;  1910,  ii,  100,  179,  483,  580;  1911,  ii,  91, 
183,  251,  252,  464,  679,  850,  1058,  and  this  vol.,  ii,  326.       T.  A.  H. 

Magnetic  Double  Refraction  and  Chemical  Constitution. 
A.  Cotton  and  Henri  Mouton  {Compt.  rend.,  1912,  154,  818 — 821. 
Compare  Abstr.,  1910,  ii,  368;  1911,  ii,  4). — The  author  defines 
specific  magnetic  double  refraction,  b„  as  the  ratio  of  the  double 
refraction  of  the  liquid  studied  to  that  of  nitrobenzene,  multiplied  by 
100  and  divided  by  the  density.  Toluene  has  b,  28'2  ;  beozyl  chloride, 
21*8;  benzylidene  chloride,  19*0,  and  tri-w-chlorophenylmethane,  18'4. 

All  benzene  and  naphthalene  derivatives  showed  positive  double 
refraction.  Saturated  ring  compounds  showed  lower  double  refraction 
than  the  corresponding  unsaturated  derivatives.  By  substituting  the 
groups  'NOj,  'CHICHR,  'CRIO,  'CN  in  the  benzene  or  naphthalene 
rings  the  index  was  increased,  whilst  the  radicles  NHg,  I,  Br,  CI  had 
an  opposite  effect.  The  position  of  substituents,  and  the  distance  of 
the  ethylenic  linking  from  the  ring  have  some  influence  on  the  double 
refraction.  W.  O.  W. 

New  Substances  Showing  Magnetic  Double  Refraction, 
Molecular  and  Atomic  Anisotropism.  A.  Cotton  and  Henki 
Mouton  (Compt.  rend.,  1912,  154,  930—933.  Compare  Abstr.,  1911, 
ii,  4), — The  magnetic  double  refraction  of  aromatic  compounds  may  be 
considered  as  due  to  the  tendency  of  optically  anisotropic  molecules  to 
orient  themselves  in  a  magnetic  field.  Those  substituting  atoms  or 
groups  which  in  a  recent  communication  (preceding  abstract)  were 
shown  to  increase  or  diminish  the  double  refraction  in  a  regular  way, 
act  additively  owing  to  their  specific  optical  and  magnetic 
anisotropism.  The  groups  which  are  most  active  in  this  respect  are 
now  found  to  act  similarly  when  substituted  in  aliphatic  hydrocarbons 
which  are  inactive  in  the  magnetic  field ;  thus  nitromethane  has 
J, +  3*5,  acetone +  2,  methyl  iodide-  1*3,  di-iodomethane  -  3*7,  chloro- 
form -  1  "9.  The  values  for  the  specific  magnetic  double  refraction  in 
the  aliphatic  series  are  always  very  small  as  compared  with  aromatic 
compounds  containing  the  same  groups,  but  they  are  measurable  in  a 
sufficiently  powerful  field,  even  when  the  substance  contains  no  carbon  ; 
thus,  nitric  acid  gave  a  double  refraction  of  +  7',  when  nitrobenzene 
under  the  same  conditions  gave  281'.  W.  O.  W. 

A  Relation  between  Coefficients  of  Expansion  of  Liquids 
and  their  Critical  Temperatures.  H.  Davies  (Phil.  Mag.,  1912, 
[vi],  23,  657 — 659). — By  making  use  of  the  relationship  between  the 
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densities  at  absolute  zero  and  the  critical  temperature,  DolDc  =  ^,  it  is 
shown  that  the  law  of  the  "rectilinear  diameter,"  Di  +  I)„  =  a~bT, 
may  be  written  in  the  form  Di  + Di,  =  ^De-2Dc.TITc,  in  which 
Tc  and  Dc  represent  the  critical  temperature  aud  critical  density. 

If  V  is  the  specific  volume  of  the  liquid  at  any  temperature  suffi- 
ciently removed  from  the  critical  temperature,  then  from  the  above 
equation  it  is  found  that  the  coefficient  of  expansion  a  =  1/(27^0  -  ^)- 
This  may  be  written  in  the  form  a=l/2Te+ T/{2Tc)^  + T^/{2Tcf+-- ■: 
The  coefficients  of  expansion  calculated  from  this  equation  are  shown 
to  agree  fairly  well  with  the  observed  values  for  a  number  of  liquid 
substances  chosen  at  random. 

The  relationship  a  =  l/{2Tc-  T)  is  shown  to  be  equivalent  to  that 
deduced  by  Thorpe  and  JRucker  (Trans.,  1884,  45,  135),  in  which 
the  densities  s^  and  Sg  at  temperatures  T^  and  T^  are  connected  by  the 
formula  Sj -S2  =  (?Vi  ■"^i^2)/^^c'  ^^  which  il  is  a  constant. 

H.  M.  D. 

Thermal  Expansion  of  Aqueous  Salt  Solutions.  Alfons 
Davidts  {Zeitsch.  physikal.  Ghem.,  1912,  79,  303 — 356). — The  thermal 
expansion  of  aqueous  solutions  of  calcium,  barium,  and  copper 
chlorides,  copper  sulphate  and  calcium  bromide  have  been  measured 
for  each  1/100  degree  between  15**  and  65°  by  means  of  a  very  sensitive 
dilatometer  and  the  results  are  tabulated  in  great  detail  and 
represented  graphically.  The  expansion  does  not  vary  regularly  with 
the  temperature ;  at  certain  "  abnormal  points "  the  expansion  is 
greater  than  the  normal  value.  The  nature  of  the  results  will  be 
evident  from  the  data  for  the  abnormal  points  for  calcium  bromide  solu- 
tion between  17-9°  and  64°:  26-7— 26-8°  ;  30-6— 30-7°;  33-2— 33-3°; 
40-9— 410° ;  44-7— 44-9°  ;  509— 510°.  The  concentration  has  only  a 
very  slight  effect  on  the  position  of  the  abnormal  points  and  the 
magnitude  of  the  deviations.  The  expansion  of  water  has  been 
measured  in  the  same  apparatus  and  found  to  be  regular.  The  results 
are  ascribed  to  the  existence  of  complexes  in  solution,  and  can  only  be 
adequately  explained  when  both  electrolytic  dissociation  and  hydration 
are  assumed. 

A  bibliography  of  the  subject  is  given.  G.  S. 

The  Share  of  the  Free  Electrons  in  the  Specific  Heat. 
Johannes  Koenigsberger  (Ber.  Deut.  physikal.  Ges.,  1912,  14, 
275 — 281). — The  part  played  by  the  free  electrons  in  connexion  with 
the  specific  heat  of  the  metals  is  examined.  If  it  is  assumed  that  the 
free  electrons  are  not  concerned  in  the  absorption  of  heat,  the  maximum 
value  of  the  atomic  heat  at  constant  volume  should  not  exceed  six. 
From  the  data  for  the  specific  heat  of  platinum  up  to  900°,  the  author 
has  calculated  the  atomic  heat  at  constant  volume,  and  finds  that  this 
increases  from  6  34  at  200°  to  6*78  at  900°.  In  a  similar  way,  the 
data  for  silver  give  (7^  =  5-93  at  100°  and  6  32  at  700°.  From  these 
relationships  the  author  draws  the  conclusion  that  the  free  electrons 
play  an  active  part  in  connexion  with  the  specific  heat  of  the  metals. 

H.  M.  D. 
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The  Variation  of  the  Specific  Heat  of  Water,  with  Experi- 
ments by  a  New  Method.  Hugh  L.  Callendab  {Proc.  Roy.  Soc.^ 
1912,  J,  86,  254 — 257*). — The  lack  of  agreement  between  the  results 
obtained  by  previous  obs-ervers  for  the  variation  of  the  specific  heat 
of  water  with  the  temperature  suggests  that  the  discrepancy  may  be 
due  to  some  fundamental  differeiice  between  the  calorimetric  and 
thermometric  methods.  Measurements  have  accordingly  been  made 
by  an  independent  continuous  mixture  method,  in  which  continuous 
currents  of  water  at  different,  accurately  measured  temperatures  are 
passed  through  an  arrangement  of  concentric  tubes,  known  as  a 
"  heat  exchanfjer,"  in  which  thermal  interchange  is  effected  by 
conduction  without  actual  mixture.  The  results  of  about  150  experi- 
ments by  this  method,  in  which  the  conditions  as  to  rate  of  flow  of 
current  and  heat  loss  were  varied  as  widely  as  possible,  are  such  as 
to  confirm  the  data  obtained  by  the  continuous  electric  method  for 
the  ratio  of  the  mean  specific  heat  from  70 — 100°  to  the  mean  specific 
heat  from  30—60°,  to  less  than  1  in  5000. 

The  previous  formulae  covering  different  ranges  of  temperature  have 
now  been  combined  into  a  single  formula  of  a  slightly  different  type, 
the  specific  heat  a  at  any  temperature  t  between  0°  and  100°  being 
given    by    s  =  0-98536 +  0-504/(<  + 20)  + 0-0084(/,/100)  +  0-0090(«/100)2. 

H.  M.  D. 

Specific  Heat  of  Binary  Mixtures.  II.  Alfred  Schulzk 
{Btr.  Deut.  phyaikaL  6V».,  1912,  14,268 — 274.  Compare  this  vol., 
ii,  327). — In  continuation  of  experiments  on  thespeciBc  heats  of  binary 
liquid  mixtures,  measurements  have  been  made  for  mixtures  of  benzene 
and  carbon  tetrachloride,  benzene  and  nitrobenzene,  and  ethyl  ether 
and  nitrobenzene. 

In  all  three  cases  the  specific  heat  of  nixtures  is  less  than  that 
correspondirg  with  the  mixture  rule,  the  deviation  increasing  as  the 
temperature  falls.  The  deviation  from  the  mixture  rule  is  attiibuted 
to  the  association  of  one  of  the  components  of  the  mixture  (carbon 
tetrachloride  or  nitrobenzene),  the  diminution  of  the  association  with 
rise  of  temperature  causing  the  various  mixtures  to  approximate  to 
the  ideal  limiting  condition  in  which  the  specific  heat  would  be 
accurately  represented  by  the  equation  for  the  mixture  rule. 

The  influence  of  association  on  the  specific  heat  has  also  been 
examined  in  the  case  of  pure  nitrobenzene.  The  specific  heat 
diminishes  gradually  from  0-3582  at  10°  to  0-3286  at  60°,  and  then 
increases  up  to  0-3939  at  120°,  the  increase  with  rise  of  temperature 
corresponding  with  the  normal  effect  of  a  non-associated  liquid. 

Similar  minima  in  the  specific  heat  values  are  also  found  in  the 
case  of  methyl  alcohol  and  ethyl  bromide  between  10°  and  15°. 

H.  M.  D. 

Variations  in  the  Coefficient  of  Pressure  -with  Tempera- 
ture and  their  Connexion  -with  the  Internal  Pressure  of 
Liquids.  Emile  H.  Amagat  {Compt.  rend.,  1912,  164,  909 — 914. 
Compare  Abstr.,  1911,  ii,  1061). — The  experimental  fact  wihch 
appears  most  distinctly  to  require  the  existence  of  variations  of  the 
♦  and  Phil.  Trans,  1912,  [A],  212,  1—32, 
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pressure  coefficient  in  gases  with  temperature  is  the  known  variation 
in  the  specific  heat  at  constant  volume  with  this  volume,  in  accord- 
ance with  the  relation  dc/dv  =^  AT.cE^p/td^,  where  c  is  the  specific  heat 
and  d  the  absolute  density.  Hydrogen,  helium,  and  arg(m  show  slight 
diminution  of  the  pressure  coeflBcient  as  the  temperature  rises,  but 
whilst  in  the  case  of  the  two  former  this  is  exceedingly  small,  in  the 
case  of  argon  (private  communication  from  Kamerlingh  Onnes)  it 
amounts  to  about  1%  of  the  coefficient,  for  a  rise  of  over  300°.  The 
variations  in  specific  heat  with  diminishing  volume  calculated  from 
these  numbers  are  much  greater  than  the  experimental  values.  The 
discrepancy  is  traced  to  systematic  errors  from  condensation  effects  on 
the  walls  of  vessels  used  in  pressure  determinations. 

The  remainder  of  the  paper  is  of  a  mathematical  character. 

W.  0.  W. 

Phosphoryl  Chloride  as  a  Oryoscopio  Solvent.  Paul  "Walden 
(Zeitsch.  anorg.  Chein.,  1912,  74,  310 — 314). — Polemical  against  Oddo 
and  Mmessier  (Abstr.,  1911,  ii,  1060).  The  more  highly  purified  the 
solvent,  the  higher  is  the  cryoscopic  constaot.  The  author's  value 
76-8  (Abstr,,  1910,  ii,  1036)  is  thus  more  likely  to  be  correct,  using 
phosphoryl  chloride  of  m.  p. +  1-25''  than  72*1,  found  by  Oddo  with 
a  solvent  of  m.  p.  +0-4— 0-9°.  C.   H.  D. 

Cryoscopic  and  Viscbmetric  Behaviour  of  Some  Solationn  of 
Quinoline.  Giuseppe  Keenot  and  Umberto  Pomilio  {Rmd.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1911,  [iii],  17,  359— 372).— The  authors  have 
executed  cryoscopic  measurements  with  mixtures  of  quinoline  with 
benzene  and  with  acetic  acid,  and  have  determined  the  viscosity  at 
25°  of  binary  mixtures  of  quinoline  with  alcohol,  benzene,  and  acetic 
acid.  In  freezing  benzene  the  molecular  weight  of  quinoline  increases 
from  121,  when  0*980  gram  of  quinoline  is  dissolved  per  100  grams 
of  solvent,  to  129*7,  when  15*460  grams  are  dissolved  per  100  grams  of 
solvent,  and  continues  to  increase  as  the  concentration  is  raised 
further.  In  freezing  acetic  acid,  quinoline  acetate  is  practically 
undissociated. 

The  measurements  of  viscosity  were  made  with  Scarpa's  viscometer 
(Abstr.,  1911,  ii,  17).  For  the  viscosity  of  quinoline  the  authors 
obtained  the  value  17^5  0033610.  The  curve  of  the  viscosities  of 
j  mixtures  of  quinoline  and  benzen.j  is  a  parabola.  The  maximum 
i  divergence  from  the  curve  calculated  from  the  law  of  mixtures  lies  at 
62%  of  quinoline,  and  corresponds  with  the  composition  C9H7N,CgHg- 
The  curve  exhibits  also  other  peculiarities.  The  curve  of  the 
viscosities  of  mixtures  of  ethyl  alcohol  and  quinoline  is  also  parabolic, 
the  maximum  divergence  between  it  and  that  calculated  from  the  law 
of  mixtures  lying  at  58  3%  of  quinoline,  corresponding  with  the 
composition  C9H7N,2EtOH.  In  the  case  of  mixtures  of  quinoline  and 
acetic  acid,  the  curve  shows  a  maximum  viscosity  for  a  particular 
mixture.  The  greatest  divergence  from  the  law  of  mixtures  lies  at 
about  40%  of  quinoline,  and  corresponds  with  the  molecular  complex 
(JgHgN'0Ac,2AcUH,  whilst  from  the  cryoscopic  measurements  above 
recorded  the  maximum  would  be  expected  to  correspond  with  the 
composition  CaH8N-OAc,A.cOH.  R.  V.  S. 
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Vapour  Pressure  of  the  Alkali  Metals  between  250°  and  400°. 
Louis  Hackspill  {Compt.  rend.,  1912,  154,  877 — 880). — The  measure- 
ments of  vapour  pressure  for  sodium,  potassium,  caesium,  and 
rubidium  were  made  by  a  method,  similar  to  that  used  by  Dulong  and 
Petit  for  mercury.  The  results  for  twenty-seven  different  temperatures 
are  given  in  a  tabular  statement  and  in  the  form  of  curves.  If 
the  logarithms  of  the  pressures  are  plotted  against  the  temperatures, 
the  curves  are  practically  rectilinear  and  nearly  parallel  to  one 
another.  W.  O.  W. 

The  Liquid  State.  III.  Mechanism  of  Vaporisation.  William 
C.  McC.  Lewis  {Zeitsch.  physikal.  Chevi.,  1912,  79,  196— 222).— The 
object  of  the  paper  is  to  test  the  relative  applicability  of  the  two 
expressionsyA'dv  (Bakker,  Zeitsch.  physikal.  Cfiem.,  1893,  12,  670)  and 
^vdk  (Milner,  Abstr.,  1897,  ii,  439)  for  the  internal  heat  of  vaporisa- 
ation  of  a  liijuid  {K  is  the  internal  pressure).  The  formulae  are  first 
tested  in  the  case  of  mercury,  and  it  is  shown  that  Bakker's  formula  is 
the  correct  one.  The  expression  fKdv  can  be  integrated  in  terms  of 
h  by  making  use  of  van  der  Waals'  equation  {p  +  K){v  ~b)  =  RT,  and  the 
resulting  expression,  L  =  IiTlmxlog{v^-b)/(vQ- b),  where  6  is  a  con- 
stant, gives  numerical  values  for  L  in  good  agreement  with  the  experi- 
mental values.  Much  less  satisfactory  results  are  obtained  when  the 
expression  is  integrated  in  terms  of  a.  The  advantage  of  Bakker's 
expression  over  that  of  Milner  is  also  shown  by  means  of  the  data  for 
argon  and  xenon. 

When  the  thermal  data  for  ether  are  considered,  however,  it  is 
found  that  the  expression  fKdv  does  not  include  the  complete 
mechanism  of  evaporation  in  the  case  of  polyatomic  liquids,  nor  does 
the  assumption  that  b  varies  continuously  with  the  volume  lead  to 
agreement  between  the  observed  and  calculated  values  of  L.  A 
"  correction  factor "  is  introduced  for  the  change  of  energy  when 
gasogen  particles  change  to  liquidogen  particles  according  to  Traube's 
theory.  An  expression  embodying  the  latter  correction  and  the 
assumption  that  b  varies  continuously  with  v  gives  82  calories  as  the 
latent  heat  of  evaporation  of  ether  at  5°,  as  compared  with  the  experi- 
mental value,  92  calories.  G.  S. 

A  New  Method  for  the  Separation  of  Mixtures  of  Liquids 
with  Boiling  Points  very  close  together  and  of  Mixtures  of 
Constant  Boihng  Point.  A.  Golodetz  {Chem.  Zeit.,  1912,  36, 
273—274,  297—298,  302—304.  Compare  this  vol.,  ii,  234).— The 
principle  of  the  method  used  by  the  author  is  as  follows  :  Supposing 
that  a  mixture  of  two  liquids,  A  and  B,  is  to  be  separated,  a  third 
liquid,  C,  is  added  which  will  give  a  mixture  of  constant  boiling  point 
with  A.  This  constant  boiling  point  must  be  such  that  it  is  lower  than 
the  boiling  points  of  all  the  other  components  of  the  mixture,  or  of  any 
other  combinations,  for  example,  ternary  combinations,  which  may  be 
produced.  On  distilling  the  mixture,  the  binary  mixture  of  A  and  C 
will  then  distil  over,  leaving  a  residue  of  pure  B.  It  is,  of  course, 
necessary  to  add  G  in  such  quantity  that  complete  formation  of 
the  binary  mixture  of  A  and  C  with  constant  boiling  point  takes  place. 
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Using  the  above  principle,  the  following  mixtures  have  been 
separated  (the  residual  pure  liquid  is  printed  in  italics) :  toluene  and 
acetic  acid  by  the  addition  of  benzene ;  toluene  and  acetic  acid  by  the 
addition  of  water ;  benzene  and  toluene  by  the  addition  of  methyl 
alcohol  ;  benzene  and  methyl  alcohol  by  the  addition  of  carbon 
disulphide ;  amyl  bromide  and  ethyl  butyrate  by  the  addition  of 
w-propyl  alcohol. 

These  results  also  lead  to  other  separations ;  for  example,  water 
and  acetic  acid  can  be  separated  by  the  addition  of  toluene,  and 
in  this  way  anhydrous  acetic  acid  readily  obtained.  T.  S.  P. 

Bbullioscopic  Constant  of  Carbon  Tetrachloride.  Enrique 
Moles  {Anal.  Fis.  Quim.,  1912,  10,  30—33). — The  corrected  boiling 
point  of  carbon  tetrachloride  is  determined  as  76-65°/760,  and  the 
freezing  point  as   -  22-7°,  agreeing  with  the  results  of  other  authors. 

The  depression  constant  is  found  (using  camphor  and  ethyl  benzoate 
as  solute)  to  be  47,  as  against  48,  determined  by  Beckmann. 

G.  D.  L. 

Bbullioscopic  Determinations  at  Low  Temperatures  from 
-36-7°  to  -82  9°.  Ernst  Beckmann  [and  W.  Weber]  (ZeUscL 
anorg.  Chem.,  1912,  74,  297 — 309.  Compare  Beckmann,  Waentig, 
and  Niescher,  Abstr.,  1910,  ii,  581  ;  Mcintosh  and  Archibald,  Abstr., 
1904,  ii,  534). — Hydrogen  sulphide,  b.  p.  —60*2°,  may  be  used  as  an 
ebullioscopic  solvent  in  an  electrically  heated  vessel,  enclosed  in  an 
air-bath  cooled  by  solid  carbon  dioxide  and  alcohol.  The  same 
mixture  is  used  for  cooling  the  condenser.  The  constant,  determined 
with  toluene,  is  6  3. 

This  apparatus  is  not  successful  with  the  hydrogen  halides,  and  it  is 
necessary  to  immerse  the  whole  boiling  vessel  in  a  cooling-bath.  The 
condenser  is  also  immersed  in  a  cooling-bath,  with  the  connecting  tube 
completely  in  the  liquid.  For  hydrogen  chloride,  a  bath  of  light 
petroleum  is  used,  cooled  by  liquid  air.  The  constants  found  are, 
using  toluene  as  solute,  hydrogen  iodide,  b.  p.  -  35-7°,  28-3  ;  hydrogen 
bromide,  b.  p.  -68-7°,  15  0  ;  hydrogen  chloride,  b.  p.  -829°,  64.  The 
last  value  i.s  about  one-third  of  that  found  by  Mcintosh  and  Archibald. 
The  theoretical  values  calculated  from  the  heats  of  volatilisation 
found  by  Estreicher  and  Schnerr  (Abstr.,  1911,  ii,  16)  are:  HgS  6-8, 
HI  32-8,  HBr  169,  HCl  72.  C.  H.  D. 

Ebullioscopic  Determinations  with  Heating  by  Alternating 
Current.  Ernst  Beckmann  [with  Kurt  Haring]  {Zeitsch.  pUysikal. 
Chem.,  1912,  79,  177 — 184).— It  is  shown  that  good  results  by  the 
boiling-point  method  can  be  obtained  both  with  electrolytes  and  non 
electrolytes  when  the  solution  is  electrically  heated  by  means  of  a 
rapidly  alternating  current  (60,000  per  minute).  As  solvents  for 
non-electrolytes,  carbon  disulphide,  chloroform,  benzene,  etc.,  were 
used,  and  as  electrolytes,  aqueous  solutions  of  potassium  chloride, 
iodide,  nitrate,  and  sulphate.  The  experiments  were  not  successful 
with  concentrated  sulphuric  acid  as  solvent,  mainly  because  it  attacked 
both  platinum  and  palladium  spirals.  G.  S. 
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Mechanical  Phenomena  of  Gaseous  Combustion.  Spiral 
Flame  Jean  Meunier  (Compt.  rend.,  1912,  154,  698— 700).— The 
flat  burner  employed  has  a  large  orifice,  so  that  the  gas  may  burn 
under  a  low  pressure,  not  exceeding  a  few  millimetres  of  water. 
Against  the  wide  flame  a  narrow  one  is  proj-^cted  obliquely  from  a 
tube  supplied  with  gis  uader  a  pressure  of  8 — 10  c.c.  of  water.  The 
"  spiral  flame "  produced  at  the  junction  o^'  the  two  owes  its 
characteristic  appearance  to  numerous  luminous  lines,  arising  from 
the  movement  of  glowing  pirticles.  Attention  is  drawn  to  the 
resemblance  between  such  flames  and  certain  stellar  nebulse. 

vv.  o.  w. 

Modified  Jacket  for  a  Victor  Meyer  Vapour  Density 
Apparatus.  W.  E.  Henderson  (/.  Anier.  Ch^.m.  Soc,  1912,  34, 
553 — 554). — An  arrangement  is  dt^scribed  which  has  been  dovined  to 
avoid  the  expense  involved  by  the  breakage  of  the  outer  tubes  of  the 
Victor  Meyer  vapour  density  apparatus. 

The  bulb  is  replaced  by  a  beakec  provided  with  a  copper  cover  with 
a  collar  in  the  centre  of  such  a  size  that  the  smallest  tubo  to  be  used 
as  a  jacket  will  readily  slip  over  it.  There  is  a  deep  groove  round  the 
collar  which  serves  as  a  water-seal  for  connecting  the  jacket-tube. 
The  liquid  condensing  on  the  walls  of  the  tube  automatically  fills  the 
seal,  and  the  collar  is  provided  with  several  small  holes  just  below  the 
level  of  the  flit  cover  to  allow  for  drainage,  and  thus  prevent  the 
liquid  from  overflowing.  It  is  not  necessary  to  connect  the  cover  with 
the  beak<^r,  since  if  the  cover  is  flat  and  the  rim  of  the  beaker  fairly 
true,  the  surface-tension  of  the  film  of  liqaid  at  the  joint  prevents  any 
appreciable  leakage.  The  jacket-tube  can  be  made  from  tubing  of  a 
suitable  width ;  it  is  cut  level  at  each  end,  and  its  length  is  readily 
adapted  to  that  of  any  inner  tube.  E.  G. 

Dependence  of  the  Density  and  Siirfaoe  Tension  of  Liquids 
on  the  Temperature.  Richard  Swinne  {Zeitsch.  physikal.  Ghem., 
1912,  79,  461—470.  Compare  Walden,  Abstr.,  1909,  ii,  122).— It  is 
shown  that  Walden's  rule  that  the  product  of  the  "  expansion 
modulus"  of  a  liquid  and  its  critical  temperature  is  constant  can  be 
deduced  by  means  of  the  rule  of  the  rectilineal  diameter  (Mathia.s) 
and  the  ratio  of  the  critical  density  to  that  at  the  absolute  temperature 
deduced  by  Guldberg.  Further,  Walden's  rule  as  to  the  relationship 
between  the  temperature-coefficient  of  the  surface  tension,  )8,  and  the 
critical  temperature  can  be  deduced  from  the  exponential  temperature 
function  of  the  surface  tension  obtained  by  van  der  Waals.        G.  S. 

The  Liquid  State.  II.  Compressibility  of  Mercury. 
William  C.  McO.  Lewis  {Zeitsch.  physikal.  Chem.,  1912,79,  185—195). 
— In  a  recent  paper  (Abstr.,  1911,  ii,  855)  the  formula  /8  =  -TajLp 
has  been  deduced,  where  /?  is  the  compressibility,  a  the  thermal 
expansion  of  the  liquid,  L  the  latent  heat  of  vaporisation  per  gram, 
and  p  the  density  of  the  liquid  at,  the  absolute  temperature  T.  This 
formula  is  now  tested  for  mercury  by  comparing  the  calculated  value  of 
^  at  20°  with  the  value  obtained  by  Bridgman  {Proc.  Amer.  Acad.,  1909, 
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44,  255),  In  the  calculation  L  is  obtained  by  means  of  the  Olausius- 
Clapeyron  equation  (70  47  cal.  at  20°),  and  a  from  the  recent  observa- 
tions of  Callendar  and  Moss  (Proc.  Roy.  Soc,  1911,  A,  84,  595).  The 
observed  and  calculated  values  are  3-70.10-*'  and  (l-30±002).10-6  per 
kg,/cm,2.  This  very  considerable  discrepancy  is  ascribed  to  inaccuracy 
in  the  experimental  determination  of  /?,  and  different  sources  of  error 
are  suggested. 

Certain  points  in  the  recent  paper  of  Parsons  and  Cook  (Abstr., 
1911,  ii,  699)  are  discussed,  more  particularly  the  fact  that  these 
observers  find  a  lower  value  of  the  internal  pressure  for  water  than 
for  ether  and  paraffin  oil.  G.  S. 

Connexion  between  the  Physical  Properties  of  Solutions. 
III.  The  Ionic  Moduli  of  the  Density  in  Water.  Adolf 
Heydweiller  {Ann.  Fhysik,  1912,  [iv],  37,  739—771.  Compare 
Abstr.,  1910,  ii,  106,  398). — The  densities  of  a  further  series  of  solu- 
tions of  electrolytes  have  been  measured  in  order  to  obtain  further 
information  relating  to  the  density  moduli  of  the  ions. 

The  new  results  show  that  the  relationship  ^  —  A-\-{A-  B)i,  in  which 
A  is  the  percentage  change  of  density  per  gram-equivalent  of  the 
dissolved  electrolyte,  i  the  ratio  of  the  equivalent  conductivity  at  the 
concentration  under  measurement  to  that  at  infinite  dilution,  and 
A  and  B  are  constants,  is  satisfied  with  very  considerable  accuracy  by 
all  electrolytes  containing  two  univalent  ions  and  the  majority  of 
electrolytes  which  contain  a  bivalent  and  a  univalent  ion.  On  the 
other  hand,  considerable  discrepancies  are  exhibited  by  electrolytes 
containing  two  bivalent  ions. 

The  ionic  moduli,  which  are  calculated  from  the  differences  in  the 
values  of  A,  form  integral  multiples  of  0*35  in  the  case  of  univalent 
monatomic  ions,  and  this  is  approximately  the  .case  for  the  moduli  of 
the  bivalent  monatomic  ions. 

Substances  which  combine  with  water  in  the  solid  state  appear  to 
unite  with  it  in  solution  to  at  least  the  same  extent.  The  contraction 
which  accompanies  the  combination  of  the  ions  with  water  is  due  to 
the  contraction  of  both  the  ions  and  the  combined  water.  From  the 
magnitude  of  the  contraction,  it  appears  that  the  average  number  of 
molecules  of  water  in  combination  with  the  ions  is  three  to  four. 

H.  M.  D. 
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Specific  Volume  of  Solutions  of  Tetrapropylammonium 
Chloride.  J.  W.  McDavid  {Froc.  Roy.  Soc.  Edin.,  1910,  30,  515).— 
The  densities  of  aqueous  solutions  of  tetrapropylammonium  chloride  of 
different  concentrations  have  been  determined  at  0°,  25°,  35°,  and  56°. 
At  all  temperatures  the  density  of  dilute  solutions  is  less  than  that  of 
water ;  with  increasing  concentration  the  density  attains  a  minimum 
and  then  slowly  increases.  The  concentration  of  the  solution  of  mini- 
mum density  at  0°  is  about  7%,  at  25°  about  16-5%,  at  35°  19%,  and 
at  56°  about  22-5%. 

In  order  that  the  expansion  on  solution  might  be  obtained,  the 
density  of  the  salt  has  been  determined  by  the  floating  method ;  D'  is 
1*0334  and  D^^  1-0296.      The  expansion  on  solution  in  different  con- 
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centrations  at  0°  and  25°  is  given  in  tabular  form.  At  0°  a  solution 
of  18*5%,  at  25°  a  solution  of  26%,  concentration  show  maximum 
expansion.  The  expansion  increases  considerably  as  the  temperature 
is  raised.  G.  S. 

Alteration  of  Visoosity  on  Solution.  Carl  Schall  {Zeitsch. 
Elektrochem.,  1912,  18,  225—232.  Compare  Bingham,  Abstr.,  1906, 
ii,  218). — On  the  basis  of  the  available  experimental  data  it  is  shown 
that  in  the  case  of  binary  mixtures  of  liquids,  the  proportionality  of 
the  temperature-coefficient  of  the  alteration  of  viscosity  and  fluidity 
with  the  concentration  is  a  limiting  law,  which  is  the  more  nearly  true 
the  greater  the  difference  in  the  properties  of  the  two  components,  but 
it  is  not  valid  when  there  is  reciprocal  action  between  the  components. 
Further,  in  the  neighbourhood  of  the  freezing  point  of  the  solvent,  the 
temperature-coefficient  of  the  viscosity  of  the  solvent  is  under  certain 
conditions  proportional  to  the  freezing-point  depression.  G.  S. 

viscosity  of  Liquids.  Alfred  W.  Porter  {Phil.  Mag.,  1912, 
[vi],  23,  458 — 462). — If  any  liquid  at  temperature  T  has  the  same 
viscosity  as  a  standard  liquid  at  temperature  Tq  and  the  ratio 
TITq  is  plotted  as  a  function  of  T,  the  curve  obtained  is  very 
nearly  a  straight  line.  This  has  been  found  to  be  the  case  for 
mercury  and  water,  bromine  and  water,  oil  of  turpentine  and  water, 
ethyl  ether  and  benzene,  and  ethyl  acetate  and  benzene.  From  the 
above  relationship,  it  follows  that  the  viscosity  (/u,)  or  the  mobility 
(i/=l//A)  can  be  represented  by  the  formula  F{M)=f(fx)  =  A  +  BjT. 
This  equation  is  of  the  same  form  as  that  connecting  the  vapour 
pressure  and  the  temperature. 

Corresponding  with  this  similarity  in  the  forms  of  the  vapour 
pressure  and  mobility  equations,  it  is  found  that  if  the  logarithm  of 
the  mobility  is  plotted  against  the  logarithm  of  the  vapour  pressure, 
a  curve  differing  very  little  from  a  straight  line  is  obtained  both  in 
the  case  of  water  and  of  mercury.  For  carbon  dioxide,  the  curve  is 
concave  upwards,  and  if  the  values  are  combined  with  that  for  the 
gas  at  ordinary  pressure,  a  (conjectural)  curve  is  obtained,  which  is 
very  approximately  a  parabola  with  its  axis  horizontal. 

It  is  further  pointed  out  that  liquids  of  small  viscosity  at  ordinary 
temperatures  have,  in  general,  a  large  vapour  pressure.       H.  M.  D. 

Influence  of  Substances,  Soluble  in  Fats,  on  the  Viscosity 
and  the  Surface  Tension  of  Olive  Oil.  Franz  Bubanovi($  (Zeitsch. 
Cliem.  Ind.  Kolloide,  1912,  10,  178— 181).— The  effect- of  the  addition 
of  small  quantities  of  chloroform,  ethyl  alcohol,  and  camphor  on  the 
viscosity  and  surface  tension  of  olive  oil  has  been  examined.  In  all 
cases  the  influence  of  the  added  substance  is  Very  small,  and  if  it  may 
be  inferred  that  the  corresponding  effects  on  the  lipoid  membranes  of 
the  phagocytes  are  of  the  same  order,  the  conclusion  may  be  drawn 
that  the  increased  activity  of  the  phagocytes,  which  is  observed  on  the 
addition  of  very  small  quantities  of  certain  substances,  is  not  due  to 
changes  in  the  viscosity  or  suface  tension  resulting  in  an  increased 
rapidity  of  movement  of  the  phagocytes.  H.  M.  D. 
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Relations  between  Viscosity  and  Other  Physical  Properties. 
II.  Influence  of  Contiguous  Unsaturated  Groups.  Albbht  E. 
DuNSTAN  and  Thomas  P.  Hilditch  {Zeitsch.  Elektrochem.,  1912,  18, 
185—189.  Compare  Proc,  1911,  27,  93).— The  intluence  of  con- 
tiguous unsaturated  groups  of  the  following  four  types : 
(a)  -CH:CH-C0-;  (6)  CgHg  with  -CHIOH-;  (c)  CgHg  with -CO-; 
{d)  CgHj,  -CHICH-  and  CO  on  the  viscosity  has  been  determined, 
In  this  connexion  the  viscosities  of  a  large  number  of  substances 
containing  the  groups  in  question  have  been  determined  in  the  pure 
state  or  in  amyl  alcohol  solution.  The  results  are  discussed  in 
connexion  with  the  accumulation  of  unsaturated  groups  and  of  the 
effect  of  symmetry,  and  it  is  shown  that  the  effect  on  the  viscosity  is, 
in  general,  parallel  to  the  effect  on  other  physical  properties.     G.  S. 

Dependence  of  Absorption  on  Surface  Tension.  A.  Cfiristoff 
(Zeitsch.  physikal.  Chem.,  1912,  79,  456 — 460), — In  previous  papers 
(compare  Abstr.,  1905,  ii,  806  ;  1906,  ii,  525)  the  author  has  advanced 
evidence  to  support  the  rule  that  the  greater  the  surface  tension  of  a 
liquid  the  smaller  is  its  absorptive  power  for  gases.  The  absorption 
coefficients  of  a  number  of  gases  in  ethyl  ether,  a  liquid  of  small 
surface  tension,  have  now  been  determined  at  0°  and  15°  ;  the  values 
at  0°  are  as  follows:  hydrogen  0*115,  nitrogen  0*2580,  carbon 
monoxide  0*3618,  oxygen  0*4235,  methane  1*066,  carbon  dioxide 
7*330.  As  these  results  are  higher  than  the  solubilities  in  water  and 
in  alcohol,  liquids  of  fairly  high  surface  tension,  they  are  in  accord 
with  the  above  rule.  G.  S. 

Adsorption  Experiments  with  Varying  Degree  of  Dispersity 
of  the  Adsorbent.  Knud  Estrup  and  E.  Buch  Andersen  {Zeitsch. 
Chem.  Ind.  Kolloide,  1912,  10,  161—169.  Compare  Abstr.,  1911, 
ii,  20). — Further  experiments  have  been  made  on  the  adsorption  of 
potassium  permanganate  by  precipitated  barium  sulphate.  When  a 
given  quantity  of  barium  sulphate  is  precipitated  from  a  series  of 
solutions,  in  which  the  concentration  of  the  permanganate  is  kept 
constant,  but  the  total  volume  of  the  solution  is  gradually  diminished, 
the  quantity  of  absorbed  permanganate  decreases,  passes  through  a 
minimum,  and  in  still  more  concentrated  solution  through  a  maximum. 

Experiments  with  strontium  sulphate  also  show  that  the  adsorbed 
permanganate  passes  through  a  minimum  as  the  volume  of  the 
solution  is  diminished,  but  corresponding  with  the  larger  size  of  the 
crystals,  the  adsorbed  quantities  are  considerably  smaller  than  in  the 
case  of  barium  sulphate.  Potassium  permanganate  is  also  removed 
from  solution  in  the  precipitation  of  aluminium  hydroxide,  and  the 
phenomenon  in  this  case  appears  to  be  one  of  simple  adsorption. 

Other  experiments  were  made  in  which  the  influence  of  the  volume 
of  the  solution  on  the  removal  of  iodine  and  ferric  chloride  by  pre- 
cipitated barium  sulphate  was  examined.  The  data  obtained  show  that 
the  nature  of  the  process  differs,  however,  from  that  in  which  potas^ium 
permanganate  is  adsorbed.  H.  M.  D. 

Removal  of  Tannin  from  its  Solutions  by  Cotton  Wool. 
A.  Sanin  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  82 — 88).— It  is  shown 
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that  within  certain  limits  of  concentration  the  adsorption  of  tannic 
acid  from  aqueous  solution  by  cotton  wool  follows  exactly  the  expon- 
ential formula  xftn  =  /Sc^'^,  where  xjm  is  the  quantity  of  tannin  taken 
up  by  one  gram  of  the  wool,  c  is  the  concentration  in  the  solution  after 
adsorption,  and  /3  and  p  are  constants.  The  formula  JG  waur/C'wooi  =  O'l  1 
suggested  by  von  Georgievics  (Abetr.,  1895,  ii,  255)  is  not  valid. 
Tannin  is  not  adsorbed  by  wool  from  alkaline  solution.  The  effect  of 
the  addition  of  hydrochloric  acid  is  slightly  to  increase  the  amount  of 
adsorption  from  dilute  solutions  of  tannic  acid,  and  to  decrease  it  from 
concentrated  solutions.  G.  S. 

Peculiarities  in  Certain  Verifications  in  Physical  Chemistry. 
Albert  Colson  (Compt.  rend.,  1912,  154,  933 — 935.  Compare  this 
vol.,  ii,  238,  334.). — A.  reply  to  Langevin  (this  vol.,  ii,  334),  in  which 
the  author  again  draws  attention  to  the  discrepancies  between  the 
experimental  and  calculated  results  in  the  classical  observations,  such 
as  those  on  the  dissociation  of  hydrogen  iodide,  on  which  the  law  of 
mass  action  was  based.  W.  0.  W. 

Dissociation  of  Gaseous  Acetic  Acid  and  Phosphorus 
Pentachloride.  Carl  Holland  {Zeitsch.  Elektrochem.,  1912,  18, 
234 — 236). — The  measurements  were  made  by  a  method  depending  on 
the  use  t>f  the  Lidenburg-Lehmaun  manometer.  The  dissociation  of 
acetic  acid  vapour  according  to  the  equation  (CH3*C02H)2:^2CH3*C02H 
is  represented  by  the  equation  log pJp^^=^{l6iS0/4:'b7 IT) -11-05, 
where  p^  is  the  partial  pressure  of  the  double  molecules,  p^  that 
of  the  double  molecules,  in  cm.  of  mercury ;  that  of  phosphorus  penta- 
chloride by  the  equation  log  pjp^p^  =  {2i798j4:-57\T)  -  11-50,  where p^ 
represents  the  partial  pressure  of  the  pentachloride,  p^  and  p^  those  of 
trichloride  and  chlorine  respectively.  The  heat  of  dissociation  of 
bimolecular  acetic  acid  at  constant  pressure  is  16,480  calories,  that  of 
phosphorus  pentachloride  under  the  same  conditions  21,800  calories. 

G.  S. 

Osmotic  Measurements  of  Salt  Solutions  and  Arrhenius' 
Theory.  Eugene  Fouard  (Bull.  Soc.  chim.,  1912,  [iv],  11, 
249—261.  Compare  Abstr.,  1911,  ii,  267,  1071  ;  this  vol.,  ii,  141).— The 
author  has  shown  previously  {loc,  cit.)  that  determinations  of  osmotic 
pres.sure8  of  saline  solutions  by  his  differential  method  give  results 
which  are  not  in  harmony  with  those  required  by  the  ionic  hypothesis. 
He  now  explains  these  results  by  supposing  that  the  variations  in 
osmotic  pressure  shown  by  solutions  of  certain  salts  on  dilution  are 
due,  not  to  dissociation  into  ions,  but  to  (1)  the  breaking-down  of 
physical  aggi'egates,  or  (2)  to  combination  of  the  salts  with  water. 
Examples  of  the  first  case  are  afforded  by  potassium  chloride  and  cupric 
sulphate,  which  at  infinite  dilution  show  osmotic  pressures  correspond- 
ing with  their  true  molecular  weights,  namely,  74'5  and  159,  whilst 
in  solutions  containing  1  gram-mol.  per  litre  the  osmotic  pressures 
correspond  with  mol.  weights  of  240  and  274  respectively.  In  the 
case  of  barium  chloride,  a  solution  containing  1  gram-mol.  per  litre  has 
an  osmotic  pressure  corresponding  with  a  mol.  weight  of  226,  whilst  at 
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infinite  dilution  it  corresponds  with  a  mol.  weight  of  320,  affording  an 
example  of  the  second  class.  Potassium  sulphate,  on  the  other  hand, 
behaves  in  accordance  with  the  ionic  hypothesis,  the  osmotic  pressure 
at  infinite  dilution  corresponding  with  a  mol.  weight  of  58,  and  to 
explain  this  without  having  recourse  to  the  ionic  hypothesis  it  is 
tentatively  suggested  that  the  molecule  of  sucrose  which  is  measured 
in  osmotic  pressure  experiments  may  be  (Ci2^92^n)3'  ^^  which  case  the 
value  found  for  potassium  sulphate  at  infinite  dilution  would  correspond 
with  the  true  molecular  weight  of  the  salt,  namely,  174.  It  is  pointed 
out  that  similar  objections  to  the  ionic  hypothesis  have  been  brought 
forward  recently  by  Colson  (this  vol.,  ii,  25).  T.  A.  H. 

Application  of  the  Theory  of  Chemical  Potential  to  the 
Therm odynamical  Theory  of  Solutions.  II.  Effect  of  Pressure 
on  Vapour  Pressure.  Vapour  Pressure  Theory  of  Osmotic 
Pressure.  The  Freezing  of  Solutions.  Sydney  A.  Shorter  {Phil. 
Mag.,  1912,  [vij,  23,  483—494.  Compare  this  vol.,  ii,  24).— It  is 
shown  by  reference  to  the  theory  of  chemical  potential  that  two 
solutions,  which  are  in  osmotic  equilibrium,  have  the  same  generalised 
vapour  pressure.  Although  the  difference  of  osmotic  pressure  may  be 
regarded  as  the  increase  of  pressure  which  must  be  applied  to  the 
stronger  solution  to  mak-e  its  generalised  vapour  pressure  equal  to  that 
of  the  weaker  solution,  this  does  not  afford  a  satisfactory  definition  of 
osmotic  pressure.  The  so-called  vapour  pressure  theory  of  osmotic 
pressure  is  merely  a  particular  statement  of  the  general  thermo- 
dynamical  truism  that  the  conditions  of  co-existence  of  two  parts  of  a 
system  are  independent  of  the  precise  nature  of  the  mechanism  of  the 
co-existence,  and  depend  only  on  the  "  constraints  "  of  the  mechanism. 

The  thermodynamical  theory  of  the  equilibrium  between  solution 
and  solid  solvent  is  also  considered,  and  formulae  are  deduced  connecting 
the  lowering  of  the  freezing  point  with  the  lowering  of  the  potential 
of  the  solvent,  the  osmotic  pressure,  and  the  vapour  pressure. 

H.  M.  D. 

Concentration  of  Hydrogen  Ion  in  Sulphuric  Acid.  Richard 
C.  ToLMAN  and  Lucien  H.  Greathouse  {J.  Amer.  Chem,  Soc,  1912,  34, 
364 — 369). — Since  the  manner  in  which  sulphuric  acid  dissociates  is 
not  known,  it  is  impossible  to  calculate  the  degree  of  dissociation  or  the 
concentration  of  any  of  the  ions  from  conductivity  measurements  alone. 
A  study  of  the  concentration  of  the  hydrogen  ion  in  sulphuric  acid  has 
therefore  been  made  by  means  of  indicators.  The  method  consists  in 
finding  a  solution  of  hydrochloric  or  nitric  acid  which  will  produce  the 
same  colour  in  a  solution  of  an  indicator  of  a  definite  concentration  as 
does  the  sulphuric  acid  solution  under  examination.  The  indicators 
employed  were  malachite-green,  methyl-violet,  tropseolin,  and  methyl- 
green.     The  experiments  were  carried  out  at  24°. 

The  results  show  that  hydrochloric  and  nitric  acids  and  the  different 
indicators  lead  to  approximately  the  same  values  for  the  hydrogen  ion 
concentration  in  sulphuric  acid  solutions.  The  hydrogen  ion  concen- 
trations of  sulphuric  acid  were  found  to  be  as  follows  :  in  0'2iV"-solution, 
0-108— 0-111;    in    0-li7-solution,    0-0597— 0-0620,    and    in    005N- 
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solution  0*0315 — 0'0356.  These  values  agree  fairly  well  with  those 
obtained  by  Noyes  and  Stewart  (Abstr.,  1910,  ii,  937)  by  determining 
the  i-elative  concentrations  of  hydrochloric  and  sulphuric  acids  which 
drive  back  the  ionisation  of  picric  acid  to  the  same  extent.         E.  G. 

Physico-mechanical  Conception  of  Solutions.  J.  I.  Michai- 
LENKO  {J.  liuss.  Phys.  Chem.  Soc,  1912,  44,  373— 378).— If,  in  an 
equilibrated  system  consisting  of  liquid  and  vapour,  a  force  be  applied 
to  the  surface  of  separation,  the  vapour  pressure  will  increase  or 
diminish,  according  as  the  force  is  directed  towards  or  away  from  the 
liquid.  The  relation  between  the  applied  force  and  the  vapour 
pressure  is  expressed  by  Schiller's  equation  (compare  Abstr.,  1899,  ii, 
357):  BTlogipJp^)^{P-p^)[l-k{P-po)/2]/8,  where  p^,  and  p^  are 
the  original  and  modified  vapour  pressures  respectively,  l/»  is  the 
specific  volume  of  the  liquid,  P  the  pressure  applied  to  the  limiting 
surface,  k  the  coefficient  of  compression,  T  the  absolute  temperature, 
and  R  the  constant  of  the  gas  laws. 

On  the  basis  of  this  relation  the  author  develops  a  theory  of  solu- 
tions which  he  terms  the  physico-mechanical  theory,  and  which 
represents  the  properties  of  solutions  as  the  results  of  the  mechanical 
action  on  the  solvent  of  forces  applied  to  the  surface  of  separation  of 
liquid  from  vapour  and  of  liquid  and  ice.  T.  H.  P. 

Diminution  of  Crystallisation.  Velocity  as  Adsorption 
Phenomenon.  Herbert  Freundlich  and  E.  Posnjak  {Zeitsch. 
physikal.  Chem.,  1912,  79,  168 — 176). — It  has  been  hhown  by  von 
Pickardt  that  a  number  of  organic  compounds  in  equivalent  concentra- 
tion diminish  the  rate  of  crystallisation  of  benzophenone  to  the  same 
extent.  Freundlich  has  suggested  that  this  effect  may  be  due  to 
adsorption  of  solute  at  the  surface  of  the  crystals,  and  in  order  to  test 
this  view  indirectly  the  adsorption  of  a  number  of  substances  from 
acetone  solutions  by  blood  charcoal  has  been  measured.  It  is  found 
that  a  number  of  substances  are  adsorbed  to  an  equivalent  extent  in 
equimolar  solution,  and  this  result  is  regarded  as  to  some  extent  a 
confirmation  of  the  theory. 

There  are,  however,  certain  exceptions  to  the  above  rule  regarding 
adsorption,  more  particularly  as  regards  catechol  and  resorcinol,  and 
similar  deviations  are  shown  in  the  case  of  velocity  of  crystallisation. 
In  this  connexion  the  freezing-point  curves  of  the  systems  benzo- 
phenone-catechol  and  benzophenone-resorcinol  have  been  determined. 
The  curves  are  very  similar,  and  both  show  maxima  which  appear  to 
indicate  the  existence  of  compounds  containing  2  mols.  of  benzophenone 
to  1  mol.  of  catechol  and  resorcinol  respectively.  G.  S. 

Ternary  Mixed  Crystals.  R.  Sahmen  {Zeitsch.  physikal.  CJi^m., 
1912,  79,  421 — 455). — A  theoretical  paper  in  which  by  means  of  the 
thermodynamic  potential  the  temperature-concentration  diagrams  of 
two  types  of  ternary  system  with  breaks  in  the  miscibility  in  the 
crystalline  state  arededuced.  G.  S. 
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A  More  Exact  Definition  of  Colloidal  Systems  and  the 
Classification  of  Colloids  in  General.  P.  P.  von  Weimarn 
{Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  197 — 198). — Polemical  against 
Bottazzi  (this  vol.,  ii,  337).  H.  M.  D. 

Ultra-microscopic  Structure  of  Gelatinous  Precipitates  and 
of  Jellies.  P.  P.  von  Weimarn  (Zeitsch.  Chem.  Ind.  Kolloide,  1912, 
10,  131 — 132). — In  connexion  with  recent  papers  by  Zsigmondy  and 
by  Bachmann  (this  vol.,  ii,  145),  the  author  cites  his  numerous 
publications  on  the  subject  indicated  in  the  title.  G.  S. 

Theory  of  Liesegang's  Layers.  Emil  Hatschek  {Zeitsch.  Chem. 
Ind.  Kolloide,  1912,  10,  124 — 126). — The  discovery  of  Liesegang  that 
when  reactions  take  place  in  organic  gels  the  precipitate  often  forms 
in  layers  has  been  ascribed  by  Ostwald  to  supersaturation  phenomena. 
The  author  has  tested  this  explanation  in  the  case  of  lead  iodide  by 
adding  a  little  of  this  substance  in  crystalline  form  along  with 
potassium  iodide  to  agar -agar  gel,  and  then  pouring  over  the  latter  a 
solution  of  lead  nitrate.  It  was  found  that  the  lead  iodide  still 
separates  in  layers,  although  supersaturation  must  be  prevented  by 
the  presence  of  crystalline  lead  iodide  throughout  the  mass,  so  that 
Ostwald's  explanation  is  not  valid.  G.  S. 

The  Formation  of  Colloidal  Solutions.  Nicola  PappadX 
[Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  181— 182).— In  general, 
hydroxides  of  the  type  M(0H)3  and  M(0H)2  are  soluble  in  ferric 
chloride  solutions.  The  corresponding  metals  can,  however,  be  removed 
by  dialysis,  ferric  hydroxide  being  the  only  hydroxide  which  is  present 
in  colloidal  form. 

Substances  containing  hydroxy  1  groups  (alcohols,  acids,  carbohydrates) 
facilitate  the  formation  of  colloidal  solutions  of  Prussian-blue  in  water. 
The  action  is  attributed  to  the  formation  of  unstable  compounds  by 
combination  of  the  active  substances  with  the  colloid.  H.  M.  D. 

Colloidal  Chemistry  of  Indicators.  "Wolfgang  Ostwald 
(Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  97—104,  132— 146).— The 
experiments  described  in  the  paper  were  undertaken  to  test  the 
suggestion  of  the  author  that  changes  in  molecular  complexity  may 
play  a  part  in  the  changes  of  colour  of  indicators.  Fifty  of  the 
commoner  indicators  were  examined  with  the  ultramicroscope  in 
neutral,  acid,  and  alkaline  solutions,  and  it  was  found  that  of  these 
about  forty  are  colloidal  in  neutral  aqueous  solution,  and  that 
alterations  in  the  degree  of  dispersion  take  place  when  the  solutions 
are  made  acid  or  alkaline.  In  the  case  of  more  than  forty  indicators 
the  particles  become  more  complex  both  on  the  addition  of  acid  and  of 
alkali.  In  the  great  majority  of  cases  the  change  of  colour  of  an 
indicator  is  accompanied  by  a  change  in  the  degree  of  dispersion,  but 
the  converse  does  not  hold.  There  is  a  close  connexion  between  the 
intensity  of  fluorescence  and  the  size  of  the  colloidal  particles ;  thus  at 
the  same  intermediate  concentration  of  alkali,  Magdala-red  shows  a 
maximum^fluorescence  and  a  maximum  degree  of  dispersion. 
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The  rule  previously  suggested  by  the  author,  that  the  absorption 
maximum  is  displaced  in  the  direction  of  shorter  wave-length  with 
increasing  degree  of  dispersion  is  tested  for  seventy-six  rases  of  change 
in  colour,  the  results  being  tabulated  in  full.  The  rule  holds  in  fifty- 
six  cases,  does  not  apply  in  eight  cases,  and  in  twelve  cases  the  results 
are  doubtful,  Harrison  (this  vol.,  ii,  240)  mainly  on  theoretical 
grounds  has  recently  thrown  doubt  on  the  validity  of  the  above  rule, 
but  the  author  shows  experimentally  that  all  the  special  cases 
mentioned  by  Harrison  conform  to  the  rule.  G.  S. 

The  Agglutination  Optimum  in  Mixtures  of  Colloids.  Leonoe 
MiCHAELis  and  Heinrich  Davidsohn  {Biochem.  Zeitsch.,  1912,  39, 
496 — 506). — From  mixtures  of  amphoteric  colloids,  it  is  possible  to 
precipitate  a  compound,  the  agglutination  optimum  for  the  mixture 
lying  between  that  of  the  two  components.  Within  certain  limits, 
this  optimal  point  is  independent  of  the  relative  amounts  of  the  two 
colloids  present ;  in  the  presence  of  a  large  excess,  however,  of  one  or 
the  other,  the  optimal  agglutination  point  lies  near  the  isoelectric 
point  of  the  component,  which  is  in  excess.  The  observation  of  the 
optimal  agglutination  point  of  the  compound  is,  however,  often  interfered 
with  if  either  of  the  components  can  be  precipitated  separately 
in  the  neighbourhood  of  their  isoelectric  points.  The  experiments 
were  carried  out  with  mixtures  of  nucleic  acid  and  various  proteins, 
and  of  caseinogen  and  albumin.  S.  B.  S. 

Colloidal  Chemistry  and  the  Phase  Rule.  II.  W.  P.  A. 
JoNKER  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  126 — 131.  Compare 
Abstr.,  1911,  ii,  103). — The  phase  rule  is  now  applied  to  colloidal 
systems  of  different  degrees  of  complexity.  A  unitary  system  can 
only  occur  in  the  case  of  a  substance  which  exists  in  two  forms,  one 
of  which  is  a  colloid,  and  this  form  must  be  capable  of  existing  in 
stable  equilibrium  with  the  other  form,  the  dispersing  medium.  No 
such  system  has  yet  been  discovered  ;  the  suggestion  of  Wo.  Ostwald 
{Grundriss  der  Kolloid.  Cfiemie  I,  128)  that  styrene  and  metastyrene 
form  such  a  system  is  shown  to  be  untenable. 

As  regards  binary  systems,  the  phase  rule  does  not  apply  to  sus- 
pensoids,  which  are  not  true  equilibria,  but  may  apply  to  emulsoids, 
which  form  a  micro-heterogeneous  equilibrium  ;  experimental  investiga- 
tions, however,  are  still  wanting. 

A  ternary  system,  water-ether-tannin,  in  which  only  one  of  the 
components  is  a  colloid,  has  been  investigated.  In  certain  circum- 
stances the  system  forms  three  layers,  the  compositions  of  which 
have  been  investigated  at  25°.  When  the  proportion  of  ether  is 
successively  reduced,  two  layers  are  first  obtained  ;  the  composition  of 
the  lower  one  does  not  alter  much  as  the  ether  is  further  reduced, 
but  the  upper  layer  approximates  in  composition  to  the  lower,  and 
finally  the  system  becomes  homogeneous.  This  behaviour  corresponds 
with  the  deductions  of  Schreinemakers  on  the  basis  of  the  phase  rule 
(compare  Abstr.,  1898,  ii,  285). 

As  the  temperature  falls,  the  region  of  the  three-phase  equilibrium 
extends;  on  the  other  hand,  the  region  of  the  two-phase  system 
containing  less  ether  is  restricted  by  lowering  the  temperature. 
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The  system  tannin-water-lithium  chloride  has  also  been  investigated 
at  25° ;  it  behaves  very  similarly  to  that  just  described.  G.  S. 

Principle  of  the  Change  of  an  Equilibrated  System  under 
the  Influence  of  an  External  Agent.  E.  Volchonsky  (/.  Buss. 
Phys.  Chem.  Soc,  1912,  44,  305 — 310). — A  theoretical  discussion  of 
this  question.  T.  H.  P. 

Equilibrium  in  Heterogeneous  Systems  at  Variable 
Pressure.  Rudolf  Wkgscheider  (Zeitsch.  physikal.  Chem.,  1912, 
79,  239 — 244). — A  mathematical  paper  m  which  the  conditions  of 
equilibrium  are  deduced  in  a  heterogeneous  system  where  the  pressure 
is  uniform  in  any  one  phase,  but  varies  from  one  phase  to  another. 

G.  S. 

Equilibrium  of  the  System  Cadmium  Sulphate-Gaseous 
Hydrogen  Chloride.  Camille  Matignon  {Compt.  rend.,  1912, 
154,  772—775.  Compare  Abstr.,  1905,  ii,  235;  1908,  ii,  465).— 
Attention  has  been  drawn  previously  to  the  approximate  constancy  of 
the  ratio  QjT,  where  Q  is  the  heat  developed  in  a  univariant  system 
during  direct  reaction  between  a  gas  and  solid  at  the  absolute  tem- 
perature T,  when  the  dissociation  pressure  is  760  mm.  Conclusions 
may  be  drawn  from  this  as  to  the  reversibility  or  otherwise  of 
such  systems,  and  if  Q  is  known,  the  dissociation  temperature  may 
be  calculated  approximately.  Application  to  the  reaction 
{n  +  l)CdS04  sol.  +  2HC1  gas  =  H2S04,?tCdS04  sol.  +  CdClg  sol.,  shows 
that  the  system  is  reversible,  and  that  the  dissociation  temperature 
should  be  between  84°  and  146°.  Experiments  have  verified  these 
predictions,  and  given  121°  for  the  dissociation  temperature  at  760  mm. 

W.  0.  W. 

Equilibrium  in  the  Ternary  System :  Barium  Nitrate, 
Sodium  Nitrate,  and  Water.  Angelo  Coppadoro  {Oazzeita, 
1912,  42,  i,  233— 242).— The  author  has  investigated  the  system 
H20-Ba(N03).^-NaN03,  which  is  one  of  the  four  ternary  systems 
constituting  the  quaternary  system  involved  in  the  commercial 
preparation  of  barium  nitrate  from  barium  chloride  and  sodium 
nitrate.  The  other  three  systems  have  been  studied  by  other 
workers.  The  results  of  the  author's  measurements  of  the  solubility 
at  0°  of  the  nitrates  of  barium  and  sodium  in  presence  of  one  another, 
and  of  the  analyses  of  the  respective  residues,  are  given  in  a  table 
and  exhibited  on  a  diagram,  from  which  it  appears  that  the  two 
nitrates  do  not  form  a  double  salt.  The  diagram  further  shows  that 
when  saturated  solutions  of  barium  nitrate  and  sodium  nitrate  are 
mixed,  no  separation  of  solid  sodium  nitrate  occurs,  no  matter  how  the 
mixture  be  effected.  R.  V.  S. 

The  System :  Water,  Alcohol,  Manganous  Sulphate. 
Frans  a.  H.  Schreinemakers  and  J.  J.  B.  Deuss  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1912,  14,  924 — 927*). — The  equilibria  occurring 
in  the    ternary   system  water,   alcohol,  and  manganous  sulphate  are 

*  and  ZcUsch.  physikal.  Chem.,  1912,  79,  554—564. 
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shown  by  a  diagram,  the  necessary  data  having  been  obtained  by 
measurements  at  0°,  25°,  30°,  35°  and  50°.  The  diagram  is  charac- 
terised by  the  occurrence  of  a  binodal  surface  representing  the 
conditions  of  co-existence  of  two  liquid  layers.  On  the  temperature 
axis,  this  region  extends  from  5*3°  to  43'5°.  Whereas,  in  general, 
ternary  systems  of  the  type — water,  alcohol,  and  a  salt — only  exhibit 
a  minimum  critical  mixing  temperature,  the  behaviour  of  the  system 
containing  manganous  sulphate  shows  that  both  a  minimum  and  a 
maximum  critical  temperature  may  occur  in  certain  cases. 

H.  M.  D. 

"Work  Done  in  Chemical  Changes.  Rudolf  Wegscheider 
(Zeitsch.  physikal.  Cfieni.,  1912,  79,  223— ii38).— The  work  done  in  an 
isothermal  change  against  an  external  pressure  has  only  the  value  RT 
per  mol.  of  gas  when  the  change  takes  place  at  constant  pressure. 
The  change  can  only  be  carried  out  reversibly  at  constant  pressure  in 
certain  special  cases. 

The  maximum  work  obtainable  in  a  change  is  made  up  of  a  part 
which  can  only  be  obtained  by  working  against  an  internal  pressure 
and  is  zero  only  at  constant  volume,  and  a  part  which  can  also  be 
obtained  in  other  ways  (for  example,  as  E.M.F.).  Under  suitable 
conditions  the  latter  can  also  be  obtained  by  working  against  an 
external  pressure. 

Formulffi  are  deduced  for  the  maximum  work  obtainable  in  all  forms 
and  the  maximum  work  obtainable  electrically,  and  also  for  the  E.M.F. 
of  chemical  changes,  and  are  apjjlied  to  the  dissociation  of  a  gas  and  to 
the  reversible  oxygen-hydrogen  cell.  G.  S. 

Theory  of  Dyeing.  Dyeing  with  Basic  Dyes  with  Subse- 
quent Re-solution.  William  P.  Dreapeb  and  A.  Wilson  {J.  Soc. 
Dyers,  1912,  28,  137 — 140). — In  continuation  of  previous  work  on 
this  subject  (Dreaper  and  Wilson,  J.  Soc.  Chem.  Ind.,  1909,  28, 
57  ;  1910,  29,  1432),  the  authors  have  investigated  the  effect  of  the 
addition  of  a  third  substance  on  the  amount  of  dye  taken  up  by  the 
fibre  during  dyeing,  and  on  the  behaviour  of  the  dyed  fibre  thus 
obtained  towards  alcohol  and  soap  solution,  the  dye  employed  through- 
out the  investigation  being  methylene-blue. 

It  is  found  that  the  proportion  of  dye  required  in  the  dye-bath  to 
give  a  standard  shade  under  standard  conditions  is  not  appreciably 
affected  by  the  addition  of  sodium  carbonate ;  acid,  however,  has  a 
marked  inhibiting  effect;  the  amount  of  dye  required  to  give  the 
standard  shade  increases  from  about  1%  to  about  25%  as  the  concen- 
tration of  the  sulphuric  acid  is  increased  until  the  strength  of  the 
solution  is  decinormal,  after  which  the  requisite  amount  of  dye 
decreases  on  further  addition  of  acid,  being  about  12%  in  normal 
sulphuric  acid.  Neutral  salts,  such  as  sodium  chloride  and  sodium 
sulphate,  also  exert  an  inhibiting  effect  when  added  to  the  dye-bath. 

Subsequent  treatment  of  the  dyed  fibre  with  a  1%  soap  solution  does 
not  remove  so  much  of  the  dye  as  treatment  with  alcohol  when  sodium 
carbonate  has  been  added  to  the  dye-bath,  but  if  acid  was  present  then 
the  soap  solution  removes  a  far  greater  proportion  of  the  dye  than 
the  alcohol.  W.  H.  G. 
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Catalysis  by  Cations.  I.  Broe  Holmberg  {Zeitsch.  physikal. 
Chem.,  1912,  79,  147 — 167). — The  rate  of  reaction  between  soaiutn 
dibromosuccinate  (the  racemic  compound)  and  sodium  hydroxide  has 
been  investigated  in  dilute  solutions  at  25°.  Under  the  conditions  of 
the  experiments,  the  main  product  of  the  reaction  is  sodium  bromo- 
furaarate.  The  reaction  is  bimolecular,  but  the  velocity  coefficient  is 
the  greater  the  greater  the  initial  concentration,  and  it  is  shown  by 
systematic  variation  of  the  concentrations  of  salt  and  alkali  that  this 
effect  is  due  to  a  catalytic  effect  of  the  cation  on  the  rate  of  reaction. 
The  acceleration  is  proportional  to  the  cube-root  of  the  concentration 
of  the  cation.  Similar  experiments  have  been  made  with  potassium, 
calcium,  and  barium  salts,  with  results  closely  analogous  to  those 
obtained  with  sodium  salts.  The  order  of  the  catalytic  activity  of  the 
cations  is  as  follows  :  Ca'  *  >  Ba'  *  >  Na*  >  K*. 

The  temperature-coefficients  of  the  reactions  have  also  been  measured  ; 
the  results  are  not  satisfactorily  represented  by  the  Arrhenius  formula. 
The  catalytic  effect  of  mixtures  of  salts  has  also  been  measured.  With 
sodium  and  potassium  salts  the  effect  is  the  sum  of  the  separate  effects, 
but  sodium  with  calcium,  sodium  with  barium,  and  calcium  with 
barium  salts  have  in  each  case  smaller  values  than  the  sum  of  the 
separate  effects. 

Corresponding  experiments  have  been  made  with  the  sodium  and 
barium  salts  of  wodichlorosuccinic  acid,  with  analogous  results. 

G.  S. 

Law  of  Molecular  Attraction.  Richard  D.  Klebman  {Phil. 
Mag.,  1912,  [vi],  23,  656). — The  conclusion,  arrived  at  by  Tyrer  (this 
vol.,  ii,  136),  that  the  attraction  between  two  molecules  is  independent 
of  the  temperature,  is  shown  to  be  involved  as  an  assumption  in  the 
reasoning  which  leads  up  to  the  conclusion.  H.  M.  D. 

Determination  of  the  Absolute  Value  of  the  Mass  of 
Molecules  of  Liquids  and  Particularly  of  the  Mercury  Molecule. 
Alfred  Henry  {Compt.  rend.,  1912,  154,  b80.  Compare  Perrin, 
Abstr.,  1908,  ii,  927;  1911,  ii,  480,  594).— Assuming  the  absence  of 
friction  between  molecules,  and  that  the  energy  absorbed  by  a 
molecule  passing  from  the  interior  to  the  exterior  of  a  liquid,  measured 
by  its  internal  heat  of  vaporisation,  is  twice  the  energy  absorbed  by  a 
molecule  in  passing  from  the  interior  to  the  surface,  measured  by  the 
surface  energy  of  the  molecule,  the  author  calculates  d  and  p,  the 
diameter  and  weight  of  a  molecule  of  different  liquids.  For  mercury 
d  X  10^  =  3'48  cms.,  p  x  102*  =  300  grams,  and  the  number  of  molecules 
in  a  gram-molecule  is  66*6  x  10^2.  These  numbers  agree  with  those  of 
Perrin,  but  the  following  values  of  d  x  10^  differ  considerably  from 
this  author's  :  chloroform  2*2,  ether  21,  acetone  1*7,  water  1-0,  and 
carbon  disulphide  0  9  grams.  W.  0.  W. 

Affinity  and  Valency.  Jacob  Boeseken  {Eec.  trav.  chim.,  1912, 
31,  76 — 79). — A  theoretical  paper  in  which  the  author  puts  forward 
bis  views  as  to  the  spacial  arrangement  of  atoms  in  molecules.  He 
explains  the  stereoisomerism  of  nitrogen  and  phosphorus  compounds  on 
an  electrical  basis.  W.  G. 
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The  Configuration  of  Ring  Systems.  II.  Annular  Tension. 
Jacob  Boeseken  {Bee.  trav.  chim.,  1912,  31,  80 — 85.  Compare  previous 
abstract). — A  theoretical  paper  in  which  the  author  extends  his  theory 
to  explain  the  stability  of  ring  systems.  W.  G. 

The  Configuration  of  Ring  Systems.  III.  The  Velocity  of 
Hydration  of  Some  Cyclic  Acid  Anhydrides.  Jacob  Boeseken, 
A.  ScHWEiZER,  and  G.  F.  van  der  Want  {Rec.  trav.  chim.,  1912,  31, 
86 — IdO.  Compare  this  vol.,  ii,  243,  and  the  two  previous  abstracts). — 
Rivett  and  Sidgwick  (Trans.,  1910,  97,  132,  1677)  have  measured  the 
rate  of  hydration  of  a  series  of  anhydrides  all  containing  the  five-atom 

ring,     I  /O,  *^*^  explain  their  results  on  Baeyer's  strain  theory. 

They  found,  however,  anomalous  results  from  the  introduction  of  a 
methyl  group  into  maleic  and  succinic  anhydrides.  The  authors  have 
extended  this  work  to  other  such  anhydrides,  and  explain  their  results, 
and  also  those  of  Rivett  and  Sidgwick,  on  Boeseken's  annular  tension 
hypothesis  (previous  abstract).  W.  G. 

New  Apparatus  for  Vacuum  Sublimation.  George  W.  Morey 
{J.  Amer.  Chem,  Soc,  1912,  34,  550 — 552). — Apparatus  is  described 
for  the  sublimation  of  large  quantities  of  organic  substances.  It 
consists  of  a  large  bell-jar,  26  cm.  in  diameter,  ground  to  fit  closely  on 
to  a  glass  plate.  A  large,  shallow,  crystallising  dish,  of  such  a  size  as 
just  to  fit  inside  the  bell-jar,  stands  on  the  glass  plate,  and  on  it  is 
placed  a  glass  cylinder  10 '5  cm.  in  diameter  and  20  cm.  high.  This 
cylinder  serves  as  a  support  for  the  electrical  heater,  which  is  of  the 
ordinary  type  with  an  iron  top  and  enamel  bottom.  The  top  of  the 
cylinder  is  ground  loosely  into  the  enamel  bottom  of  the  hot  plate. 
The  wires  conveying  the  current  are  led  in  through  rubber  stoppers 
which  fit  into  perforations  in  the  glass  plate  and  are  inserted  far 
enough  to  pass  into  holes  in  the  bottom  of  the  crystallising  dish,  thus 
holding  the  latter  in  position.  The  substance  to  be  sublimed  is  placed 
in  a  flat-bottomed  platinum  or  glass  dish  resting  directly  on  the  hot 
plate.  A  deep  crystallising  dish  with  a  hole  cut  through  the  bottom 
to  receive  the  flat-bottomed  dish  is  inverted  over  the  heater  in  order 
to  prevent  the  sublimate  coming  into  contact  with  the  hot  plate.  The 
bell-jar  is  connected  with  the  pump  through  a  perforation  in  the  glass 
plate.     The  whole  is  mounted  on  a  wooden  base. 

The  advantages  of  the  apparatus  are  its  convenient  form,  and  the 
fact  that  most  of  the  sublimate  falls  into  the  crystallising  dish  and 
does  not  come  into  contact  with  anything  but  glass  and  platinum. 
The  apparatus  can  be  readily  calibrated,  so  that  the  approximate 
temperature  can  be  determined  by  having  an  ammeter  in  the  circuit. 

E.  G. 

Barbet  Laboratory  Rectifying  Apparatus.  W.  Y.  Krshis- 
CHANowsKY  {J.  Rus8.  Pfiys.  Chem.  /S'oc,  1912,  44,  384— 395).~Two 
laboratory  spirit  rectifiers  on  the  Barbet  system  were  tested.    T.  H.  P. 
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Safety  Apparatus  for  Preventing  Undue  Evaporation  or 
Distillation,  also  for  Automatically  Shutting  off  the  Gas 
Supply  at  a  Given  Time.  Ekik  Schikm  {Zeitsch.  anal.  Chem., 
1912,  61,  300 — 302). — A  simplification  of  the  elaborate  forms  of 
apparatus  for  this  purpose  devised  by  Geyer  {ibid.,  1875,  14,  166)  and 
Siiss  {ibid.,  1880,  19,  312).  L.  de  K. 

Simple  Constant  Level  Water-bath.  Pierre  Morel  {Chem. 
Zentr.,  1912,  i,  457—458;  from  Bull.  Sci.  Pharmacol.,  1912,  18, 
222 — 223). — A  syphon  and  water  reservoir  are  described,  by  means  of 
which  an  ordinary  water-bath  may  be  converted  into  a  constant  level 
bath  without  any  permanent  attachment,  only  glass  tubes  and  a  glass 
cylinder  being  used.  C.  H.  D. 

Water-bath  with  Constant  Level.  Erik  Schirm  {Chem.  Zeit., 
1912,  36,  348).— A  modified  Mariotte's  bottle  is  employed. 

L.  DE  K. 

A  New  Drying  Apparatus.  Carl  Woytaceck  {Chem.  Zeit., 
1912,  36,  316). — The  apparatus  consists  of  a  two-necked  Woulfe's 
bottle,  into  each  neck  of  which  is  ground  a  glass  cylinder,  which  may 
be  filled  with  calcium  chloride,  soda  lime,  or  other  absorbing  agent. 
The  cylinder  through  which  the  gas  passes  into  the  bottle  is  prolonged 
into  a  tube  reaching  to .  the  bottom  of  the  bottle.  Each  cylinder 
is  fitted  with  a  rubber  bung  through  which  passes  a  right-angled  tube 
containing  a  stopcock.  T.  S.  P. 

Improved  Extraction  Apparatus.  Thomas  B.  Foed  {J.  Am^r. 
Chem.  Soc,  1912,  34,  552 — 553). — Apparatus  is  described  which 
combines  the  advantages  of  the  Wiley  and  Soxhlet  extractors,  consists 
entirely  of  glass,  is  compact,  convenient,  free  from  stoppers,  seals  or 
ground  connexions,  and  consists  of  separate  parts  which  are  readily 
accessible  for  cleaning  or  repair. 

It  consists  of  a  straight  outer  tube  into  which  is  fitted  a  bulb-shaped 
condenser  bearing  a  small  glass  hook  on  its  lower  end.  The  extraction 
tube  for  holding  the  material  to  be  extracted  is  suspended  on  this  hook 
by  means  of  a  semi-circular  loop  of  wire,  and  is  provided  with  a  syphon 
for  intermittent  drainage.  The  solvent  is  boiled  in  the  outer  tube, 
and  the  condensed  liquid  falls  into  the  extraction  tube.  By  this 
means,  the  contents  of  the  extraction  tube  are  maintained  at  a 
temperature  only  slightly  below  the  b.  p.  of  the  solvent.  This  is 
usually  an  advantage,  but  it  renders  the  apparatus  unsuitable  for  use 
with  non-homogeneous  solvents,  such  as  light  petroleum,  since  the 
more  volatile  constituents  collect  and  boil  in  the  extraction  tube, 
whilst  the  syphon  is  superheated  by  the  vapours  of  the  higher  boiling 
components  and  thus  becomes  inoperative.  E.  G. 

Simple  Apparatus  for  Preparing  Emulsions.  Emil  Hatschek 
{Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  79— 80).— A  tall  graduated 
glass  cylinder  is  closed  by  a  rubber  cork  provided  with  two  holes ; 
through  one  passes  a  glass  tube  3 — 4  mm.  wide  and  reaching  within 
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2 — 3  mm.  of  the  bottom  of  the  cylinder,  and  in  the  other  is  inserted 
the  lower  end  of  a  wide  tube  provided  with  several  bulbs.  The  top  of 
the  narrow  tube  is  widened  into  a  small  funnel,  and  a  pipette  is 
suspended  in  such,  a  way  that  its  lower  opening  touches  the  inner  wall 
of  the  funnel.  The  water  and  emulsifying  substance  (soap,  etc.)  are 
placed  in  the  cylinder,  the  wide  tube  is  connected  with  a  filter  pump,  so 
regulated  that  a  rapid  stream  of  air  is  drawn  through  the  liquid,  and 
the  oil  to  be  emulsified  then  slowly  added  through  the  pipette. 

G.  S. 

Some  New  Forms  of  Projection  Apparatus.  Louis  M.  Dennis 
{J.  Amer.  C/iem.  Soc,  1912,  34,  418— 421).— Some  small  forms  of 
lecture  apparatus  are  described  which  enable  experiments  to  be 
projected  on  to  a  screen  by  means  of  the  lantern,  and  thus  become 
clearly  visible  in  all  parts  of  the  room.  The  glass  tubes  employed 
have  the  sides  flattened  and  as  nearly  as  possible  parallel  to  one 
another.  Apparatus  has  been  devised  for  the  demonstration  of  (1)  the 
re-combination  of  the  gases  produced  by  the  electrolysis  of  water  and 
of  the  fact  that  there  is  no  residue  of  gas  except  when  hydrogen 
or  oxygen  is  present  in  excess  of  the  relative  amount  produced 
by  electrolysis  ;  (2)  the  relative  volumes  of  hydrogen  and  oxygen,  or 
hydrogen  and  chlorine,  liberated  by  the  electrolysis  of  water  or 
hydrochloric  acid,  and  (3)  the  formation  of  nitric  oxide  by  the 
decomposition  of  sodium  nitrate  by  sulphuric  acid  in  presence  of 
mercury. 

A  method  has  been  devised  for  projecting  the  image,  by  means  of  a 
mirror,  on  to  a  screen  behind  the  lecturer.  An  ingenious  arrangement 
is  also  described  for  showing  to  a  class  Mayer's  experiment  in  which 
small  magnetised  steel  needles,  thrust  through  disks  of  cork  and 
floated  on  water,  assume  in  the  magnetic  field  configurations  which 
vary  as  the  number  of  needles  is  changed. 

Diagrams  are  given  of  the  various  forms  of  apparatus  described. 

E.  G. 

Simple  Method  of  Illustrating  the  Relative  Conductivity 
of  Salts  and  Acids  in  Dilute  Solutions.  William  M.  Blanchaed 
{J.  Amer.  Chem.  Soc,  1912,  34,  490 — 491). — Apparatus  is  described 
for  lecture  demonstration  of  the  relative  conductivity  of  salts  in  dilute 
solutions.  An  ordinary  conductivity  cell  is  employed  with  electrodes 
consisting  of  movable  platinum  disks,  and  has  etched  on  the  exterior 
a  scale  from  0  to  50  mm.  Two  lamps,  one  of  8-candle  and  the  other  of 
16-candle  power,  are  fixed  one  at  each  end  of  a  block,  25  cm.  long, 
and  are  connected  by  wires.  The  lamps  are  connected  with  an  ordinary 
lighting  system,  and  the  solutions,  of  O'OliV^-strength,  are  introduced 
into  the  cell.  One  electrode  is  fixed  at  the  zero  mark  and  the  other  is 
raised  nearly  to  the  top  of  the  cell.  The  cell  is  now  brought  into  the 
circuit  and  the  upper  electrode  lowered  until  the  filament  of  the 
smaller  lamp  is  faintly  bub  distinctly  luminous.  The  distances 
between  the  electrodes  for  a  series  of  solutions  represent  the  relative 
conductivities.     Some  results  obtained  by  this  method  are  appended. 

E.  G. 
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Quantitative  Composition  of  the  Earth's  Crust  in  Per- 
centage Numbers  of  Atoms.  Alex.  E.  Fersmann  {Bull.  Acad. 
Sci.  St.  Petersbourg,  1912,  [vi],  367— 372).— The  author  has  re- 
calculated the  tables  given  by  Clarke  (Phil.  Soc.  Wash.,  1889  ;  Bull. 
Geol.  Survey,  1891,  78,  34,  and  1897,  148,  13)  and  by  Vogb  {Zeits. 
prakt.  Geol.,  1898,  225,  314,  377,  413;  ibid.,  1899,  10,  274;  iUd., 
1906,  223)  so  as  to  show  the  percentage  numbers  of  atoms  of  different 
elements  in  the  earth's  crust.  Some  of  the  figures  obtained,  which 
bring  out  more  clearly  the  preponderance  of  elements  of  low  atomic 
weights  and  the  small  proportions  of  those  of  high  atomic  weights,  are 
as  follows:  O,  53-81  ;  H,  17-18;  Si,  15-85;  Al,  4-76;  Na,  1-80;  Mg, 
1-67;  K,  1-44,  etc.  T.  H.  P. 

Synthesis  of  Hydrogen  Peroxide.  Franz  Fischer  and  Max 
Wolf  (5er.,  1912,  45,  851— 852).— Polemical,  a  reply  to  de  Hemptinne 
(this  vol.,  ii,  247).  D.  F.  T. 

The  Solubility  of  Ozone  in  Water.  Ed.  Moufang  (Woch. 
Brauerei,  1911,  28,  434 — 436). — The  tabulated  results,  with  descrip- 
tion of  experiments  for  determining  the  solubility  of  ozone  in  water. 
The  author  draws  the  conclusion  that  the  solubility  is  essentially  a 
function  of  temperature,  pressure,  and  the  chemical  nature  of  the 
water.  One  litre  of  water  dissolves  about  10  mg.  of  ozone  at  2°,  but 
only  about  1-5  mg.  at  28°.  The  effect  of  acids,  alkalis,  and  neutral 
salts  at  different  temperatures  is  also  discussed,  and  the  results 
tabulated  in  the  original.  F.  M.  G.  M. 

Formation  of  Dithionic  Acid  in  the  Action  of  Alkali 
Sulphites  on  Copper  Salts.  Henri  Baubigny  {Compt.  rend.,  1912, 
154,  701 — 703.  Compare  this  vol.,  ii,  357). — Aqueous  solutions  of 
copper  sulphate  (4  grams)  and  sodium  sulphite  (13  grams)  were  mixed 
in  a  sealed  tube  at  the  ordinary  temperature.  After  some  hours, 
colourless  crystals  separated,  having  the  composition 

Cu2S03,Na2S08,12H20, 
and  the  solution  contained  57-9%  of  the  amount  of  ditbionate  required 
by  the  equation  : 

2CUSO4  +  4Na2S03  =  2Na2S04  +  CugSOg.NaaSOg  +  Na2S206. 
The  double  sulphite  is  unstable,  and  undergoes  oxidation  wiih  loss  of 
water  on  exposure  to  air ;  it  is  the  precursor   of  the  red  substance 
formed  when  the  two  salts  are  mixed  in  hot  solution.  W.  0.  W. 

Chemically  Active  Modification  of  Nitrogen  Produced  by 
the  Electric  Discharge.  III.  (Hon.)  Robert  J.  Strutt  {Proc. 
Boy.  Soc,  1912,  A,  86,  262—269.  Compare  Abstr.,  1911,  ii,  482, 
678;  this  vol.,  ii,  153). — The  glow,  which  accompanies  the  conversion 
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of  the  chemically  active  modification  into  ordinary  nitrogen,  is  intensi- 
fied if  the  active  nitrogen  is  strongly  cooled.  The  transformation 
affords,  therefore,  an  example  of  a  chemical  change  which  is  accelerated 
by  a  fall  of  temperature.  Compression  of  the  glowing  gas  also  leads 
to  an  increase  in  the  intensity  of  the  glow,  and  this  indicates  that 
the  decomposition  of  the  active  nitrogen  is  a  reaction  in  which  two  or 
more  molecules  are  involved. 

If  the  temperature  of  the  active  nitrogen  is  raised  to  100°  the  glow 
diminishes  in  intensity,  but  this  is  not  accompanied  by  any  diminution 
in  the  rate  of  decomposition  of  the  gas.  It  thus  appears  that  the 
conversion  of  active  into  ordinary  nitrogen  may  take  place  in  two 
dibtinct  ways.  One  of  these  is  a  volume  change,  accompanied -by  the 
glow  effect,  the  other  a  glowless  transformation  in  which  the  surface 
of  the  walls  of  the  containing  vessel  plays  a  part.  H.  M.  D. 

The  Absorption  of  Ammonia,  Alone  or  with  Hydrogen 
Sulphide,  by  Sulphurous  Acid,  with  Formation  of  Ammonium 
Sulphate  and  Free  Sulphur.  Waltheu  Feld  {Zeitsch.  augew. 
C/iein.,  1912,25,  705 — 711). — If  gas  from  a  coal-retort  or  coke-oven, 
containing  ammonia  and  hydrogen  sulphide,  is  passed  into  a  solution 
of  ferrous  thiosulphate,  ferrous  sulphide  is  precipitated:  FeSgO, -f- 
2NHg-f  H2S  =  FeS-l-(NH^)2S208.  The  ferrous  sulphide  is  again  con- 
verted into  thiosulpbate  by  dissolving  in  sulphurous  acid:  2FeS-f- 
SSOj  =  2FeSjOg  +  S.  The  further  reactions  which  take  place  are  : 
FeSjOg  -I-  (NHJjSgOg  +  SSOg  =  Fe^^O^  +  (NH^)2S^0e=  (when  heated) 
FeSO^  -1-  (NH4)2SO^  -f-  2SO2  -f-  3S;  FeSO^  -f-  2NH3  +  HgS  =  FeS  -i- 
(NH4)2SO^.  The  sulphur  dioxide  required  is  obtained  by  burning  the 
sulphur  and  hydrogen  sulphide  produced. 

If,  as  is  usual  in  coal  gas,  the  ammonia  is  considerably  in  excess  of 
the  hydrogen  sulphide,  a  solution  of  ammonium  polythionates  may  be 
used  as  absorbing  reagent.  Hydrogen  sulphide  is  absorbed  according 
to  the  equation  :  (NH4)2S406-f- 3H2S  =  (NH4)2S203-h5S  +  3H20.  The 
tetrathionate  is  also  converted  into  sulphate  on  heating  :  (NH4)2S40^=« 
(NH4)2S04  -f-  SOj  +  28,  and  ammonia  is  then  absorbed  :  SOg  +  S  + 
2NHg  +  HgO  =  (^114)28203.  Sulphur  dioxide,  obtained  by  burning  the 
separated  sulphur,  again  converts  the  thiosulphate  into  tri-  and 
tetra-thionate,  2(NHJ2S203  +  3S02  =  (NH4)2S406  +  (NH4)2S306.  and  so 
ultimately  into  sulphate.  The  sum  of  the  reactions  involved  is 
4NH3  +  2H2O  +  SSOg  =  2(NH4)2S04  +  S.  0.  H.  D. 

Reduction  of  Hydronitric  Acid  [Azoimide].  I.  Structure 
of  Hydronitric  Acid.  John  W.  Turbentine  (J.  Amer.  Chem.  Soc, 
1912,  34,  385 — 387). — The  reactions  of  azoimide  are  shown  to  be 
analogous  to  those  of  nitric  acid,  and  the  structure  of  azoimide  is 
therefore   represented   by  the  formula  H*NIN:N,  that  of  nitric  acid 

being  H'O'N*^^. ;   in   one  case,  a  quinquevalent  nitrogen  atom,  the 

nucleus  of  the  molecule,  is  united  to  nitrogen,  and  in  the  other  case 
to  oxygen.  This  formula  for  azoimide  has  already  been  arrived  at 
by  TMele  (Abstr.,  1911,  i,  845)  from  organic  considerations.      E.  G. 
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Electrochemistry  of  Hydronitric  Acid  [Azoimide]  and  its 
Salts.  II.  Reduction  of  Hydronitric  Acid  by  Cuprous 
Oxide.  John  W.  Tukrentine  and  Raymond  L,  Mooee  {J.  Amer.  Chem. 
jSoc,  1912,  34,  375— 382).— In  an  earlier  paper  (Abstr.,  1911,  ii,  693) 
it  was  shown  that  the  corrosion  efficiencies  of  magnesium,  aluminium, 
and  zinc  exceeded  100%  when  the  metals  were  used  as  anodes  in  a  2% 
solution  of  sodium  azoimide,  and  in  some  cases  approached  200%. 
These  results  were  explained  on  the  assumption  that  the  metals 
dissolre  eloctrochemically  at  a  valency  lower  than  that  usually  assigned 
to  them.  In  all  these  experiments,  nitrogen  was  evolved  at  the  anode, 
thus  apparently  increasing  the  electrochemical  efficiency  and  indicating 
that  the  azoimide  ion  was  being  reduced  by  the  magnesious,  aluminous, 
or  zincous  azoimide. 

Experiments  have  now  been  made  in  order  to  determine  whether 
cuprous  oxide  would  react  with  azoimide  in  a  similar  manner.  When 
2%  azoimide  solution  is  added  to  yellow  cuprous  oxide,  the  latter  is 
rapidly  changed  to  a  flocculent  substance  of  darker  colour.  This 
substance  is  an  unstable  nitrogenous  compound  (probably  cuprous 
azoimide),  which  in  contact  with  excess  of  azoimide  undergoes  gradual 
transformation  into  cupric  azoimide.  In  this  reaction  the  azoimide 
suffers  reduction  with  formation  of  ammonia  and  nitrogen.  The 
following  equation  represents  this  change  qualitatively  : 
CugO  +  SNgH  =  2CuN6  +  HgO  +  NHg  +  Ng. 
The  transformation  takes  place  more  readily  in  presence  of  sulphuric 
acid,  and  this  is  probably  due  to  the  protective  coating  of  cupric 
azoimide  being  constantly  removed  by  solution  in  the  acid.  The 
oxidation  of  cuprous  azoimide  by  azoimide  is  greatly  accelerated  by 
light.  E.  G. 

Action  of  Hydronitric  Acid  [Azoimide]  on  Cuprous 
Chloride  and  Metallic  Copper.  John  W.  Turrentine  and 
Raymond  L.  Moore  {J.  Amer.  Chem.  Soc,  1912,  34,  382—384).— 
When  cuprous  chloride  is  treated  with  a  dilute  solution  of  azoimide, 
it  loses  its  white,  crystalline  form  and  becomes  bulky,  yellow,  and 
flocculent.  On  addition  of  hydrochloric  acid,  the  substance  resumes 
its  original  crystalline  form.  If  cuprous  chloride  is  treated 
repeatedly  with  fresh  portions  of  the  azoimide  solution,  a  substance  is 
produced  which  resembles  that  obtained  by  the  interaction  of  cuprous 
oxide  and  azoimide  (preceding  abstract).  This  compound  is  free  from 
chlorine,  and  appears  to  be  cuprous  azoimide. 

When  2%  solution  of  azoimide  is  added  to  finely-divided  copper, 
nitrogen  is  slowly  evolved,  ammonia  is  produced,  and  the  metal  is 
gradually  changed  into  cupric  azoimide.  The  reaction  is  represented 
by  the  equation  :  Cu  +  4N8H  =  CuNg  +  NH^Ng  +  Ng.  E.  G. 

Reactions  in  Silicic  Acid  Gel.  Emil  Hatschek  {Zeitsch.  Chem. 
Ind.  Kolloide,  1912,  10,  77). — The  reactions  were  carried  out  as 
follows.  To  a  15%  solution  of  sodium  silicate  acid  was  added  in 
slight  excess,  and  after  the  silicic  acid  had  completely  solidified,  an 
aqueous  solution  of  a  salt  hypertonic  to  that  of  the  sodium  salt  in 
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the  gel  was  poured  over  the  latter  and  the  reaction  allowed  to 
proceed.  The  acid  and  the  positive  ion  of  the  salt  were  so  chosen 
that  a  salt  formed  by  double  decomposition  separated  in  the  solid 
form  in  the  gel.  In  this  way  lead  chloride,  copper,  calcium,  and 
strontium  phosphates  and  calcium  sulphate  were  obtained  in  crystalline 
form,  the  tendency  to  the  formation  of  large  crystals  and  crystal 
aggregates  being  greater  in  the  inorganic  gel  than  in  the  organic  gels 
previously  examined.  G.  S. 

Occurrence  of  Argon  in  Commercial  Oxygen  Made  from 
Liquid  Air.  George  W.  Morey  {J.  Amer.  Chem.  Soc,  1912,  34, 
491). — The  composition  of  a  sample  of  liquid  oxygen  prepared  from 
liquid  air  has  been  found  to  be  :  O,  96-9%;  A,  2'8%  ;  N,  0-3%.  This 
confirms  Claude's  observation  (Abstr.,  1910,  ii,  1061)  that  the  com- 
pressed oxygen  of  commerce  obtained  from  liquid  air  contains  about 
3%  of  argon.  E.  G. 

Solubility  of  Silver  Chloride  and  Bromide  in  Sodium 
Sulphite  Solutions.  Robert  Luther  and  A.  Leubner  {Zeitsch, 
anorg.  Cliem.,  1912,  74,  389— 394).— The  silver  halide,  precipitated 
from  boiling  solution  and  well  washed,  is  digested  for  an  hour  with  the 
sulphite  solution  at  25°.  The  clear  solution  is  titrated  with  iodine 
solution,  and  the  silver  is  estimated  by  reducing  with  hot  alkaline 
quinol,  washing  the  precipitated  silver,  dissolving  it  in  acid  ferric 
ammonium  sulphate,  and  titrating  the  ferrous  salt  formed  with 
permanganate. 

Complex  ions  are  thus  formed:  Ag' +  2803"  =  Ag(S03) '".  The 
constant  [Ag(S0g)2"']/[Ag*]  [SOg'T  has  the  value  2-5  x  lO^  at  25°. 
The  solubility  of  the  silver  halides  is  thus  proportional  to  the  con- 
centration of  the  sulphite,  as  found  by  Valenta  (Abstr.,  1894,  ii, 
418).  C.  H.  D. 

The  Constitution  of  Photohalides.  III.  Willem  Reinders 
{Chem.  Weekblad,  1912,  9,  247).  Adrian  P.  H.  Trivelli  (ibid., 
248 — 257). — A  continuation  of  this  controversy  (compare  Reinders, 
Abstr.,  1910,  ii,  1062;  1911,  ii,  39,  490,  Trivelli,  Abstr.,  1911,  ii,  281 ; 
this  vol.,  ii,  158).  A.  J.  W. 

The  Constitution  of  Portland  Cement  Clinker.  II.  Ernst 
Janecke  [with  K.  H.  Schumann  [Zeitsch.  anorg.  Chem.,  1912,74,  428). 
— The  crystals  of  the  compound  8CaO,2SiO,,Al203  (this  vol.,  ii,  159) 
have  been  examined  in  thin  sections,  and  are  found  to  be  either 
rhombic  or  monoclinic,  with  refractive  index  >-l*54.  It  is  eat^ily 
detected  in  ordinary  Portland  cement  clinker,  of  which  it  forms 
the  principal  constituent  C.  H.  D. 

The  Purity  of  Commercial  Metals.  Franz  Mylius  {Zeitsch. 
anorg.  Chem.,  1912,  74,  407 — 427). — An  examination  has  been  made  of 
the  principal  metals  supplied  by  Kahlbaum,  in  order  to  determine  the 
total  proportion  of  impurities  in  each.  In  the  estimation  of  such  small 
quantities  of  impurities,  the  removal  of  the  principal  metal  is  of  chief 
importance,  and  it  is  necessary  to  avoid  the  formation  of  amorphous 
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precipitates.  This  involves  the  use  of  crystallisation  processes, 
wherever  possible.     The  following  methods  are  recommended. 

Zinc  is  dissolved  in  a  mixture  of  nitric  and  sulphuric  acids  and 
saturated  with  ammonia,  and  a  solution  of  hydrogen  sulphide  is  then 
added  until  a  further  addition  produces  a  white  precipitate.  The 
filtrate  is  evaporated  just  to  dryness  and  dissolved  in  sulphuric  acid, 
and  the  zinc  is  then  separated  by  fractional  crystallisation  of  the 
ammonium  zinc  sulphate.  Antimony  and  arsenic  are  estimated  in  the 
mother  liquor,  whilst  lead,  cadmium,  and  copper  are  contained  in  the 
first  sulphide  precipitate.  The  zinc  examined  contains  only  0"008%  of 
impurities, 

Cadmium  is  best  separated  as  nitrate,  Cd(N03)2,4H20,  as  this  salt  is 
not  isottiorphous  with  other  nitrates,  and  97%  of  the  metal  may  be 
removed  by  crystallisation  from  a  solution  containing  free  nitric  acid. 
The  mother  liquor  is  then  converted  into  sulphate,  the  lead  extracted 
with  ammonium  acetate,  and  ammonia  added  to  precipitate  iron,  the 
copper  being  estimated  colorimetrically  in  the  filtrate,  cadmium  and 
zinc  precipitated  with  hydrogen  sulphide,  and  other  sulphides  thrown 
down  after  acidifying.  The  cadmium  examined  does  not  contain  more 
than  0"006%  of  impurities. 

Tin  is  best  separated  by  crystallising  the  double  salt,  (NH4)2SnClg, 
from  a  solution  containing  an  excess  of  ammonium  chloride.  Tho 
final  mother  liquor,  containing  only  1 — 2%  of  the  tin,  is  precipitated 
with  hydrogen  sulphide.  The  electrolytically  purified  tin  contains 
about  0006%  of  impurities,  and  lead  only  0'002%,  in  addition  to  a 
minute  quantity  of  oxide. 

The  following  metals  are  commercially  obtainable  with  less  than 
0*01%  of  impurities  :  gold,  silver,  platinum,  mercury,  copper,  tin,  lead, 
cadmium,  and  zinc.  It  is  pointed  out,  however,  that  even  this 
quantity  is  not  negligible  in  many  physical  determinations,  although 
it  is  practically  without  influence  on  the  melting  point.        C.  H.t!). 


Ammonia  System  of  Acids,  Bases,  and  Salts.  Edward  C. 
Franklin  {Amer.  Chem.  J.,  1912,  47,  285 — 317.  Compare  Franklin 
and  Kraus,  Abstr.,  1899,  ii,  284  ;  1900,  ii,  382 ;  Franklin  and 
Stafford,  1902,  i,  748  ;  Franklin,  1905,  ii,  681).— Franklin  and  Kraus 
pointed  out  the  analogies  between  liquid  ammonia  and  water  as 
electrolytic  solvents,  and  showed  that  metathetic  reactions  take  place 
in  the  former  solvent  as  in  the  latter.  Franklin  subsequently  formu- 
lated a  system  of  acids,  bases,  and  salts  on  the  basis  of  ammonia  as 
the  typical  substance,  and  in  a  manner  analogous  to  the  formulation 
of  the  ordinary  system  of  oxygen  acids,  bases,  and  salts  as  derivatives 
of  water.  In  the  present  paper,  the  system  is  further  developed,  and 
the  relationships  previously  indicated  are  shown  to  be  fully  justified. 

Potassium  ammonio-cadmiate,  Cd(NHK)2,2NHg,  obtained  by  adding 
potassamide  to  cadmium  iodide  or  nitrate  in  liquid  ammonia,  corre- 
sponds with  the  potassium  ammonio-zincate  described  by  Fitzgerald 
(Abstr..  1907,  ii,  546). 

When  cuprous  nitride  is  treated  with  a  solution  of  potassamide 
in   liquid    ammonia,    potassium   ammonia-cuprite,    CuNK,2^NH„    is 

30—2 
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produced  in  the  form  of  colourless  crystals,  which  readily  lose  IJ  mols. 
of  ammonia,  the  remaining  mol.  being  retained  up  to  200°. 

By  the  action  of  potassamide  on  black  thallium  nitride  in  liquid 
ammonia,  pota^ium  ammonio-thallate,  TlNK2,4NHj,  is  obtained, 
which  loses  2  mols.  of  ammonia  when  warmed  to  the  ordinary 
temperature,  and  if  heated  at  100°  is  converted  into  TlNKg.l  JNHg. 

It  is  suggested  that  the  various  mercury  ammonia  compounds 
described  in  the  literature  should  not  be  regarded  as  ammonium  salts 
in  which  the  hydrogen  is  replaced  by  mercury,  but  either  as  normal 
mercuric  salts  with  ammonia  of  crystallisation  or  as  basic  products 
resulting  from  the  ammonolysis,  or  combined  ammonolysis  and 
hydrolysis,  of  the  normal  mercuric  salts.  E.  G. 

Influence  of  Non-electrolytes  on  the  Solubility  of  Lead 
Chloride.  Giuseppe  Kernot  and  Umberto  Pomilio  {Rend.  Accad. 
Set.  Fis.  Mat.  Napoli,  1911,  [iii],  17,  353— 358).— The  authors  have 
investigated  the  influence  of  the  pi-esence  of  maunitol  and  of  ethyl 
alcohol  on  the  solubility  of  load  chloride.  Mannitol  increases  the 
solubility  of  the  salt,  whilst  ethyl  alcohol  diminishes  it.  In  both  cases 
irregularities  are  observed,  probably  owing  to  secondary  actions,  and 
the  formula  of  Kothmund  (Abstr.,  1909,  ii,  980)  does  not  agree  with 
the  results  obtained.  R.  V.  S, 

Lead  Silicates.  II.  Optical  and  Thermal  Analysis  of  the 
System  PbO-SiOg.  Hermon  C.  Cooper,  Edward  II.  Kraus,  and 
A.  A.  Klein  (Amer.  Chem.  J.,  1912,  47,  273— 285).— Cooper,  Shaw, 
and  Loomis  (Abstr.,  190^,  ii,  1009)  prepared  various  lead  silicate 
mixtures  by  fusing  lead  oxide  and  finely  powdered  quartz,  and  from  a 
study  of  the  heating  curves  and  m.  p.  curve  proved  the  existence  of 
two  definite  compounds,  2PbO,Si02  and  PbOjSiOg.  This  result  has 
been  confirmed  by  the  work  of  Hilpert  and  Weiller  (Abstr.,  1909,  ii, 
890)  and  Hilpert  and  Nacken  (Abstr.,  1910,  ii,  955),  which  also  indi- 
cates the  probable  existence  of  the  compounds  3PbO,2Si02  and 
3PbO,Si02. 

A  further  thermal  study  of  the  system  PbO-SiOg  and  an  optical 
investigation  of  the  products  of  fusion  and  ahso  of  the  minerals  belong- 
ing to  the  system,  have  established  the  existence  of  the  compounds 
PbO,Si02,  2PbO,Si02,  and  3PbO,2Si02.  The  properties  of  the  first  two 
compounds  correspond  witb  those  of  alamosite  and  barysilite  respec- 
tively. The  existence  of  the  compound  3PDO,Si02  is  rendered 
probable  by  its  sharp  m.  p.  and  peculiar  optical  character  under  the 
microscope.  A  s|>ecimen  of  lead  silicate  found  under  the  hearth  of  a 
dismantled  lead  furnace  appeared  to  be  a  complex  and  variable  solid 
solution  of  somewhat  variable  and  ill-defined  crystallographic 
properties.  E,  G. 

Dissolution  of  Copper  in  Water.  J.  Pionchon  (Compt.  rend. 
1912,  154,  865—867.  Compare  ibid,  1911,  153,  47).— If  two  copper 
plates  in  circuit  with  a  sensitive  galvanometer  are  immersed  in  water 
so  as  to  form  a  pile,  the  electromotive  force,  if  perceptible,  is  very 
email  and  rapidly  becomes  constant.     On  tapping  one  of  the  plates,  the 
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galvanometer  shows  a  marked  deflexion  every  time  the  process  is 
repeated,  but  the  pile  becomes  less  sensitive,  and  finally  no  deflexion  is 
produced  on  tapping.  The  sensitiveness  to  shock  is  restored,  however, 
by  changing  the  water.  This  experiment  suggests  that  the  tapped 
plate  loses  copper  ions  more  rapidly  than  the  other,  and  that  copper 
must  pass  into  solution.  Chemical  tests  give  no  indication  of  this,  but 
the  presence  of  copper  is  shown  by  the  fact  that  after  shaking  with 
iron  filings,  the  water  regains  its  activity. 

This  method  may  be  employed  to  ascertain  whether  water  has  been 
in  contact  with  copper.  W.  0.  W. 

Some  Baaic  Copper  Compounds.  Walter  F.  A.  Ermen  {J. 
Soc.  Chem.  Ind.,  1912,  31,  312—314.  Compare  Pickering,  Trans., 
1907,  91,  1981). — CTsing  iVY^^'Soliitions  of  the  reagents,  it  is  found 
that  no  matter  whether  sodium  hydroxide  is  added  to  copper  sulphate 
until  all  the  copper  is  precipitated,  or  copper  sulphate  is  added  to 
sodium  hydroxide  until  copper  just  begins  to  appear  in  the  solution, 
the  reacting  quantities  are  always  the  same,  namely,  two  molecules  of 
copper  sulphate  and  three  of  sodium  hydroxide,  the  precipitate  formed 
being  the  blue  basic  sulphate,  CuS04,3Cu(OH)2.  The  same  result  is 
obtained  when  the  copper  sulphate  solution  is  kept  boiling  during  the 
addition  of  the  sodium  hydroxide;  if,  however,  copper  sulphate 
solution  is  run  into  a  boiling  solution  of  sodium  hydroxide,  the  black 
hydrated  oxide  is  first  formed,  and  this  is  not  completely  trans- 
formed into  the  blue  basic  sulphate,  even  on  prolonged  boiling. 
Indications  of  the  existence  of  a  green  basic  salt  containing  3*5  atoms 
of  copper  to  one  SO^-group  have  also  been  obtained. 

When  cold  dilute  solutions  of  copper  sulphate  and  sodium  carbonate 
are  mixed  until  all  the  copper  has  been  precipitated,  or  just  ceases  to 
be  precipitated,  one  molecule  of  each  reagent  has  reacted,  but  the 
carbonate  initially  formed  breaks  down  at  once  and  gives  the  blue 
basic  carbonate,  CuC03,Cu(OH)2,H20.  This  loses  water  and  turns 
green  on  standing,  forming  malachite,  CuC03,Cu(OH)2 ;  treatment 
with  sodium  hydroxide  removes  all  the  carbonate.  The  addition  of 
copper  sulphate  to  boiling  sodium  carbonate  solution  gives  black 
copper  oxide,  which  is  not  further  acted  on  by  copper  sulphate. 
When,  however,  sodium  carbonate  is  run  into  boiling  copper  sulphate 
solution,  not  carbonate,  but  the  blue  basic  sulphate, 

CuS04,3Cu(OH)2, 
is  precipitated.     The  reactions  are  similar  when  sodium  carbonate  is 
replaced  by  sodium  hydrogen  carbonate. 

When  copper  sulphate  solution  is  added  to  a  solution  of  ammonium 
hydroxide  until  a  permanent  precipitate  is  produced,  one  molecule  of 
copper  sulphate  has  reacted  with  four  molecules  of  ammonia.  The 
further  addition  of  copper  sulphate  until  the  solution  becomes  colour- 
less gives  rise  to  the  basic  sulphate,  CuS04,2Cu(OH)2.  The  reaction  is 
the  same  whether  the  copper  sulphate  is  run  into  the  ammonium 
hydroxide  solution,  or  vice  versa,  and  whether  the  copper  sulphate  is 
hot  or  cold  in  the  latter  case. 

The  compound  CuS04,4NHg,H20  is  precipitated  by  the  saturation 
of  a  copper  sulphate  solution  with  ammonia.     It  may  also  be  obtained 
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by  triturating  crystallised  copper  sulphate  with,  or  by  adding  anhydrous 
copper  sulphate  to,  strong  ammonia  solution.  It  is  also  formed 
when  CuSO^.SNHj  is  exposed  to  moist  air.  T.  S.  P. 

The  Action  of  the  "  Luminator "  Apparatus  for  Treating 
Hard  Water.  S.  Sugden  (CVtem.  News,  1912,  105,  161).— Hard 
water  is  allowed  to  flow  over  a  polished  aluminium  plate,  and  although 
chemical  action  cannot  be  detected,  tlie  water  deposits  a  soft  mud  in 
place  of  a  hard  scale  when  subsequently  boiled.  It  is  found  that  if 
polished  aluminium  foil  is  placed  in  a  saturated  solution  of  calcium 
sulphate,  the  crystals  obtained  on  boiling  down  the  solution  contain 
less  water  than  usual,  and  have  the  composition  3CaSO^,2H20. 

0.  H.  D. 

Influence  of  Painting  on  the  Rusting  of  Iron.  Kurt  Arndt 
(Zeitach.  £lektrochem.,  1912,  18,  233 — 234). — In  connexion  with  the 
recent  paper  of  Liebreich  and  Spitzer  on  this  subject  (compare  this 
vol.,  ii,  259),  the  author  shows  from  the  literature  that  it  has  been  by 
no  means  neglected,  as  these  observers  state.  It  is  suggested  that  the 
coating  may  have  got  slightly  loosened  from  the  polished  iron  plates 
used  by  Liebreich  and  Spitzer,  thus  allowing  the  entry  of  air  and 
moisture,  and  the  employment  of  rough  surfaces  in  the  experiments  is 
recommended.  G.  S. 

Solubility  of  Wrought  Tungsten  and  Molybdenum.  W.  E. 
Ruder  (/.  Amer.  Chem.  Soc.,  1912,  34,  387 — 389). — An  account  is 
given  of  the  action  of  various  acids  and  other  reagents  on  wrought 
tungsten  and  molybdenum.  Both  metals  are  found  to  be  somewhat 
resistant  to  acids,  owing  to  the  formation  of  a  coating  of  oxide. 
Tungsten  is  most  rapidly  attacked  by  fuming  sulphuric  acid,  but,  even 
in  this  case,  only  1'2%  was  dissolved  in  eight  hours.  Molybdenum  is 
more  easily  dissolved  than  tungsten,  but  it  is  fairly  resistant  to  con- 
centrated hydrochloric  acid  at  temperatures  below  125°  and  is  not 
affected  by  hydrofluoric  acid.  The  metals  are  not  attacked  by 
solutions  of  potassium  hydroxide,  but  are  gradually  dissolved  by  the 
fused  alkalis.  E.  G. 

The  Constitution  of  the  Metatungstates.  Hippolyte  Copaux 
{Zeitsch.  anorg.  Chem.,  1912,  74,  351 — 364). — A  further  reply  to 
Rosenheim's  views  (Abstr.,  1911,  ii,  612)  of  the  constitution 
of  the  metatungstates  (compare  Abstr.,  1911,  ii,  402).  A  new 
estimation  of  the  water  in  barium  metatungstate  gives  figures  varying 
between  55  and  56H2O,  which  is  higher  than  that  assumed  by 
Rosenheim.  Determinations  of  the  heat  of  neutralisation  and  titration 
experiments  confirm  the  octabasic  character  of  silicotungstic  acid  and 
the  hexabasic  character  of  metatungstic  acid,  but  give  abnormal 
results  with  phosphotungstic  acid. 

Attempts  to  prepare  mercurous  metatungstate  and  mercurous 
phosphotungstate  were  unsuccessful,  mixtures  of  variable  composition 
being   obtained.     Determinations  of  the   electrical   conductivity   and 


INORGANIC   CHEMISTRY.  ii.   455 

cryoscopic  behaviour  of   the  complex   tungstates  are  also  considered 
to  favour  the  author's  views,  C.  H.  D. 

Bxplosibiliy  of  Uranium  Nitrate.  W.  N.  Iwanofp  {Chem.  Zeit., 
1912,  36,  297.  Compare  Jost,  this  vol.,  ii,  224). — Some  crystals 
of  pure  uranium  nitrate,  which  were  not  quite  dry,  had  been  preserved 
by  the  author  in  a  tightly  stoppered  bottle  for  three  years  in  a  dark 
cupboard.  Neither  the  appearance  of  the  crysti.ls  nor  the  analysis 
pointed  to  any  change  in  composition,  but  on  being  weighed  out 
slight  detonations  occurred  ;  these  detonations  were  very  marked  on 
shaking  the  crystals  in  a  flask  containing  water.  In  the  dark,  the 
explosion  of  each  crystal  was  seen  to  be  accompanied  by  a  bright 
light.  There  was  no  spinthariscope  effect,  using  barium  pUtino- 
cyanide  on  the  screen ;  light  was  produced,  however,  when  a  crystal  of 
the  salt  fell  on  the  screen.  Freshly  prepared  crystals  of  uranium  nitrate 
were  not  so  active,  and  water  produced  no  explosion.  Both  the  old 
and  fresh  crystals  showed  the  same  triboluminescence.  T.  S.  P. 

Some  New  Double  Uranium  Nitrates.  Andre  Lancien  (Chem. 
Zentr.,  1912,  i,  208—209;  from  Bull.  Sci.  Pharmacol,  1912,  18, 
213— 216).— Cao^mmm  uranyl  nitrate,  UO2(NC)3)2,Cd(NO3)2,.30H2O, 
forms  yellow  needles,  and  loses  lOHg^  in  a  vacuum  over  sulphuric 
acid.  Nickel  uranyl  nitrate,  3UO2(NOg)2.10Ni(N(J3)2,  forms  greenish- 
yellow  needles.  Rhodium  uranyl  nitrate,  2  UOgi  N03)2,Rh2(N03)g.  1  OHjO, 
forms  orange  leaflets,  and  loses  SHgO  in  a  vacuum.  C.  H.  D. 

Reducing  Power  of  Stannous  Chloride  in  the  Fused 
State.  Carlo  Sandonnini  and  P.  C,  Aureggi  {Gazzetta,  1912,  42,  i, 
227 — 233). — Fused  stannous  chloride  reacts  energetically  with  various 
metallic  salts.  The  experiments  here  recorded  were  carried  out  with 
anhydrous  materials  in  an  atmosphere  of  dry  nitrogen.  In  the  case  of 
barium  sulphate,  stannic  chloride  is  evolved,  and  in  the  residue 
stannous  chloride,  stannic  oxide,  and  stannous  sulphide  were  recognised 
in  addition  to  barium  salts  soluble  in  water.  The  reactions  which 
probably  occur  are  represented  by  the  equations  :  2BaS04  +  2SnCl2  = 
SnCl^  +  SnOg  +  2BaS03 ;  ^BaSOg  =  SBaSO^  +  BaS;  BaS  +  SnCl2  = 
BaClg  +  SnS.  It  is  possible  that  the  reaction  indicated  by  the  equation  : 
2BaS03  +  eSnClg  =  3SnCl4  +  SSnOg  +  2BaS  also  takes  place. 

With  silver  sulphate,  stannic  chloride  is  evolved,  together  with 
sulphur  dioxide.  The  aqueous  solution  of  the  residue  contains  only 
a  little  stannous  chloride,  whilst  the  insoluble  portion  contains  stannic 
oxide,  silver  and  silver  sulphide.  The  probable  reactions  are  repre- 
sented by  the  equations  :  2Ag2S04  -f-  2SnCl2  =  SnCl^  +  Sn02  +  2  AggSOg ; 
2Ag2S03  =  AgaSO^  +  2Ag  -|-  SOg ;  2 AgjSOg  +  GSnClg  =  3SnCL  +  SSnOj  -I- 
2Ag2S. 

In  the  case  of  copper  sulphate,  sulphur  dioxide  is  also  evolved,  and 
in  the  solid  residue  stannic  oxide  and  cuprous  sulphide  can  be 
detected.  It  is  probable  that  the  first  phase  of  the  reaction  proceeds 
according  to  the  equation  :  2CUSO4  +  2SnCl2  =  SnCl^  -I-  SnOg  +  2CUSO3  ; 
the  sulphite  (which  is  not  known  in  the  pure  state)  then  decomposes 
into  copper  oxide,  sulphur  dioxide,  and  sulphur,  and  in  part  regenerates 
the  sulphate. 
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The  reduction  of  cadmium  sulphate  is  similar  to  that  of  copper 
sulphate. 

The  reaction  of  stannous  chloride  with  barium  sulphate  may  be 
employed  for  the  purposes  of  qualitative  analysis.  It  is  only  necessary 
to  heat  a  mixture  of  barium  sulphate  and  stannous  chloride  (5  mols.) 
in  a  porcelain  dish  until  no  more  stannic  chloride  is  evolved.  From 
the  solution  of  the  residue,  the  excess  of  stannous  chloride  is  precipi- 
tated, and  the  liquid  then  contains  all  the  barium  in  solution. 

R.  V.  S. 

Hydrates  of  Zirconium  Oxychloride.  £douard  Chauvenet 
(Compt.  rend.,  1912,  154,  821— 823).— The  curve  obtained  by  plotting 
heats  of  di^8olution  for  different  mixtures  of  zirconium  oxychloride 
and  water  shows  angular  points  corresponding  with  the  exit-tence  of 
hydrates  with  2,  3*5,  6  and  8H2O.  An  aqueous  solution  of  zirconium 
tetrachloride  deposits  the  octahydrate  in  needles,  the  composition  of 
which  is  not  altered  by  boiling  the  solution. 

This  hydrate  is  also  precipitated  when  hydrochloric  acid  is  added  to 
its  concentrated  aqueous  solution.  In  dry  air  it  iffloresces,  forming 
the  hexahydrate,  whilst  in  a  vacuum  it  yields  the  hydrate  with  S'SHgO. 
The  dihydrate  is  obtained  by  heating  the  preceding  hydrates  at 
100 — 150°  in  a  current  of  hydrogen  thloride. 

No  evidence  could  be  obtained  for  the  existence  of  hydrates  with 
3,  4*5,  6  5  or  QHjO,  described  by  other  observers.  These  substances 
were  probably  mixtures,  W.  0.  W. 


Mineralogical    Chemistry. 


Trans-Baikal  Minerals.  S.  D.  Kusnetzoff  {Bull.  Acad.  Sci. 
St.  Fetersbourg,  1912,  [vi],  361—366.  Compare  Abstr.,  1911,  ii, 
1004). — The  following  minerals  are  described  : 

Thorianite,  with  the  composition  : 

ThO.  UO2.         Ceria  earths.      Fe.Pg.  SiOg.  Total, 

74-2  141  6-3  3-1  0-80  98-5 

Monazite,  with  the  composition  : 

Y2OS 
P2O5.        CVgOj.       LagOg.      DiaOg.     ThO^.      and  ErgOj.       SiOj       HgO.         Total. 
27-50        2710        30-80        2-00        820  250  1-65        075         100-50 

T.  H.  P. 

New  Manganese  Phosphates  from  California.  Waldemar 
T,  ScHALLEE  {J.  Washington  Acad.  Sci.,  1912,  2,  143— 145).— The 
minerals  described  are  from  the  gem-tourmaline  mines  at  Pala,  San 
Piego  Co. 
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Palaite, — A  fleph-coloured  mineral,  5MnO,2P205,4H20  (anal.  I), 
resulting  from  the  alteration  of  lithiophilite,  and  itself  altering  to 
hureaulite.  It  forms  crystalline  masses,  with  distinct  crystals 
(probably  monoclinic)  in  the  cavities.  D  3'14 — 3'20,  w  1655  about, 
birefringence  low. 

Stewartite. —  A.  hydrous  manganese  phosphate  occurring  abundantly 
in  the  Stewart  mine  as  an  alteration  product  of  lithiophilite.  It 
forms  fine  fibres  arranged  normally  to  the  cleavage  cracks  of  the 
lithiophilite,  and  small  crystals  (probably  triclinic)  were  also  observed. 
D  2*94,  n  1  65  about,  birefringence  very  high,  pleochroic  (colourless  to 
yellow).  Being  intermixed  with  the  other  minerals,  a  pure  sample 
could  not  be  obtained  for  analysis. 

Salmonsite. — This  occurs  as  buff-coloured  cleavable  masses,  and 
results  from  the  partial  oxidation  and  hydration  of  hureaulite. 
D  2-88,  n  1-66  about.     Formula,  Fe208,9MnO,4P205,14H20  (anal.  II.). 

Sicklerite. — Dark  brown,  cleavable  masses  with  pale  yellowish-brown 
streak,  resulting  from  the  alteration  of  lithiophilite.  D  3"45,  n  1*74 
about,  birefiingence  moderate,  pleochroic  (yellow  to  brown).  Formula, 
Fe203,6MnO,4P20j,,3(Li,H)20  (anal.  III). 


HjO.    H2O. 

PjOs. 

Fe^Oj. 

MnjOg. 

FeO.    MnO. 

CaO. 

LijO. 

(110°){>110°)Insol.   Total. 

L 

39-02 

016 

— 

7-46     40-87 

1-77 

trace 

—      10-43      0-89    100-62 

II. 

34-86 

9  53 

— 

0-13     37-74 

1-06 

— 

0-43    15-30      1-40    100-45 

III. 

43-10 

11-26 

2-10 

—       33-60 

0  20 

3-80 

—        1-71      4-18      99-95 
L.  J.  S. 

Physiological    Chemistry. 


The  Influence  of  '  Muscular  •  Activity  on  the  Alveolar 
Tensions  of  Oxygen  :and  Carbon  Dioxide.  Theodore  Hough 
(^Amer.  J.  Physiol.,  1912,  30,  18 — 36). — An  improvement  in  Haldane's 
method  of  collecting  alveolar  air  is  described,  which  is  stated  to  give 
more  accurate  results.  Moderate  muscular  work  increases  the 
alveolar  tension  of  both  gases,  and  the  increase  of  carbon  dioxide 
tension  stimulates  the  respiratory  centre.  After  the  work  there  is 
no  secondary  fall  of  carbon  dioxide  tension  ;  this  confirms  the  results 
of  Haldane  and  Douglas.  With  greater  intensity  of  work,  the 
alveolar  tension  of  carbon  dioxide  falls  immediately  afterwards,  and 
that  of  oxygen  rises.     This  persists  for  twenty  to  thirty  minutes. 

W.  D.  H. 

The  Physiological   Effects"  of  Low  Atmospheric  Pressiires 

as   Observed   on  Pike's  Peak,   Colorado.     C.  GoaDON  Douglas, 

John  S.  Haldane,  Yandell  Henderson,  and  Edward  C.  Schneider 

Proc.  Roy.   Soc,  1912,  85,  B,  65— 67).— The  stay  at  Pike's  Peak 
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(14,000  feet  above  sea  level,  barometric  pressure  457  mm.)  lasted  five 
weeks.  The  usual  symptoms  produced  by  low  pressure  were  observed 
until  acclimatisation  occurred,  signs  of  which  began  to  appear  in  two 
or  three  days.  The  symptoms  are  all  referable  to  lessened  pressure 
of  oxygen,  and  they  disappeared  after  acclimatisation,  except  that 
hyperpncea  on  exertion  or  on  holding  the  breath  for  a  few  seconds 
lasted  longer  than  usual.  Periodic  breathing  was  still  seen  occasion- 
ally, and  blueness  of  the  face  and  lips  was  present  after  powerful 
exertion.  The  respiratory  exchange  during  rest  was  about  the  normal, 
and  that  during  work  was  not  markedly  increased.  Pulse  and  blood 
pressure  were  but  little  affected. 

After  acclimatisation,  the  alveolar  carbon  dioxide  pressure  fell 
from  40  to  27  mm.  during  rest  or  moderate  exertion,  which  corre- 
sponded with  an  increase  of  about  50%  in  pulmonary  ventilation. 
During  severe  exertion,  this  pressure  was  about  half  of  what  it 
normally  is  during  similar  exertion,  which  corresponded  with  an 
increase  of  100%  in  the  hyperpncea.  This  change  occurred  gradually 
after  going  up,  and  disappeared  gradually  on  coming  down,  the  change 
taking  a  few  days  to  reach  completion.  There  was  a  considerable 
increase,  which  varied  in  the  different  members  of  the  expedition,  in 
the  red  corpuscles,  and  in  the  hsemoglobin  of  the  blood  ;  this  occurred 
during  the  first  three  weeks.  There  was  in  addition  (except  in  the 
first  week)  a  slight  increase  in  the  volume  of  the  blood.  On  coming 
down  these  changes  gradually  disappeared,  and  the  normal  was  reached 
in  about  four  weeks. 

The  oxygen  pressure  in  the  arterial  blood  rose  during  rest  to  about 
35  mm.  above  the  alveolar  oxygen  pressure  (66%  higher),  and 
remained  at  a  level  of  12  mm.  below  the  normal  oxygen  pressure  at 
sea  level.  Immediately  after  the  ascent,  this  pressure  was  45  mm. 
below  normal,  and  only  slightly  above  the  alveolar  oxygen  pressure. 
This  is  interpreted  as  due  to  a  progressive  increase  in  the  activity  of 
the  alveolar  epithelium  in  secreting  oxygen  inwards.  On  raising  the 
alveolar  oxygen  pres>-ure  to  normal,  the  difference  between  alveolar 
and  arterial  oxygen  pressure  diminished  rapidly. 

Acclimatisation  thus  depends  on  (1)  increased  lung  ventilation, 
(2)  increase  of  bsemoglobin,  and  (3)  increased  secretory  activity  of 
the  pulmonary  epithelium.  This  all  takes  time  to  develop,  and  in 
rapid  ascents  in  balloons  or  aeroplanes  would  not  occur. 

W.  D.  H. 

The  «'  Back  Action  "  and  "  After  Action  "  of  Carbon  Dioxide 
and  the  Biological  Importance  of  the  Carbonic  Acid  Normally 
Present  in  the  Body.  P.  Albitzky  {Fjiuger's  Archiv,  1912,  146, 
1 — 20). — A  dissertation  on  the  effects  of  carbonic  acid,  toxic  and 
useful.  Under  the  latter  head  the  part  it  plays  in  respiration  is 
especially  dwelt  on.  W.  D.  H. 

The  Respiratory  Exchange  in  Animals  from  which  the 
Pituitary  Body  has  been  Removed.  R.  Aschner  and  Otto 
PoRGES  {Biochem.  Zeitsch.,  1912,  39,  200— 204).— The  pituitary  body 
was  removed  from  a  dog,  which  after  the  operation  showed  the  known 
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characteristic  of  hypopituitarism.  The  measurements  of  the  respiratory 
exchanges  in  such  an  animal  indicated,  as  in  the  case  of  hypothy- 
roidism, a  general  depression  of  metabolic  processes.  S.  B.  S. 

Composition  of  the  Blood  Gases  during  the  Respiration  of 
Oxygen.  George  A.  Buckmaster  and  John  A.  Gardner  {Proc. 
Roy.  Soc,  1912,  85,  B,  56 — 64). — From  the  analyses  recorded  from 
the  examination  of  the  blood  of  cat  and  man,  the  following  conclusion 
is  drawn  :  the  iuhalation  of  oxygen  does  not  materially  augment  the 
quantity  of  this  gas  in  the  blood,  or  its  average  content  of  carbon 
dioxide.  W.  D.  H. 

Manganese  Normally  in  the  Blood.  Gabriel  Beetband  and 
Floeentin  Medigreceanu  {Gompt.  rend.,  1912,  154,  941 — 943). — 
Employing  the  colorimetric  method  for  the  estimation  of  manganese 
(Abstr.,  1911,  ii,  542),  human  blood  has  been  found  to  contain 
manganese  to  an  extent  not  exceeding  0'02  mg.  per  litre.  The 
amount  in  the  blood  of  horses,  oxen,  pigs,  rabbits,  ducks,  and  hens  is 
about  the  same,  whilst  that  in  sheep  does  not  exceed  0*06  mg.  per 
litre.  Most  of  the  manganese  occurs  in  the  plasma ;  the  element  is 
not  present  in  haemoglobin.  W.  O.  W. 

The  Adrenaline  Content  of  the  Blood.  James  M.  O'Connor 
(Arch.  exp.  Path.  Pharm.,  1912,  67,  195— 232).— In  the  act  of 
coagulation,  substances  originate  which  act  like  adrenaline ;  correct 
values  for  the  adrenaline  content  of  the  blood  in  various  districts  of 
the  circulation  cannot  therefore  be  obtained  by  examining  the  serum  ; 
the  plasma  itself  must  be  investigated.  In  the  plasma  of  the  supra- 
renal vein,  adrenaline  can  be  readily  identified,  and  its  amount  is  stated 
to  vary  between  one  in  a  million  and  one  in  five  millions.  In  other 
parts  of  the  circulation,  its  detection  is  not  possible ;  the  tissues 
appears  to  destroy  it  very  rapidly.  W.  D.  H. 

The  Calcium  Content  of  the  Cell- nucleus.  Clemens  H^rhammer 
(Biochem.  Zeitach.,  1912,  39,  270—279). — Blood  corpuscles  which 
contain  a  nucleus  (fowl's  blood),  also  contain  calcium.  Those  corpuscles 
which  are  nucleus-free  (ox-blood)  are  free  from  calcium.  Nevertheless, 
both  kinds  behave  similarly  when  placed  in  oxalate  solutions,  the  action 
of  which  is  similar  to  normal  Ringer's  fluid.  On  the  other  hand, 
certain  other  cells,  which  contain  both  a  nucleus  and  calcium,  are 
injured  by  oxalate.  The  author  draws  the  conclusion  that  in  those 
nucleus-containing  cells  which  are  not  injured  by  oxalates,  the  nucleus 
plays  only  a  subsidiary  part  in  the  vital  processes.  S.  B.  S. 

The  Presence  of  Prothrombin  and  Thromboplastin  in  the 
Blood  Platelets.  Stanhope  Bayne- Jones  {Amer.  J.  Physiol.,  1912, 
30,  74 — 79). — By  experiments  with  solutions  of  pure  fibrinogen  and 
isolated  blood-platelets,  it  is  shown,  in  confirmation  of  Morawitz,  that 
the  latter  contain  a  substance  (prothrombin)  which  after  activation 
with  calcium  clots  fibrinogen.  Extracts  of  the  platelets  also  contain  a 
substance  (thromboplastin)   which  causes  the  clotting  of  "peptone' 
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plasma,  presumably  by  neutralising  the  antithrombin  present  in  such 
plasma.  Disintegration  and  solution  of  the  platelets  when  the  blood 
is  shed  helps  blood-clotting  by  liberating  prothrombin  and  thrombo- 
plastin. W.  D.  H. 

The  Enzymes  of  Rennet.  W.  van  Dam  {Bied.  Zentr.,  1911,  40, 
856 — 859 ;  from  Verslagen  Landhouwkundige  Onderzoe.  Rijksland- 
bouwproe/stat.,  1910,  8). — The  author  ascribes  the  rennetic  and 
proteolytic  power  of  an  extract  of  calf's  stomach,  not  to  the  action  of 
pepsin,  chymosin,  parachymosin,  and  the  enzyme  found  by  Petry,  but 
to  one  and  the  same  enzyme,  the  character  of  the  change  induced 
being  determined  by  the  conditions  obtaining  during  the  course  of  any 
given  experiment.  When  a  solution  of  pepsin  from  a  calf's  stomach 
is  subjected  to  heat,  the  rennetic  power  is  suspended,  but  can  be 
recovered  by  dialysis  in  slightly  acidified  rain  water,  precipitation 
with  solid  ammonium  sulphate,  and  further  dialysis  of  the  precipitate 
in  0*2%  hydrochloric  acid.  This  suspension  of  the  rennetic  power  may 
be  due  to  the  presence  of  impurities. 

Pepsin  from  pig's  stomach  is  extremely  sensitive  towards  alkaline  or 
even  neutral  reaction.  Since  milk  contains  free  hydroxyl  ions,  it  is 
possible  for  the  enzyme  to  be  destroyed  at  the  usual  temperature 
(37*5°)  observed  in  quantitative  tests.  Enzyme  digested  at  the  above 
temperature  with  0*2%  hydrochloric  acid  is  also  greatly  affected,  and 
this  action  is  increased  with  further  rises  in  temperature.  The  time 
for  coagulation  at  body  temperature  is  therefore  not  a  trustworthy 
measure  of  the  quantity  of  coagulation  enzyme  in  pepsin  solutions 
obtained  from  pig's  stomach.  H.  B.  H. 

Human  Pancreatic  Juice.  VI.  Julius  Wohlgemuth  (Biochem. 
Zeitach.,  1912,  39,  302 — 323). — The  trypsin  of  human  pancreatic  juice, 
obtained  from  a  fistula,  becomes  inactive  when  kept.  In  the  course  of 
three  years  the  number  of  units,  determined  by  the  Fuld-Gross  method, 
diminished  only  from  between  125  and  250  units  to  62*5.  The  juice 
undergoes  proteoclastic  change,  as  ascertained  by  the  diminution  of 
the  coagulable  proteins  and  the  tryptophan  reaction.  It  contains  in 
addition  to  trypsin,  also  erepsin  and  a  peptolytic  ferment.  The  former, 
the  action  of  which  on  Kiihne's  amphopeptone  was  investigated,  differs 
from  trypsin  in  that  it  is  active  even  in  juices,  in  which  the  trypsin  is 
still  inactive.  The  latter  ferment  becomes,  however,  spontaneously 
active  when  kept.  Furthermore,  whereas  the  action  of  trypsin  is 
inhibited  by  dog's  serum,  the  action  of  erepsin  is  accelerated.  The 
other  proteoclastic  (peptolytic)  ferment  was  investigated  by  ascertain- 
ing its  action  on  giycyltyrosine.  It  also  differs  from  erepsin,  in  that 
its  action  is  inhibited  by  serum.  Nuclease  is  absent  in  human 
pancreatic  juice.  The  quantities  of  diastase  and  lipase  were  also 
investigated.  Human  pancreatic  juice,  like  that  of  the  dog,  exerts  a 
mydriatic  action.  Analyses  of  the  chemical  composition  of  the  juice 
are  given.  S.  B.  S. 

The  Influence  of  Serum  and  the  Expressed  Juices  of 
Organs  on  the  Fat-splitting  Ferments.  D,  Minami  (Biochem. 
Zeitsch.,  1912,  39,  392 — 499). — In  experiments   carried  out  on  the 
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action  of  pancreatic  lipase  and  steapsin  on  monobutyrin,  it  was  found 
that  blood,  liver,  and  muscles  contain  substances  which  activate  the 
ferment.  The  action  is  not  due  to  the  salts  in  the  preparations,  and 
the  actual  nature  of  the  activator  is  unknown.  S.  B.  S. 


The  Relationship  between  the  Pancreas  and  Suprarenale. 
D.  MiNAMi  {Biochem.  Zeitsch.,  1912,  39,  381— 391).— In  view  of 
recent  theories  as  to  the  connexion  between  the  pincreas  and  supra- 
renals,  experiments  were  carried  out  on  dogs  with  pancreatic  fistulse  to 
determine  whether  any  relationship  existed  between  the  amounts  of 
mydriatic  substance  secreted  by  the  pancreas  and  changes  in  the  supra- 
renals.  The  mydriatic  effect  was  tested  on  the  enucleated  frog's  eye. 
The  author  was  unable  confirm  the  statement  of  Pick  and  Glaessner 
that  the  chromaffinic  substance  of  the  suprarenals  disappears  when 
a  pancreatic  fistula  has  been  made.  Neither  could  he  trace  any 
relationship  between  the  amount  of  mydriatic  substance  secreted  and 
the  quality  of  the  diet  taken  by  the  animals,  or  the  amounts  of  ferments 
in  the  pancreatic  juice.  He  doubts,  furthermore,  whether  any  relation 
exists  between  the  mydriatic  substance  of  the  pancreatic  juice  and 
adrenaline.  S.  B.  S. 


Action  of  Intestinal  and  Pancreatic  Extracts  on  Various 
Organic  Derivatives.  Ernest  Gerard  and  J.  Leroy  (/.  Pharm. 
Chim.,  1912,  [vii],  5,  329 — 336). — A  r6sum6  of  previous  work  on  the 
action  of  animal  extracts  on  chemical  compounds  is  first  given,  and  it 
is  then  shown  that  aqueous  extracts  of  (1)  the  small  intestine  and  (2) 
mixed  aqueous  extracts  of  the  small  intestine  and  the  pancreas 
hydrolyse  (a)  alkyl  esters,  such  as  salol  and  methyl  salicylate,  (b) 
amides,  such  as  oxamide  and  succinamide,  (c)  anilides,  such  as  acetanilide 
and  propylacetanilide,  but  not  isopropylacetanilide,  {d)  ureides,  such  as 
oxaluric  acid,  (e)  nitriles,  such  as  acetonitrile  and  lactonitrile,  {/)  oximes, 
such  as  acetaldoxime  and  benzaldoxime,  {g)  imides,  such  as  succinimide. 
Under  the  conditions  of  these  experiments  the  products  of  hydrolysis 
could  be  detected  after  three  hours,  but  could  not  be  found  when 
extracts  in  which  the  enzymes  had  been  destroyed  by  boiling  were 
used.  T.  A.  H. 

Pasting  Studies.  VII.  The  Putrefaction  Processes  in  the 
Intestine  of  a  Man  during  Fasting  and  during  Subsequent 
Periods  of  Low  and  High  Protein  Ingestion.  0.  P.  Sherwin 
and  Philip  B.  Hawk  {J.  Biol.  Cliem.,  1912,  11,  169— 178;.— The 
subject  of  the  experiment  was  a  man  weighing  76  kilos.  Intestinal 
putrefaction  as  measured  by  the  outpuo  of  urinary  indican  was 
markedly  decreased  by  fasting ;  after  the  fast,  return  to  a  low  protein 
diet  raised  the  output  far  above  the  normal ;  it  was  but  slightly 
higher  on  a  high  protein  diet.  The  drinking  of  copious  or  moderate 
amounts  of  water  with  meals  decreases  the  output  of  indican.  No 
uniform  relationship  between  indican  excretion  and  the  output  of 
bacteria  in  the  fa3ces  was  found.  W.  D.  H. 
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The  Biological  Importance  and  Metabolism  of  Proteins.  X. 
Total  Nitrogen  aud  Amino-acid  Nitrogen  in  the  Urine  of 
Animals  Fed  on  Flesh,  or  on  the  Digestive  Products  of  the 
Same  Introduced  Intravenously.  Guiseppe  Buglia  {Zeitsch.  Biol.j 
1912,  58,  162 — 184). — In  spite  of  contradictory  results  which  are 
difficult  to  interpret,  the  outstanding  conclusion  reached  in  the 
present  research  on  dogs  is  that  amino-acida  introduced  into  the 
blood -stream  are  utilised  in  the  tissues  for  the  building  up  of  proto- 
plasm. If  the  food  is  given  by  the  mouth,  amino-acids  are  found  to 
be  absorbed  as  such  and  not  re-converted  into  protein  in  the  intestinal 
wall.  When  administered  intravenously,  very  little  amino-acid  is 
excreted  in  the  urine  ;  it  is  rapidly  utilised  and  oxidised  in  the 
tissues,  and  a  considerable  quantity  can  be  injected  if  the  injection  is 
done  slowly.  Peristalsis  of  the  intestine  leading  to  diarrhoea,  and  also 
a  certain  amount  of  diuresis  with  slight  albuminuria  are  observed. 
The  action  on  the  kidney  is  a  direct  one,  and  only  in  part  due  to 
hypertonicity  of  the  solution.  W.  D.  H. 

Artificial  Nutrition.  Franz  Kohmann  {Biochem.  Zeitsch.,  1912, 
30,  507). — In  view  of  recent  publications  by  Osborne  and  Mendel 
(Carnegie  Institute  of  Washington,  1911),  the  author  calls  attention 
to  the  fact  that  he  has  carried  out  experiments  in  a  similar  way,  and 
has  also  recently  succeeded  in  maintaining  animals  with  only  one 
protein  in  their  diet.  S.  B.  S. 

A  New  Calorimeter  for  Small  Warm-blooded  Animals. 
Archibald  V.  Hill  {Proc.  physiol.  Soc,  1912,  i — ii ;  J.  Physiol.,  44). — 
The  calorimeter  for  mice  and  rats  is  constructed  on  the  principle 
(Dewar  flask)  used  in  the  author's  previous  instrument.       W.  D.  H. 

Oalorimetric  Observations  on  Man.  J.  S.  Macdonald  (Proc. 
physiol.  Soc,  1912,  iv — v;  J.  Physiol.,  4A). — The  calorimeter  used  was 
made  on  Benedict's  model  with  some  modifications.  The  performance 
of  work  entails  an  increased  output  of  heat,  which  rises  to  a  maximum 
at  the  end  of  one  and  a-half  hours  ;  this  is  then  maintained  until  the 
work  ceases.  Sufficient  variations  in  body  temperature  have  not  so 
far  been  found  to  explain  the  whole  effect.  Efficiency  diminishes  as 
the  temperature  of  the  body  rises.  W.  D.  H, 

The  Distinction  between  Colloidal  and  Osmotic  Imbibition 
in  Muscular  Tissue.  Reinhard  Beutner  (Biochem  Zeitsch.,  1912, 
39,  280 — 289). — TJie  experiments  were  carried  out  by  determining  the 
gains  or  losses  in  the  weight  of  the  tissues  after  varying  intervals 
when  placed  in  mixtures  of  varying  concentrations  of  acids  and  salts 
(hydrochloric  acid  and  sodium  chloride,  sulphuric  acid  and  sodium 
sulphate,  nitric  acid  and  sodium  nitrate).  The  period  at  which  the 
tissue  loses  its  irritability  in  various  solutions  was  also  noted.  The 
author  interprets  the  results  obtained  (some  of  which  are  plotted  in 
curves)  by  assuming  that  the  imbibition  piocess  in  the  living  muscle 
is  an  osmotic  process,  whereas  imbibition  in  the  dead  muscle  is  a 
process  characteristic  of  colloids.  Sulphuric  acid  accelerates  the  post- 
mortem imbibition  less  than  hydrochloric  acid,  and  in  this  respect 
its  action  is  analogous  to  its  other  actions  on  proteins.  S.  B.  S. 
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The  Purines  of  Muscle.  C.  B.  Bennett  {J,  Biol.  Chem.,  1912, 11, 
221 — 234). — Muscle  contains  small  amounts  of  adenine  and  guanine 
probably  in  the  form  of  thymus-nucleic  acid  ;  there  is  more  guanine 
than  adenine.  Inosic  acid  is  present  in  varying  quantity  in  striated, 
but  absent  from  smooth,  muscle.  It  represents  only  a  fraction  of  the 
total  hypoxanthine  present ;  whether  the  remainder  of  the  hypoxan- 
thine  is  free  is  uncertain.  Inosic  acid  is  easily  obtained  by  extraction 
with  cold  water,  and  so  it  is  improbable  that  it  is  confined  to  the  nuclei. 

W.  D.  H. 

Chemical  Pathology  of  Muscle.  Georg  Grund  {Arch,  exp. 
Path.  Fharm.,  1912,  67,  393— 407).— In  the  degeneration  of  muscle 
which  follows  division  of  its  nerves,  the  normal  relationship  of  water 
and  solids  and  the  proportionate  amount  of  various  solids  are  upset  ; 
fat  for  instance  is  increased,  but  the  characteristic  change  is  an 
increase  in  protein-phosphorus ;  that  is  to  say,  the  typical  phosphorus- 
free  proteins  of  muscle  are  replaced  by  others  such  as  are  found  in 
less  highly  specialised  tissues.  In  inanition  all  the  proteins  waste 
equally.  The  chemical  change  in  degenerated  muscle  has  its  histo- 
logical analogue  in  an  increase  of  nuclei.  W.  D.  H. 

Osmotic  Activity  in  the  Egg  of  the  Common  Fowl.  A.  D. 
Greenlee  (/.  Amer.  Chem.  ISoc,  1912,  34,  53y — 545). — It  is  shown 
that  when  eggs  are  kept  for  a  long  time  at  0°  or  a  higher  temperature, 
the  amount  of  water  in  the  white  decreases.  This  decrease  is  not 
entirely  due  to  loss  by  evaporation  into  the  air,  but  partly  to  trans- 
ference of  water  from  the  white  to  the  yolk,  this  being  effected  by  the 
process  of  osmosis.  The  yolk  contains  a  very  high  percentage  of  solids 
and  is  enclosed  in  the  vitellin  membrane ;  this  is  surrounded  by  the 
white  of  the  egg,  which  is  much  more  dilute  than  the  yoke.  Water 
passes  through  the  membrane  from  the  more  dilute  to  the  more 
concentrated  solution.  This  process  continues  until  the  membrane 
breaks  and  the  white  and  yolk  begin  to  lose  their  identity.  The 
action  proceeds  with  such  regularity  that,  if  the  original  weight  of  the 
egg  is  known,  the  loss  of  moisture  to  the  atmosphere  can  be  calculated 
with  close  approximation  to  the  actual  loss  as  shown  by  the  balance. 
The  rate  of  change  in  the  water  content  increases  with  the  temperature 
and  decreases  with  the  time.  A  formula  has  been  developed  by 
means  of  which,  if  one  analysis  of  a  sample  of  eggs  has  been  made,  it 
is  possible  to  predict  the  condition  of  the  eggs  at  any  temperature  for 
any  given  date  within  a  reasonable  period.  The  rate  multiplied  by 
the  time  gives  the  loss  in  weight,  and  the  percentage  of  moisture 
remaining  can  be  easily  calculated.  E.  G. 

Potassium  and  Sodium  Content  of  the  Different  Organs  of 
a  Dog.  Pierre  G^irard  {Compt.  rend.,  1912,  164,  839— 841).— The 
dog  was  an  adult  weighing  6  06  kilograms.  The  foUowiug  figures 
give  the  ratio  K/Na.  Muscular  tissue  (tongue,  heart,  diaphragm,  etc.) 
1'63 — 2  73.  The  ratio  was  high  as  a  rule  in  glandular  tissue,  being 
3-58  in  the  spleen,  3' 31  in  the  liver,  106  in  the  thyroid,  but  only 
0*86  in  the  prostate.     The  nervous  tissues  showed  a  ratio  higher  than 


ii.   464  ABSTRACTS  OF   CHEMICAL  PAPERS. 

unity,  with  a  tendency  to  diminish  with  the  proportion  of  grey 
matter;  cerebrum,  1*96;  mesenteric  ganglia,  1*45;  sciatic  and 
pneumogastric  nerves,  100.  Veins,  arterien,  urethra,  and  trachea, 
0-23— 0-74.  Hair,  0-27;  skin,  0'61.  Bones,  0-76;  cartilage,  069; 
blood,  008.  W.  O.  W. 

Chemistry  and  Toxicology  of  the  Ascarides.  Ferdinand 
Flury  {Arc/i.  exp.  Path.  Pharm.,  1912,  67,  275— 392).— Among  the 
inorganic  constituents  of  these  parasitic  worms,  chlorides  and  sulphates 
predominate.  Iron  is  present,  and  partly  originates  from  haemoglobin. 
Half  of  the  dry  material  consists  of  proteins,  which  yield  the  ordinary 
amino-acids.  Uric  acid  and  creatinine  are  absent.  The  cuticle  consists 
of  a  keratin.  The  principal  carbohydrate  is  glycogen,  and  gluco- 
proteins  are  also  present.  Fatty  acids  and  phosphatides  occur ; 
cholesterol  is  absent ;  glycerol  is  present  only  in  traces,  its  place  being 
taken  by  ascaryl  alcohol,  CgjHg^O^,  m.  p.  83° ;  when  heated  above  its 
melting  point  it  yields  acraldehyde.  Numerous  enzymes  are  found  in 
extracts  of  the  worms.  The  extracts  are  also  toxic,  producing  inflam- 
matory and  irritative  effects.  These  appear  to  be  mainly  due  to 
products  of  fatty  acids.  It  is  surmised  that  some  of  the  symptoms 
observed  in  people  who  act  as  hosts  to  the  worms  may  be  due  to 
a  similar  cause,  and  the  ansemia  produced  by  haemolytic  substances 
such  as  acrylic  and  oleic  acids.  If  the  worms  die  in  the  alimentary 
tracts,  putrefactive  products  will  also  be  absorbed.  W.  D.  H. 

The  Suprarenal  Medullary  Tissue  in  Petromyzon  fluviatilis. 
J.  F.  Gaskell  {J.  Phydol,  1912,  44,  59— 67).— In  the  Petromyzon 
(lamprey)  chrome-staining  tissue  is  widely  distributed  throughout  the 
body  in  intimate  relation  to  the  large  veins,  to  some  extent  to  the 
large  arteries,  and  still  more  intimately  to  the  posterior  nerve  roots. 
It  yields  adrenaline,  and  is,  in  fact,  identical  with  suprarenal  medullary 
tissue.     Extracts  of  all  other  tissues  produced  depressor  effects. 

W.  D.  H. 

Oxidation  Processes  in  the  Regeneration  and  Hetero- 
morphosia  of  Tubularia.     E.  (Graf)  von  Schonborn  (Zeitsch.  Biol., 

1912,  58,  97 — 109) The  hydroid  polype  Tubularia  will   grow  new 

hydroids  when  these  are  cut  off,  and  when  the  root  end  is  cut  it  will 
grow  hydroids  there  too,  not  a  new  root.  When  the  hydroids  are  cut 
off,  the  oxidation  processes  are  reduced  to  one-half,  and  sink  to  their 
lowest  during  the  time  of  regeneration.  The  oxidation  when  hydroids 
are  grown  at  both  ends  is  twice  as  great  as  in  those  animals  which 
only  have  them  at  one  end.  W.  D.  H. 

The  Influence  of  Organic  and  Inorganic  Compounds  on  the 
Secretion  of  Milk.  Gustav  Fingerling  {Biochem.  Zeitsch.,  1912,  39, 
239 — 269). — Experiments  were  carried  out  on  goats,  which  were  fed  on 
a  given  diet  poor  in  phosphorus  consisting  of  straw,  blood-albumin, 
molasses,  starch,  oil,  sodium  chloride,  and  calcium  carbonate.  During 
various  periods,  phosphorus  contained  in  the  following  forms  was  added 
to  this  diet :  lecithin,  caseinogen,  nuclein,  nucleic  acid,  and  disodium 
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phosphate.  The  quantities  and  composition  of  the  milk  secreted  during 
these  periods  were  ascertained.  None  of  the  above  substances  was 
found  to  exert  a  specific  action  on  the  milk  secretion,  influencing 
neither  the  quantity  nor  the  composition  of  the  milk.  Neither  the 
phosphor;is  nor  calcium  content  of  the  milk  ash  was  altered.  The 
previous  conclusion  of  the  author,  that  the  body  is  capable  of  building 
up  organic  phosphorus  cornpouiids  from  inorganic  phosphates,  is  thus 
confirmed.  When  the  phosphorus  content  of  fodder  is  insufficient  for 
the  needs  of  the  animal,  the  deficiency  can  be  made  up  by  the  addition 
of  inorganic  phosphates.  ,  S.  B.  8. 

Creatine  in  the  Urine  of  Children.  Otto  Folin  and  W.  Denis 
(J^.  Biol.  Chem.,  1912,  11,  253 — 256). — Analyses  are  given  which 
suppt>rt  the  finding  of  Rose,  that  children's  urine  is  relatively  rich  in 
creatine.  It  is,  however,  probably  not  due  to  peculiar  carbohydrate 
metabolism,  but  to  a  high  level  of  protein  consumption ;  it  rises  after 
a  meat  meal.  W.  D.  H. 

Studies  in  Water  Drinking.  XII.  The  Allantoin  Output  of 
Man  as  Influenced  by  Water  Ingestion.  L.  T.  Faiuhall  and 
Philip  B.  Hawk  (/.  Amer.  Ghem.  Soc,  1912,  34,  546—550).— 
Ex[.>erimeuts  are  described  which  show  that  if  the  diet  of  a  normal 
man  is  supplemented  by  large  quantities  of  water,  a  marked  increase 
takes  place  in  the  amount  of  allantoin  excreted.  It  is  suggested  that 
this  is  due  to  stimulation  of  the  oxidative  mechanism  of  the  organism, 
and  that  the  excess  of  allantoin  is  produced  by  the  oxidation  of  purine 
material  which  under  ordinary  conditions  would  have  been  excreted  in 
some  less  highly  organised  form.  This  view  is  supported  by  the  fact 
that  the  amount  of  uric  acid  excreted  is  reduced  when  large  quantities 
of  water  are  ingested.  E.  G. 

Influence  of  Sodium  Chloride  in  Excess  on  Nutrition  and 
Renal  Elimination.  Alexandre  Desgkez  and  (Mile.)  Bl.  Guende 
{Compt.  rmd.,  1912,  154,  939— 941).— The  addition  of  sodium 
chloride  to  the  diet  of  a  dog  with  an  unlimited  allowance  of  water 
increases  the  amount  of  urinary  nitrogen,  but  diminishes  the  mean 
molecular  weight  of  the  nitrogen  compounds  excreted.  If  the  quantity 
of  drinking  water  is  strictly  limited,  both  the  amount  and  mean 
molecular  weight  are  diminished.  W.  0.  W. 

The  Elimination  of  Arsenic  after  Treatment  with  Organic 
Araeoic  Compounds.  J.  (Jhakles  Bosorxixd  [Ch'-ni.  Zentr,,  1912, 
274 — 275;  from  BM.  Set.  pharmacoL,  8,  152  — 157). — After  treat- 
ment with  hectin  or  salvarsan  (606)  by  either  subjuLaneous  or  intra- 
muscular iujection,  a  rapid  elimination  of  arsenic  appears  to  be  the 
rule.  After  preliminary  mercurial  treatment,  or  previous  treatment 
with  an  organic  arseuic  compound,  the  elimination  is  somewhat 
irregular.  In  the  case  of  soluble  organic  compouuds,  the  eii-oiination 
starts  shortly  after  administration,  but  is  slow,  whereas  in  case  of 
insoluble  compounds  the  elimination  is  sudden,  and  takes  place  after 
intervals  of  varying  durations.  S.  B.  S. 
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Absorption  of  Alcohol  ft-om  the  Urinary  Bladder.  WiLHEtiit 
VoLTZ,  August  Baudrexel  and  Walter  Dietrich  {P/luger's  Archiv, 
1912,  145,  186 — 209). — If  solutions  of  alcohol  are  introduced  into  the 
urinary  bladder,  from  25  to  35%  of  the  alcohol  is  absorbed  within  an 
hour,  and  95%  within  six  hours.  If  the  animal  (dog)  is  killed,  the 
absorbed  alcohol  can  be  found  in  the  tissues.  If  alcohol  is  given  in  the 
usual  way,  that  excreted  in  the  urino  is  also  re-absorbed  from  the 
bladder.  The  alcohol  absorbed  from  the  bladder  is  probably  absorbed 
as  absolute  alcohol.  W.  D.  H. 

The  Quantity  of  Alcohol  Excreted  by  the  Animal  Organism 
under  Various  Conditions.  III.  Influence  on  the  Secretion 
of  Alcohol  by  the  Breath  and  Urine  of  the  State  of  Fulness 
of  the  Alimentary  Canal.  Wilhelm  Voltz,  ArdTjsT  Baudrexel, 
and  Walter  Dietrich  {PJluger's  Archiv,  1912,  145,  210— 228).— In 
dogs,  the  smallest  value  for  the  alcohol  in  the  urine  was  found  if  the 
drug  was  given  with  a  full  meal,  and  the  maximum  if  given  on  an 
empty  stomach  ;  the  latter  may  be  eight  times  greater  than  the  former. 
This  was  confirmed  by  experiments  on  men.  The  amount  of  alcohol 
exhaled  is  also  greater  when  it  is  given  on  an  empty  stomach. 

W.  D.  H. 

Creatine -destroying  Bacilli  in  the  Intestine.  F.  W.  Twoet 
and  Edward  Mellanby  {J.  Physiol.,  1912,  44,  43^49). — From 
human  faeces  a  bacillus  was  isolated  which  effectively  destroys  creatine. 
It  is  a  large  Gram-positive  bacillus  and  a  strict  anaerobe.  A  few 
varieties  of  the  colon  group  of  bacilli  destroy  creatine  less  effectively  ; 
so  also  does  the  tetanus  bacillus.  Bacilli  with  similar  action  were 
found  in  the  large  and  small  intestines  of  the  cat.  In  the  interpreta- 
tion of  creatine-feeding  experiments,  this  factor  will  have  to  be 
considered.  W.  D.  H. 

Estimation  of  Faecal  Bacteria.  H.  A.*Mattill  and  Philip  B. 
Hawk  [J.  exp.  Med.,  1911,  14,  433— 444).— The  method  involves 
three  serial  centrifugalisations  of  a  2  gram  sample  of  fresh  faeces 
suspended  in  0*2%  hydrochloric  acid.  The  bacterial  suspension  is 
concentrated,  extracted  with  alcohol,  and  nitrogen  determined  in  the 
residue.  On  a  simple,  easily  digested  diet,  53 '9%  of  the  total  faecal 
nitrogen  is  of  bacterial  origin  ;  this  is  higher  than  stated  by  others,  but 
is  probably  more  nearly  true,  because  no  extraction  with  ether  was 
employed.  The  average  daily  amount  of  dry  bacteria  is  8"27  grams. 
The  amount  of  bacterial  nitrogen  in  the  faeces  is  a  valuable  index  of 
intestinal  conditions.  W.  D.  H. 

Post- Anaesthetic  Glycosuria.  Philip  B.  Hawk  {Archives  Intern. 
Med.,  1911,  8,  39 — 57). — The  glycosuria  after  ether  anaesthesia  in  dogs 
lasts  from  nine  to  twenty-seven  hours.  If  the  dogs  are  fasting,  the 
glycosuria  is  slight  or  absent.  It  is  considered  to  be  due  to  the  ether 
stimulating  the  transformation  of  glycogen  into  dextrose ;  dyspnoea 
may  be  a  contributing  factor.  W.  D.  H. 

A  Case  of  Pentosuria  Presenting  Unusual  Features.  J.  H, 
Elliott  and  H.  S.  Raper  {J.  Biol.  Chem.,  1912,  11,  211— 216).— In  a 
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case  of  pentosuria  an  attempt  was  made  to  estimate  the  pentose  by 
Neuberg's  method.  Neuberg  obtained  twenty  grams  of  pentose  as 
diphenylhydrazone  from  twenty  litres  of  urine,  and  the  sugar  from  this 
was  inactive  arabinose.  In  the  present  case  no  insoluble  hydrazone 
was  obtained,  although  analysis  of  the  osazone  showed  a  pentose  to  be 
present,  which  is  possibly  i-ribose.  W.  D.  H. 

The  Effect  of  a  Diet  of  Polished  Rice  on  the  Nitrogen  and 
Phosphorus  of  the  Brain.  Casimir  Funk  (/.  Physiol,  1912,  44, 
50 — 53). — In  the  polyneuritis  of  birds  (a  condition  analogous  to 
Beri-beri)  produced  by  a  diet  of  polished  rice,  the  brain  shows  a 
sensible  loss  of  nitrogen  and  phosphorus,  suggesting  a  breakdown  of 
lipoids.  W.  D.  H. 

Pigment  Anomalies  in  Metabolism.  Osker  Adler  {Chern. 
Zentr.,  1912,  i,  839—840;  from  Zeitsch.  Krebsforschung,  11,  1^43).— 
As  it  is  known  that  in  cases  of  aicaptonuria,  a  colouring  of  the 
cartilage  takes  place  (ochronosis),  the  author,  with  a  view  to  investi- 
gating the  pigment,  has  submitted  homogentisic  acid  to  oxidation  by 
air  in  an  alkaline  alcoholic  solution.  In  this  way  a  black  pigment 
("alcaptone-black ")  was  obtained.  Similarly,  from  gentisic  acid  a 
black  pigment  was  prepared.  In  view  of  the  fact  that  black  pigments 
are  formed  in  carbolic  acid  bandages,  phenol  was  submitted  to  oxida- 
tion by  lead  peroxide  in  sulphuric  acid  solution,  and  a  dark  brown 
pigment  was  obtained.  The  author  followed  cases  of  melanosis  and 
melanuria,  and  found  the  following  reaction  characteristic  of  melanotic 
urine :  160  c.c.  of  urine,  after  acidification  with  lead  acetate,  are  fully 
precipitated  with  normal  lead  acetate.  After  separating  the  lead  from 
the  precipitate  in  the  usual  way,  a  liquid  is  obtained  of  which  2  c.c. 
with  1  drop  of  dilute  ferric  chloride,  3  c.c.  of  acetic  acid,  and  1 — 2  c.c. 
concentrated  sulphuric  acid  give  a  metallic  violet  colour,  showing  a 
sharp  band  in  the  spectrum  near  the  i)-line.  Tryptophan  and  indole 
give  similar  reactions,  but  the  positions  of  the  band  are  somewhat 
different. 

In  view  of  the  formation  of  pigments  in  malignant  tumours, 
pigments  were  prepared  by  the  oxidation  of  tyrosine,  tryptophan,  and 
a-  and  /3- phenylalanines  by  lead  oxide  in  sulphuric  acid.  The  tyrosine- 
black  thus  obtained  is  toxic,  and  is  excreted  in  the  urine  (experiments 
on  rats  and  mice).  Attention  is  drawn  to  the  pathological  significance 
of  this  fact.  S.  B.  S. 

The  Relative  Toxicity  of  Dog's  Normal  and  Hypertrophied 
Thyroids  to  Animals  Susceptible  to  Thyroid  Feeding.  O.  O. 
Stoland  {Amer.  J.  Physiol,  1912,  30,  37— 41).— Normal  dog's 
thyroid  is  more  toxic  to  susceptible  animals  than  the  hypertrophied 
thyroid  from  goitrous  dogs.  The  latter  contains  less  iodine,  and  less 
toxic  substance.  In  the  case  of  rats,  the  loss  of  weight  during  the 
first  few  days  of  thyroid  feeding  is  partly  due  to  handling  in  feeding 
and  weighing.  W.  D.  H. 

Effect  of  Intravenous  Injections  of  Thyroid  Pressure 
Liqxiid  in  Dogs  and  Cats.  G.  H.  Caldwkll  {Arner.  J.  Fhysiol., 
1912,  30,  42 — 45). — Dogs  and  cats  show  high  resistance  to  the  specific 
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thyroid  subbtauce.  The  fact  that  cats  show  as  great  resistance  as  dogs 
to  the  pressure  juice  of  dog's  thyroid  »ieeius  to  show  that  the  resistance 
of  the  latter  is  not  due  solely  to  the  tiource  of  the  material.  The  fatal 
results  in  rabbits  may  be  due  to  their  high  suceptibility  to  increase  of 
thyroid  substance  in  the  blood,  or  to  the  speci6c  effect  of  the  foreign 
proteins.  In  general,  the  three  animals  exhibit  the  same  relative 
resistance  to  the  thyroid  juice  introduced  intravenously  and  to  thyroid 
given  by  the  mouth.  W.  D.  H. 

The  EflOeots  of  Blood-transfusion  in  Parathyroid  Tetany. 
Clara  Jacobson  (Arner.  J.  Physiol.,  1912,  30,  47 — 55). — Intravenous 
injection  once  or  twice  daily  of  detibrinated  blood  of  normal  dogs  into 
parathroidectomised  dogs  prolongs  the  life  of  those  animals  on  the 
whole,  but  has  no  immtidiate  or  marked  action  on'  the  tetany  and 
depression  symptoms.  These  transfusions  have  no  obvious  injurious 
effects  on  normal  animals.  Accepting  the  internal  secretion  hy- 
pothesis, the  results  indicate  a  rapid  destruction  and  elimination,  or 
a  very  blight  concentration  of  the  parathyroid  secretion  in  tbe  body 
fluids.  W.  D.  H. 

Tae  Comparative  Toxicity  of  Diflferent  Animal  Tissues  to 
Animals  Susceptible  to  Thyroid  Feeding.  H.  E.  Fhenuh  (Amer. 
J.  Physiol.,  1912,  30,  56—62). — Thyroid  (fresh,  stale,  desiccated, 
commercial,  or  prepared  in  laboratory)  contains  a  substance  which 
is  decidedly  toxic  to  some  animals.  Brain,  liver,  spleen,  kidney, 
skeletal  muscle  give  no  such  effects  when  prepared  in  the  same  way, 
and  given  in  equal  or  even  larger  quantiiies.  The  nature  of  the 
substance  is  unknown,  but  it  is  evidently  not  due  to  autolysis  or 
decomposition,  or  are  the  effects  simply  due  to  excess  of  protein. 

W.  D.  H. 

Attempts  to  Produce  Experimental  Hyperthyroidism  in 
Mammals  and  Birds.  Anton  J.  Caklson,  J.  R.  Rooks,  and  J.  F. 
McKiE  (Amer.  J.  Physiol.,  1912,  30,  129— 159).— Animals  differ 
greatly  in  the  effect  which  thyroid  feeding  produces.  The  cause  of 
their  resistance  is  unknown ;  probably  the  specific  toxic  effects  are 
complicated  with  those  due  to  excess  of  protein  administered ;  the 
carnivora  are  more  resistant  than  herbivora.  The  poisonous  symptoms 
are  loss  of  weight,  gastro-enteritis,  and  diarrhoea,  and  a  fatal  result 
may  ensue  especially  in  ducks.  Nervousness,  tachycardia,  and 
exophthalmos  do  not  occur ;  in  other  words,  the  symptoms  are  not 
those  of  exophthalmic  goitre.  Of  all  animals  man  seems  to  be  the 
most  susceptible  to  thyroid  feeding  ;  monkeys  exhibit  great  aversion 
to  thyroid,  and  so  cannot  be  used  for  experiment.  W.  D.  H. 

Antagonism  between  Salts  and  Anaesthetics.  II.  De- 
crease by  Anaesthetics  in  the  Rate  of  Toxic  Action  of  Pure 
Isotonic  Salt  Solutions  on  Unfertilised  Star-ftah  and  Sea- 
urchin  Eggs.  Ralph  S.  Lillie  {Arner.  J.  Physiol.,  1912,  30,  1 — 17). 
— The  permeability-increasing  and  cytolytic  action  of  isotonic  solu- 
tions of  sodium  and  potassium  salts  on  the  eggs  is  retarded  by  various 
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anaesthetics.  The  period  during  which  the  eggs  remain  alive  in  such 
solutions  is  thus  prolonged.  This  protective  action  is  less  marked 
than  that  exercised  by  calcium  or  magnesium  salts.  The  view  that 
lipoids  enter  into  the  composition  of  the  plasma-membrane  is  thus 
confirmerl.  Calcium  chloride  is  less  antitoxic  against  potassium  than 
against  sodiiim  salts.  Potassium  cyanide  in  w/ 1000 -concent ration 
decreases  the  immediate  toxic  efPect  of  sodium  salts,  but  increases  that 
of  potassium  salts.  W.  D.  H. 

The  Neutralisation  by  means  of  Salts  of  Toxicity  Produced 
by  Acids.  Jacques  Loeb  and  Hardolph  Wasteneys  {Biochem.  Zeitsch., 
1912,  39,  167 — 173). — The  maximal  amounts  of  acid  which  do  not 
act  toxically  on  fish  (Fundulus)  in  varying  concentrations  of  the 
chlorides  of  calcium,  potassium,  and  sodium  were  determined.  The 
maximal  amount  of  hydrochloric  acid  could  be  tolerated  in  to/4-so1u- 
tions,  which  is  about  the  blood-concentration  of  marine  teleosteans. 
The  antagonistic  action  of  the  chlorides  of  calcium  and  sodium  to  the 
toxicity  of  acids  is  about  the  same,  as  might  be  expected  from  Pauli's 
researches  on  the  antai:onistic  action  of  acids  and  salts  on  proteins. 
Some  idea  as  to  the  action  of  salts  and  acids  on  the  whole  fish  may 
be  obtained  by  the  study  of  their  action  on  the  skin  and  gill>!.  Carbon 
dioxide  acts  toxically  like  other  acids,  and  the  toxic  action  can  also  be 
neutralised  by  salts.  S.  B.  S 

The  Antagonism  to  Sodium  Bromide  Poisoning.  Jacques 
Loeb  and  Hardolph  Wasteneys  {Biochem.  Zeitsch.,  1912,  39, 
185 — H'9). — These  experiments  were  carried  out  on  fish.  Concentra- 
tions of  the  bromide  of  even  m/'20()  cause  the  typical  symptoms  of 
bromine  poisoning.  The  solution  is  rendered  non-toxic  by  the  presence 
of  as  many  chlorine  ions  as  there  are  bromine  ions  present.  It 
makes  no  difference  whether  the  chlorides  of  sodium,  calcium,  or 
magnesium  are  used  for  the  purpose.  S.  B.  S. 

The  Influence  of  the  Anion  on  the  Toxicity  of  Sodium  and 
Calcium  Salts.  Jacques  Loeb  {Biochem.  Zeitsch.,  1912,  39, 
194 — 199). — The  toxicity  of  salts  (on  Fundnlus)  is  not  an  additive 
function  of  the  ions.  Sodium  chloride  is  not  so  toxic  as  the  chlorides 
of  calcium  or  magnesium.  On  the  other  hand,  calcium  and  magnesium 
are  less  toxic  than  sodium  in  the  case  of  the  bromides,  hydroxides, 
nitrates,  acetates,  and  sulphates.  An  explanation  of  these  facts  is 
given,  in  which  the  assumption  is  made  that  the  relative  toxicity  of 
the  ions  varies  with  the  concentrations.  S.  B.  S. 

The  Comparative  Toxicity  of  Concentrated  and  Diluted 
Arsenobenzene  Solutions  in  Intravenous  Injections.  Charlks 
Fleig  (/'roc.  Z  Akad.  Wetmsch.  Amsterdnm,  1912,  14,  893— 902).— The 
immediate  toxic  efFects  of  intravenous  irjections  of  salvarsan  606  (di- 
aminodihydroxyarpennbenzene  hydrochloride)  in  acid  solution  decrease 
inversely  with  the  dilution.  These  poisonous  efFects  are  ascribed,  not 
to  the  hydrochloric  acid  in  the  compound,  but  to  a  reaction  of  the 
phenol  (OH)  group  with  the  albuminous  matter  of  the  blood,  giving 
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rise  to  the  formation  of  a  precipitate  which  causes  a  mechanical 
blocking  of  the  vessels.  "With  dilute  solutions  this  precipitate  is 
produced  in  a  finer  state  of  division  than  with  the  more  concentrated 
solutions,  and  the  former  do  not,  therefore,  give  rise  to  such  severe 
symptoms. 

Dilute  acid  solutions  (06  gram  in  400  c.c.)  in  artificial  serum  are, 
therefore,  recommended  for  therapeutic  use.  W.  J.  Y. 

Pregnancy  Toxaemia.  Karl  Grube  and  Karl  Reifferscheid 
(Med.  Klinik,  1912,  No.  14.  Keprint  7  pp.). — The  alcoholic  extract 
of  the  blood  of  pregnant  rabbits  has  no  action  on  other  rabbits. 
The  ethereal  extract,  however,  is  usually  toxic,  producing  paralysis, 
convulsions,  depression  of  blood-pressure,  and  death.  The  boiled 
extract  has  the  same  effect.  The  ethereal  extract  of  non-pregnant 
rabbits  is  innocuous.  The  toxic  extract  is  not  poisonous  to  pregnant 
rabbits  immediately  before  full  term.  W.  D.  H. 

The  Behaviour  of  Yeast-Qum  in  the  Animal  Organism. 
Friedrich  Simon  {Zeitsch.  physiol.  Chem.,  1912,  77,  218—228).— 
Yeaht-gum  administered  to  dogs  and  rabbits  is  in  great  measure 
absorbed  in  the  intestinal  tract,  and  in  the  rabbit  it  leads  to  an 
increase  in  the  hepatic  glycogen.  W.  D.  H. 

Substances  which  Constrict  and  Dilate  the  Blood  Vessels  of 
the  Surviving  Frog.  Remarks  on  S.  Samuelson's  Paper. 
Leo  Popielski  {Arch.  exp.  Path.  Fharm.,  1912,  67,  408). — The  author 
points  out  that  workers  in  his  laboratory  were  the  first  to  state  that 
pure  choline  produces  a  rise  of  blood-pressure,  and  that  many  organs 
(pancreas,  thymus,  brain,  etc.)  yield  a  pressor  substance  which  is  not 
adrenaline,  to  which  the  name  vasohypertenain  is  given.       W.  D.  H. 

The  Fate  of  Xanthine  and  Caffeine  in  the  Human  Body. 
Walter  Levinthal  (.^eitecA. /?/<2/sio/.  Chem.,  1912,  77,  259— 279).— The 
experiments  recorded  were  mostly  made  on  the  author's  own  person. 
With  xanthine  it  is  shown  that  in  the  metabolic  processes  of  the  body, 
it  is  probably  excreted  quantitatively  without  breaking  the  purine 
ring ;  the  main  amount  is  oxidised  to  uric  acid,  and  the  remainder 
is  excreted  unchanged.  Most  was  recovered  if  the  xanthine  was 
administered  intravenously. 

The  experiments  with  caffeine  were  not  so  numerous  or  so  conclusive ; 
the  small  increase  in  purine  nitrogen  excreted  may  have  been  chiefly 
due  to  the  diuretic  action  of  the  drug. 

Experiments  confirming  the  foregoing  were  also  made  on  a  gouty 
patient ;  in  both  health  and  gout,  the  increase  in  purine  excretion 
after  the  administration  of  thymus  was  small.  W.  D.  H. 

The  Influence  of  Radium  on  the  Body  Temperature  of  Man. 
Haks  Darms  {Chem.  Zentr.,  1912,  i,  739  ;  from  Zeitsch.  exp.  Path. 
Therapie,  1911,  10,  168 — 177). — After  inhalation  of  the  emanation, 
there  is  a  rise  of  temperature  within  the  first  half  hour,  followed  by  a 
constant  fall.  After  drinking  the  emanation,  there  is  within  the  first 
five  minutes  a  fall,  and  afterwards  a  rise  of  temperature.        S.  B.  S. 
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The  Behaviour  of  the  Glucosides,  Especially  Arbutin,  in  the 
Organism.  Robert  Bass  {Chem.  Zentr.,  1912,  i,  741 — 742;  from 
Zeitsch.  exp.  Path.  Therapie,  1911,  10,  120 — 131). — The  investigations 
were  undertaken  with  the  object  of  throwing  light  on  the  genetic 
relationship  between  the  conjugated  glycuronates,  which  are  formed 
in  the  body,  and  the  glucosides ;  and  the  capacity  for  causing  scission 
of  the  glucosides  by  the  body  and  by  the  individual  organs  was 
investigated.  The  behaviour  of  arbutin  (glucoside  of  quinol)  after 
ingestion  by  the  human  subject  and  by  rabbits,  and  the  behaviour  of 
salicin  (glucoside  of  salicyl  alcohol)  and  arbutin,  after  one  to  three 
days'  digestion  with  extracts  of  different  organs  (liver,  pancreas, 
kidneys,  serum,  mucous  membrane  of  small  intestine,  salivary  glands, 
spleen)  of  man  and  various  animals,  were  investigated.  It  was  found 
that  after  oral  ingestion,  even  of  large  doses  (1*5  to  2*5  grams  per 
kilo.)  of  arbutin  by  rabbits,  the  unchanged  glucoside  was  never  found 
in  the  urine,  but  only  quinol.  On  subcutaneous  injections,  however, 
even  after  doses  of  0*4  gram  per  kilo.,  the  unchanged  glucoside  was 
found  in  the  urine.  Dogs  can  tolerate  only  about  half  the  dose  when 
subcutaneously  administered.  When  the  doses  of  arbutin  given  orally 
are  smaller  than  the  above  mentioned,  all  the  quinol  is  found  in  the 
urine  in  the  form  of  the  conjugated  sulphuric  or  glycuronic  acids. 
Quinol  given  in  such  doses,  therefore,  can  hardly  exert  an  antiseptic 
action  in  the  organism.  It  appears  that,  as  a  general  rule,  the  quinol 
enters  into  the  conjugated  form  more  rapidly  than  the  hydrolysis  of 
the  arbutin  takes  place,  and  for  this  reason,  arbutin  does  not  easily 
act  toxically.  After  administration  of  arbutin  there  is  no  more 
quinol  glycuronate  in  the  urine  than  after  administration  of  quinol. 
These  results  are  opposed  to  the  conception  that  glucosides  are 
precursors  of  the  glycuronates. 

It  was  found  that  the  liver  and  kidneys  of  rabbit,  cat,  and  pig,  but 
not  that  of  the  dog,  can  hydrolyse  arbutin  and  salicin.  Certain 
glycuronates  can  also  be  hydrolysed  by  various  organs.  This  capacity 
is  specific  for  certain  organs,  and  it  seems  possible  that  in  addition  to 
the  formation  of  glycuronates  in  the  organism,  a  destruction  also 
takes  place  simultaneously  in  certain  animals. 

The  arbutin  was  estimated  in  the  urine  by  precipitation  as  lead  salt, 
hydrolysis  of  the  precipitated  fraction  (after  separating  lead,  etc.)  by 
sulphuric  acid,  and  estimation  of  the  dextrose  thus  formed  by  a 
fermentation  method.  The  principal  of  the  method  used  for  the  estima- 
tion of  quinol  is  that  of  the  reduction  of  ammoniacal  silver  nitrate, 
the  details  of  which  are  given  by  the  author  in  full.  The  hydrolysis 
of  salicin  was  followed  colorimetrically  by  means  of  ferric  chloride, 
whilst  the  scission  of  glycuronates  was  estimated  polarimetrically. 

S.  B.  S. 

Creatine.  Torsten  Thunberg  {Zentr.  Physiol.  ,1911,  25,  9 1 5 — 9 16). 
— Creatine  increases  the  gaseous  exchanges  of  surviving  frog's 
muscle.  The  experiments  were  carried  out  with  the  use  of  the  micro- 
spirometer,  and  the  increase  was  progressive  as  the  concentration  of 
the  creatine  was  increased  from  10  to  100  millimols.  per  litre. 

S.  B.  S. 
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Pharmacological  Action  of  Certain  2:5-Pyrine8.  Karl 
Egbert  {C.hem.  Zentr.,  1912,  i,  508 — 509;  from  Zeitsch.  exp.  Path. 
Therapie,  1911,  9,  614 — 638^. — Thiopyrine  has  aptronger  action  on  the 
nervous  system,  and  increases  the  reflex  excitability  in  smaller  doses 
than  antipjrine.  In  lar^e  doses  it  kills  by  paralysing  the  central 
nervous  system.  The  minimal  toxic  dose  for  the  hedgehog  is  0'340 
gram.  Six  grams  given  with  the  food  over  ten  days  were  without 
harmful  effect  on  a  cock,  and  rabbits  could  tolerate  large  doses 
without  injury  either  to  the  mucous  membrane  or  kidneys.  With  the 
quantities  employed,  no  effect  was  observed  on  an  isolated  frog's 
heart ;  0  04  gram  caused  convulsions  in  a  frog.  Von  Noorden's 
clinical  investigations  showed  that  it  had  antirheumatic,  antineuralgic, 
and  antipyretic  properties,  but  it  was  not  so  well  tolerated  by  the 
stomach  as  antipyrine.  Sclenopyrine  acts  similarly  to  the  thio- 
compound,  but  not  so  strongly.  The  hydrochloride  of  iminopyrine 
was  non-toxic  in  doses  of  50  mg.  to  the  cat's  heart,  and  1  to  2  grams 
per  oe  were  tolerated  by  dogs.  0*5  Gram  subcutaneously  administered 
was  also  without  action.  Two  grams  killed  a  dcg  of  4  kilos,  in 
four  days.  It  is  without  action  on  the  blood.  Auilopyrine  hydro- 
chloride killed  frogs  in  doses  of  5  mg.  and  rabbits  in  doses  of  50  mg. 
with  excitation  of  nervous  system,  followed  by  paralysis. 

The  hydrochloride  of  5-phenylhydrazino-2-methylpyrine  acts  in 
concentrations  of  1  :  200  to  1  :  3000  on  cats  and  fowls'  blood  with  the 
formation  of  met-  and  cat-hsemoglobin  ;  the  latter  substance  is  not 
formed  from  the  blood  of  rabbits  or  guinea-pigs.  It  paralyses  the 
central  nervous  system,  and  lethal  doses  are  insuflScient  to  cause 
blood-changes.  The  methiodide  of  phenylhydrazinomethylpyrine  has 
no  action  on  the  blood  or  central  nervous  system  ;  it  has,  however, 
a  curare-like  action  on  the  peripheral   motor-nerve  endings. 

S.  B.  S. 

The  Influence  of  Cocaine  on  Metabolism,  with  Especial 
Reference  to  the  Elimination  of  Lactic  Acid.  Frank 
P.  TJnderhill  and  Clarence  L.  Black  (/.  Biol.  Chem.,  1912,  11, 
235 — 252). — Cocaine  introduced  subcutaneously  in  dogs  causes  a 
temporary  rise  of  body  temperature.  Daily  doses  of  10  mg.  per  kilo, 
of  body-weight  cause  no  effect  on  the  metabolism  of  nitrogen  or  fat. 
Doses  of  15  mg.  slightly  impair  fat  utilisation  and  cause  loss  of  body- 
weight.  Doses  of  20  mg.  distinctly  lower  both  fat  and  nitrogen 
utilisation.  Lactic  acid  excretion  is  markedly  increased  in  well-fed 
dogs  and  rabbits,  but  in  inanition  it  is  diminished.  The  increase  may 
be  associated  with  increased  muscular  activity.  The  ammonia  output 
bears  no  relation  to  lactic  acid  elimination.  Lactic  acid  and  carbo- 
hydrate metabolism  are  presumably  intimately  associated,  but  there 
are  indications  that  lactic  acid  may  at  times  arise  from  more  than  one 
antecedent.  W.  D.  H. 
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Accumulation  of  Nitrogen  by  Azotobacter  chroocoocum. 
Georg  Rosing  {Centr.  Bakt.  Par.,  1912,  ii,  33,  618— 623).— A  summary 
of  the  results  obtained  at  Bonn-Poppelsdorf  (Remy,  Abstr.,  1909,  ii, 
340;  Remy  and  Rosing,  Centr.  Bakt.  Par.,  1911,  ii,  29,  36;  Abstr., 
1911,  ii,  758),  and  a  reply  to  K;iserer  {Centr.  Bakt.  Par.,  1911,  ii,  31, 
577).  N.  H.  J.  M. 

Potaseiuro  Requirements  of  Azotobacter.  J.  Vogel  {Centr. 
Bakt.  Par.,  1912,  ii,  32,  411--421.  Compare  Abstr.,  1910,  ii,  987).— 
The  author's  earlier  experiments  were  repeated,  and  also  those  of 
Kizemieniewska,  and  the  results  lead  to  the  conclusion  that 
Azotobacter  is  able  to  grow  and  to  fix  nitrogen,  if  only  to  a  slight 
extent,  in  the  presence  of  only  minute  traces  of  potassium  salts. 
Larger  quantities  of  potassium  induce  a  more  economical  consumption 
of  the  carbohydrate  supplied  (dextrose)  and  a  more  energetic  assimila- 
tion of  nitrogen.  H.  B.  H. 

The  Fixation  and  Release  of  Nitrogen.  Leonhard  Felsingkr 
{Zeitach.  lawiw.  Versuchs-w.sen.  Osterr.,  1910—1911,  14,  1039—1103). 
— A  comprehensive  research  into  the  conditions  governing  nitrification 
and  denitrification  ;  experiments  were  carried  out  under  aerobic  and 
anaerobic  conditions  in  different  culture  solutions  impregnated  with 
various  types  of  soils,  and  the  result  of  the  addition  of  nitrates, 
nitrites,  ammonium  salts,  dexti  ose,  and  organic  fertilisers  such  as  bone 
meal,  dried  blood,  ground  hoofs,  and  farmyard  manure  studied. 

The  relation  between  the  carbon  dioxide  formed  and  the  nitrifying 
changes  was  also  observed  ;  the  nitrogen  evolved  during  denitrification 
was  collected,  and  the  ratio  of  nitrate  to  nitrite  present  followed  by 
estimations  of  these  constituents  during  the  process.       F.  M.  G.  M. 

The  Retention  of  Ammoniacal  Nitrogen  on  Limed  and 
Unlimed  Soils.  Otto  Lemmermann,  >  E.  Blanck,  B.  Heinitz,  and 
L  VON  Wlodek  {Landw.  Jahrh.,  1911,  41,  163— 216).— The  esu  Its  of 
work  extending  over  several  years  on  the  influence  of  different 
salts  of  lime  on  the  nitrification  of  numerous  ammonium  salts  under 
varyii/g  conditions  of  temperature,  moisture,  and  in  the  presence  or 
absence  of  other  fertilisers.  The  analytical  results  are  tabulated, 
and  the  general  conclusion  drawn  that  nitrification  is  more  rapid 
in  soils  containing  lime  than  in  those  in  which  this  constituent  is 
deficient.  F.  M.  G.  M. 

Toxic  Bflfects  of  "  Alkali  Salts  "  in  Soils  on  Soil  Bacteria. 
II.  Nitrification.  Charles  B.  Ltpman  {Centr.  Bnkt.  Par.,  1912, 
ii,  33,  305 — 313). — An  account  of  "experiments  conducted  on  similar 
lines  to  those  [previously  reviewed  (this  vol.,  ii,   76).     A  number  of 
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cultures  were  made  with  100  grams  of  fine  sand  and  2  grams  of  fine 
blood  meal,  and  to  these  were  added  various  weights  of  sodium  sulphate, 
chloride,  and  carbonate.  Water  was  added  in  order  to  bring  up  the 
moisture  to  18%,  and  after  incubation  at  28°  for  three  weeks,  the 
amount  of  nitrates  formed  in  each  culture  was  estimated. 

The  results  indicate  that  the  nitrification  of  organic  matter  in  soils 
is  inhibited  by  the  presence  of  certain  amounts  of  each  of  the  alkali 
salts  tested.  Of  these,  sodium  carbonate  appears  to  be  the  most 
toxic,  sodium  sulphate  least  toxic,  whilst  sodium  chloride  occupies  an 
intermediate  position.  The  amounts  of  these  salts  suflicient  to  inhibit 
the  formation  of  nitrates  are  :  sulphate  0-35%,  chloride  0-1%,  and 
carbonate  0  025%  of  the  weight  of  dry  toil.  Hence  nitrifying 
bacteria,  on  the  whole,  are  most  sensitive  to  carbonate,  which,  as  was 
shown  in  the  earlier  paper,  exerts  the  greatest  stimulative  action  on 
ammonia-producing  bacteria.  This  behaviour  of  nitrifying  bacteria 
agrees  closely  with  that  of  higher  plants,  and  disproves  the  assumption 
previously  made,  that  the  stimulative  action  of  sodium  carbonate  on 
ammonifying  bacteria  would  account  for  the  large  quantities  of 
nitrates  often  found  in  "  black  alkali  "  soils.  H.  B.  H. 

The  Bacterial  Production  of  Acetylmethylcarbinol  and 
)3y-Butylene  Glycol  from  Various  Substances.  II.  Arthue 
Harden  and  (Mrs.)  Dorothy  Norris  {Proc.  Roy.  Soc,  1912,  B,  85, 
73 — 78). — The  Isevorotatory,  volatile,  reducing  substance  obtained  by 
P^r6  {Ann.  Inst.  Past.,  1896, 10,  417),  from  the  products  of  the  aerobic 
action  of  B.  suhtilis  and  B.  niesentericus  vulyatus  on  mannitol,  and  of 
Tyrothrix  tenuis  on  dextrose  and  glycerol  has  been  identified  as  acetyl- 
methylcarbinol. It  is  readily  volatile  in  steam,  gives  the  Voges  and 
Proskauer  reaction,  and  forms  the  phenylosazone  of  diacetyl.  The 
anaerobic  fermentation  of  glycerol  by  B.  lactis  aerogenes  does  not  give 
lise  to  any  reducing  substance.  A  quantitative  study  of  the  last 
action  was  made,  and  the  products  found  to  be  ethyl  alcohol,  formic, 
acetic,  lactic  and  succinic  acids,  carbon  dioxide,  hydrogen,  and 
/8y-butylene  glycol.  W.  J.  Y. 

Mobilisation  of  Phosphoric  Acid  of  Soils  under  the  Influence 
of  Bacteria.  II.  S.  A.  Sewerin  (Centr.  Bakt.  Par.,  1912, 32,  498—520. 
Compare  Abstr.,  1911,  ii,  61). — When  soils  sterilised  at  high  tempera- 
tures are  inoculated  with  bacteria  contained  in  an  extract  of  normal 
soil,  there  ensues  a  reduction  in  the  amount  of  soluble  phosphorus 
compounds  in  the  soil.  Pure  cultures  of  diiferent  bacteria  were  used 
for  re-infection  of  the  treated  soils,  and  showed  specific  differences. 
Whilst  Bacillus  pyocyaneus  and  B.  radicicola  increased,  Bacterium-a 
reduced  the  amount  of  easily  soluble  phosphorus  compounds. 

There  does  not  appear  to  be  any  definite  relation  between  carbon 
dioxide  production,  capacity  of  growth  of  the  organism,  and  the 
production  of  soluble  phosphorus  compounds.  The  final  anjount  is 
determined  by  the  interaction  of  these  factors  and  others  which  are 
bound  up  with  the  specific  physiological  properties  of  the  bacteria. 

H.  B.  H. 
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The  Formation  of  Hydrogen  Sulphide  from  Cystine  and 
Other  Sulphur  Compounds  by  means  of  Bacteria.  Takaoki 
Sasaki  and  Ichiro  Otsuka  (Biochem.  Zeiisch.,  1912,  39,  208 — 215). — 
Most  of  the  bacteria  investigated  were  capable  of  forming  hydrogen 
sulphide  from  cystine.  Exceptions  were  the  fluorescing  bacteria, 
B.  pyocyaneus,  and  various  staphylococci.  Mercaptan  was  not  detected. 
The  staphylococci  behave  differently  towards  sulphur  and  cystine. 
From  the  former  they  can  form  hydrogen  sulphide.  The  proteins  of 
the  bacteria  have  no  part  in  the  hydrogen  sulphide  formation. 
Neither  from  taurine  nor  sulphates  can  bacteria  form  hydiogen 
sulphide.  S.  B.  S. 

Biochemistry  of  Micro-organisms.  V.  Fermentation  and 
Production  of  Formic  Acid  by  Yeasts.  Hartwig  Franzen  and 
0.  Steppuhn  {Zeilsch.  physiol.  Chem.,  1912,  77,  129 — 182.  Compare 
Abstr.,  1911,  ii,  60). — Experiments  made  with  a  number  of  pure 
yeasts,  grown  in  wort  or  yeast  water  solutions  to  which  sodium 
formate  was  added,  prove  conclusively  that  formic  acid  is  both 
produced  and  fermented  by  the  living  yeast.  Zymase  behaved 
similarly  to  the  living  yeast,  and  it  is  considered  that  the  production 
and  fermentation  of  formic  acid  is  due  to  enzyme  action  and  that  it  is 
closely  related  to  the  actual  decomposition  of  sugar  into  alcohol  and 
carbon  dioxide.  Other  possible  methods  of  the  formation  of  formic 
acid  are  considered,  such  as  its  production  by  the  decomposition  of 
amino-acids  or  by  oxidation  of  dextrose,  but  it  is  shown  that  these 
are  not  applicable.  Accordingly,  formic  acid  is  proved  to  be  an  inter- 
mediate product  of  alcoholic  fermentation.  E.  F.  A. 

The  Formation  of  Volatile  Acids  by  Yeasts  after  Fer- 
mentation under  Aerobic  Conditions.  A.  Osterwalder  (Centr. 
Bakt.  Par.,  1912,  ii,  32,  481— 498).— When  fermentation  under 
aerobic  conditions  has  taken  place,  there  occurs  sedimentation  of  the 
yeast  cells,  and  at  a  later  date,  a  new  growth  of  organisms  in  the  form 
of  flocculent  or  even  layers  of  yeast  above  the  sediment.  Under 
similar  conditions  the  amount  of  volatile  acids  rises,  within  a  period  of 
four  to  five  months,  to  about  1'8%  (calculated  as  acetic  acid). 

These  volatile  acids  do  not  appear  to  be  due  to  simple  oxidation  of 
the  alcohol  present,  or  to  the  degradation  of  non-volatile  acids.  It  is 
suggested  that  they  are  formed  as  products  of  metabolism  during  the 
secondary  fermentatioij,  possibly  by  means  of  oxydases.  The  amount 
of  acid  formed  is  more  or  less  dependent  on  the  variety  of  yeast. 

H.  B,  H. 

Fermentation  Experiments  with  Different  Varieties  of 
Yeast  on  Different  Sugars.  Paul  Lindner  (Chem.  Zentr.,  1912, 
1,  510—511;  from  Woch.  Brauerei,  1911,  28,  612— 613).— The 
following  carbohydrates  were  investigated  :  dextrose,  mannose, 
galacto.se,  Isevulose,  trehalose,  sucrose,  maltose,  lactose,  melibiose, 
raffinose,  a-methylglucoside,  xylose,  and  rhamnose.  The  same  varieties 
of  yeasts  were  employed  as  in  the  investigations  of  the  author  with 
Mohr.     The  simple  sugars  and  trehalose,  sucrose,  and  maltose  under- 
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went  fermentation,  but  not  lactose.  A  doubtful  fermentation  was 
observed  in  certain  cases  with  xylose  and  rbamnope.  Melihiose  is  not 
fermented  by  top-yraft.  The  greatest  differences  were  shown  in  the 
action  of  the  yeast  towards  a-methylglucoside,  which  appears,  therefore, 
to  be  the  substarce  best  adapted  for  the  differentiation  of  different 
varieties.  S.  B.  S. 

The  Assimilability  of  Diflferent  Carbohydrates  by  Varieties 
of  Yeast,  etc.  Paul  Lindner  {Chfm.  Zentr.,  1912,  i,  510;  from 
Wocf>.  Brauerei,  1911,  28,  561 — 563). — The  author  gives  a  tabular 
summary  of  the  results  of  a  previous  work  (carried  out  with  Saito)  in 
addition  to  investigations  with  melibiose  and  galactose,  which  are 
assimilat'ed  without  undergoing  fermentation.  S.  B.  S. 

Antiseptic  Properties  of  Creosote.  K.  W.  Charitschkoff 
(J.  R^isf.  Phys.  Chem.  Soc.,  1912,  44,  345— 348).— Varying  views 
are  held  concerning  the  particular  constituents  of  creosote  which 
produce  its  antiseptic  acticm.  The  author  has  made  a  number  of 
exj  eriments  with  creosote,  before  or  after  subjection  to  treatment  in 
various  ways  to  remove  the  phenols,  nitrogenous  compounds,  etc. 
The  creosote  was  mixed  in  definite  proportions  with  a  gelatin  medium, 
which  was  kept  shaken  until  it  solidified,  so  that  the  emulsified  drops 
of  creosote  were  distribiited  through  the  solid  medium.  The  organisms 
examined  were  Meruliva  lacrimans,  Penicillium  glavcum,  and  a  mould 
isolated  in  pure  culture  fr<  m  putrefit  d  strawberries. 

Tt.e  results  show  that,  although  the  phenols  and  nitrogenous 
compounds  by  thimselves  exhibit  considerable  antiseptic  properties, 
their  prei^ence  in  creosote  only  slightly  increases  the  antiseptic  power 
of  the  latter.  Creosote  freed  from  phenols  and  certain  other  consti- 
tuents by  treatment  with  sulphuric  acid  still  exerts  a  decided 
antiseptic  action.  T.  H.  P. 

Chemical  Menns  of  Protecting  Plants  from  Frost.  N.  A. 
Maximoff  (J5er.  devt.  hot.  Ges,,  19  i  2,  30,  52  -65). — The  introduction 
of  neutral  organic  compounds,  such  as  carbohydrates,  alcohols,  and 
acetone,  into  the  plant  cells  can  considerably  increase  the  power  of 
plants  to  resist  the  action  of  cold.  The  protective  action  is  not  directly 
connected  with  osmotic  pressure  and  the  lowering  of  the  freezing 
point.  The  action  varies  with  different  substances,  the  sugars  being 
the  most  effective,  then  glycerol,  the  monohydric  alcohols,  and  acetone. 
Mannitol  has  a  very  slight  protective  action. 

With  the  removal  of  the  substance  artificially  introdncfd,  the  power 
of  the  plant  in  resisting  cold  returns  to  its  original  condition.  Plants 
which  are  naturally  able  to  resist  the  action  of  cold  may  be  weakened 
in  this  respect  by  prolonged  contact  with  water.  N.  H.  J.  M. 

Action  of  Marganese  on  the  Growth  of  Plants.  Theodor 
Pkeiffer  and  E.  Blanck  {Landw.  Versvchs-Siat,  1912,  77,  33—66). — 
Exj^erituents  in  pots  ard  on  small  plots  (9  square  metres)  are 
described.  The  conclubion  is  drawn  that  under  some  conditions 
manganese  salts  may  have  a  favourable  effect  on  plant  development ; 
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it  is,  however,  doubted  whether  the  action  of  manganese  is  of  practical 
importance,  and  more  evidence  is  required  before  its  employment  can 
be  recommended.  N.  H.  J.  M. 

The  Action  of  some  Carbon  Derivatives  on  the  Develop- 
ment of  Penicillium  glaucum  and  their  Retarding  Action 
in  connexion  with  Solubility  in  "Water  and  in  Oil.  Jacob 
B5ESEKEN  and  H.  Waterman  {Proc.  K.  Akad.  Wcteiisch.  Amsterdam, 
1912,  14,  928 — 935). — The  influence  on  Penicillium  glaucum  was 
investigated  of  a  number  of  carbon  coiupounds  of  various  types,  these 
compounds  serving  as  sole  source  of  organic  nutriment.  Growth  took 
place  readily  on  compounds  soluble  in  water  but  only  sparingly  soluble 
in  oil,  whilst  compounds  more  readily  soluble  in  oil  than  in  water 
(w-butyric  acid)  only  permitted  growth  in  low  concentrations,  higher 
concentrations  producing  either  a  partial  or  complete  inhibition. 
With  compounds  sparingly  soluble  in  water,  no  interference  was 
observed,  although  their  solubility  in  oil  was  considerable  (decoic  acid). 

Only  a  feeble  growth  or  none  at  all  took  place  on  compounds,  such 
as  the  higher  fatty  acids,  which  are  nearly  insoluble  in  water,  or  on 
compounds,  such  as  formaldehyde,  fairly  soluble  both  in  water  and  oil, 
and  also  on  simple  highly  oxidised  compounds  like  carbon  dioxide, 
urea,  and  formic  acid. 

These  phenomena  are  explained  by  supposing  that  the  organism  is 
protected  by  a  layer  of  water,  which  the  substances  must  traverse 
before  entering  the  protoplasm.  Substances  insoluble  in  water  will, 
therefore,  have  neither  a  nutrient  nor  a  toxic  action.  Substances  only 
sparingly  soluble  in  water  can  only  enter  slowly  and  in  insufficient 
quantity  to  produce  retardation.  On  the  other  hand,  compounds 
soluble  both  in  oil  and  water  can  only  act  as  a  nutrient  in  low 
concentrations,  and  in  higher  concentrations  will  dissolve  in  the 
lipoids  of  the  cell  in  sufficient  quantity  to  produce  inhibition. 

An  antiseptic,  therefore,  should  be  very  soluble  in  oil,  and  also 
sufficiently  so  in  water  to  penetrate  readily  into  the  cell. 

W.  J.  Y. 

The  Interdependence  of  Protein  Degradation  in  Plants, 
and  their  Respiratory  Processes.  I.  The  Action  of  the 
Oxygen  of  the  Air  on  the  Work  of  the  Pioteociastic  Ferment 
in  Killed  Plants.  Wladimir  Palladin  and  G.  Kraale  [Biochem. 
ZeiUch.,  1912,  39,  290— 3Ul).— The  autolysis  of  the  proteins  of  killed 
plants  which  are  rich  in  respiratory  chromogens  is  strongly  inhibited  by 
the  atmospheric  oxygen.  The  looser  the  tissue  the  more  strongly  marked 
is  this  inhibition;  thus,  in  the  compact  tissue  of  mushroom  tops,  the  pro- 
tein degradation  was  increased  15%  in  the  absence  of  oxygen,  whereas 
in  the  looser  tissue  of  the  stems  it  was  increased  34%,  and  in  the  very 
loose  tissue  of  the  etiolated  beau  leaves  it  was  increased  122%,  The 
authors  remark  that  in  the  study  of  the  organs  of  killed  plants  or 
animals  it  is  not  sufficient  to  merely  ascertain  the  optimal  conditions 
(temperature  reaction  of  the  medium,  etc.)  for  any  given  ferment;  the 
action  of  other  ferments  present  must  also  be  taken  into  account,  as 
these  may  produce  products  which  are  injurious  to  the  ferment  under 
consideration.  S.  B.  S. 
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Limits  of  Germination  of  Seeds  Submitted  to  the  Action 
of  Different  Solutions.  Pierre  I. ks agv,  (Oompt.  rend.,  1912,  154, 
S26 — 829).— Seeds  of  cress  were  steeped  in  solutions  of  alcohol  of 
different  concentrations  for  different  periods,  and  then  placed  in  water. 
After  treatment  with  abt;olute  or  very  dilute  alcohol,  the  seeds 
retained  their  ability  to  germinate,  whilst  moderately  dilute  alcohol 
inhibited  subsequent  germination.  The  results  were  plotted  in  the 
form  of  curves,  from  which  it  was  found  that  the  time  limit  beyond 
which  steeping  in  alcohol  of  any  dilution  will  prevent  germination  is 
fifty  days.  The  limit  below  which  germination  will  invariably  take 
place,  whatever  the  concentration,  is  three  hours.  Similar  curves 
were  given  by  radish  seeds  steeped  in  solutions  of  sodium  chloride. 

W.  0.  w. 

Presence  of  Arsenic  in  Some  Vegetable  Foods.  F.  Jadin  and 
A.  AsTRUC  {Compt.  rend.,  1912,  154,  893 — 8ii6).— The  organic  matter 
in  thirty-six  diffeient  foods  was  de>troyed  by  Bertrand's  method  (Abstr., 
1903,  ii,  91,  310),  and  the  arsenic  estimated  by  Gautier's  modification 
of  Marsh's  method.  The  following  numbers  give  the  weight  of  arsenic 
in  mg.  in  100  grams  of  material.  Mushrooms  0'006,  dry  peas  and 
beans  0007— 0-025,  fresh  vegetables 0003— 0023,  nuts  0011— 0-025, 
fruit  0  005 — 0-012.  The  highest  proportion  of  arsenic  was  found  in 
red  haricots,  0025,  almonds  0  025,  lettuce  0023,  celery  0020. 

W.  0.  W. 

Studies  on  Malic  Acid.  I.  Transformation  of  Malic  Acid  into 
Sugar  by  the  Tissues  of  the  Maple  (Acer  saccharinum).  VV.  K. 
Block  (J.  Amer.  Chein.  Soc,  1912,  34,  534 — 53'J). — It  is  well  known 
that  during  the  ripening  of  fruits  which  contain  malic  acid,  the  acid 
disappears  and  the  amount  of  sugar  increases.  The  present  investiga- 
tion was  undertaken  in  order  to  ascertain  whether  a  similar  change 
takes  place  in  the  sugar  maple. 

It  has  been  found  that  when  the  tissue  of  maple  shoots  or  buds  is 
mixed  with  solutions  of  malic  acid  or  malates  and  exposed  to  sunlight, 
a  transformation  of  malic  acid  into  sugar  takes  place,  as  is  indicated 
by  an  increase  of  the  reducing  power  and  a  decrease  of  the  acidity  of 
the  solutions.  A  similar  change  takes  place  to  a  smaller  extent  in  the 
dark  at  38°.  The  agent  to  which  the  change  is  due  is  somewhat 
soluble  in  water,  is  destroyed  by  boiling,  and  is  therefore  probably  an 
enzyme.  E.  G. 

The  Occurrence  of  Betaines  in  the  Vegetable  Kingdom. 
KiYOHiSA  YosHiMURA  and  Georg  Trier  {Zeitsch.  pkysiol.  Chem.,  1912, 
77,  290 — 302). — The  occurrence  of  betaines  (stachydrine,  betonicine, 
trigonelline)  is  sporadic  and  does  not  follow  the  natural  orders.  A 
number  of  examples  are  given  of  plants  in  various  orders,  some 
of  r'hich  do,  others  of  which  do  not,  yield  betaine.  Choline  was 
present  in  most.  W.  D.  H. 

The  Laevorotatory  Carbohydrate  from  the  Rhizome  of 
Asclepias  vincetoxicum.  Georges  Masson  {Chem.  Zentr.,  1912,  i, 
356—357 ;  from  Bull.  Sci.  Pharmacol.^  18,  282— 283).— The  rotatory 
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power  of  vincetoxin  (asclepic  acid)  is  due  to  the  presence  of  a  carbo- 
hydrate, which  after  purification  with  animal  charcoal  forms  a  white, 
hygroscopic  substance  with  [ajo  -  15  64°.  It  reduces  Fehling's  solu- 
tion after  hydrolysis.  S.  B.  S. 

Pectins  of  Aucuba  and  Sweet  Orange.  Victor  Harlay 
{J.  Pharm.  Chim.,  1912,  [vii],  5,  344— 347).— The  pectins  isolated 
from  aucuba  fruits  and  sweet  orange  fruit  rinds  are  described. 

The  dry  ground  pulp  of  aucuba  fruits  was  extracted  with  boiling 
water  and  the  extract  precipitated  with  alcohol.  The  precipitate  was 
purified  by  (1)  boiling  with  alcohol  (90°)  and  (2)  solution  in  water, 
filtration,  and  re-precipitation  with  alcohol  containing  hydrochloric 
acid.  It  was  then  a  brownish-white  powder,  containing  6'86%  water 
and  1'80%  ash,  was  soluble  in  water,  did  not  reduce  Fehling's  solution, 
and  was  precipitated  from  its  aqueous  solution  by  lime  water,  baryta 
water,  or  copper  sulphate  solution.  It  had  [ajo  -H  217*3°  (corr.)  in 
water,  and  by  Tollens'  method  yielded  mucic  acid,  derived  from 
galactan. 

The  white  portion  of  sweet  orange  peel  was  freed  from  hesperidin 
by  extraction  with  alcohol,  and  the  pectin  was  then  isolated  by  the 
method  described  above.  It  formed  a  white  powder,  giving  an 
opalescent  solution  in  water,  which  was  precipitated  by  the  agents 
mentioned  above.  It  had  [0]^  +176"6°  (corr.)  in  chloral  hydrate 
solution,  and  on  hydrolysis  by  dilute  sulphuric  acid  gave  arabinose 
and  with  nitric  acid  gave  mucic  acid,  the  latter  derived  from  galactan. 

T.  A.  H. 

The  Pharmacognosy  of  Adenium  Hongkel  and  Xantho- 
xylum  ochroxylum.  Maurice  Leprince  {Chem.  Zentr.,  1912,  i, 
586—587;  from  Bull,  Sci.  pharmacoL,  18,  337 — 345). — Adenium 
Hongkel  (called  Kidi  Sarane  on  the  West  Coast  of  Africa,  where  it  is 
native)  contains  a  light  yellow,  amorphous  substance,  CjgllggOg, 
m.  p.  84 — 85°,  [ajo  +  134°,  which  is  quite  insoluble  in  water.  It  is 
not  a  glucoside,  and  is  a  powerful  heart  poison  of  the  digitalin 
group. 

Xanthoxylum  ochroxylum,  from  Central  and  South  America,  contains 
two  alkaloids,  a-  and  /8-xantherines,  belonging  to  the  group  of  berberine, 
two  crystalline  neutral  substances,  a-  and  ^-xanthoxylins,  and  a  mixture 
of  ethereal  and  fatty  oils. 

a-Xantherine,  Cg^HagOgN,  obtained  mostly  from  the  bark,  crystal- 
lises from  benzene  in  colourless  needles,  m.  p.  186 — 187^.  It  is 
coloured  yellow  when  left  exposed  in  air.  The  salts  are  similar  to  the 
berberine  salts.  fi-Xantherine  differs  trom  the  a-alkaloid  in  the  great 
solubility  of  the  hydrochloride  in  water. 

The  fatty  substances  (6%)  distil  in  a  vacuum  with  slight  decomposi- 
tion, and  are  for  the  most  part  unsaponified  on  treatment  with 
alcoholic  potassium  hydroxide.  They  have  a  sharp,  burning,  anaesthetis- 
ing taste.  When  kept  they  change  into  a  wax-like  substance  insoluble 
in  petroleum.  They  act  as  an  analgesic.  o-Xantherine  has  & 
paralytic  action  on  the  intracardial  nervous  system.  S.  B.  S. 
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Pharmacodynamic  InveBtigatious  of  Catha  edalis.  Jacques 
Chevalier  (Chem.  Zentr.,  1912,  i,  371  ;  from  Bull.  Sci.  pharmacol., 
18,  264 — 275). — The  author  gives  a  general  account  of  the  uses, 
occurrence,  and  pharmacognosy  of  the  plant.  To  obtain  katine 
from  it,  the  powdered  leaves  are  ground  with  dilute  ammooia  to 
a  thick  paste,  which  is  extracted  twenty-four  hours'  later  with  8"% 
alcohol.  After  evaporation  of  the  !>oIvent  a  syrupy  residue  is  obtained, 
which  yields  a  precipitate  on  treatment  with  ammonia.  This,  after 
drying,  and  the  mother  liquor  ure  extiacted  with  chloroform.  The 
alkaloid  is  dissolve<1  out  with  acidified  water,  precipitated  with  dilute 
ammonia,  again  taken  up  with  chloroform,  from  which  it  is  extracted 
with  acid,  and  again  precipitated.  It  has  a  composition  repre^ented  by 
the  formula  CioHjgONj.  Yield,  0-11— 0-125%.  The  leaves  of  the 
older  plants  give  the  best  yield.  It  is  hard  to  obtain  it  crystalline, 
but  it  gives  a  crystalline  stUphaU  and  hyirochloride.  It  has  a  sedative 
action  on  the  nerves  like  cocame  and  small  doses  of  morphine ;  it 
is  not,  however,  either  an  analgesic  or  local  aneesthetic ;  it  lias  a 
btimulant  action  on  the  heart  and  muscles  similar  to  that  of  cocaine. 

S.  B.  S. 

Chemical  Examination  of  Jambul  Seeds.  Fri:deuick  B.  Power 
and  Thomas  Callan  {PharmJ.,  1912,  [iv],  34,  414 — 417). — These  seeds, 
derived  fiom  Etiyenia  Jambolana,  Lam.,  have  been  examined  already 
by  Elborne  [ibid.,  1888,  921),  Pottiez  {Ann.  Fkarm.,  Louvain,  1899,  5, 
373,  490),  and  Boersch  {Apoth.  Zsit.,  1899,  510  ;  1900,  92 ;  1901,  350). 

An  alcoholic  extract  of  the  ^seeds  yielded  on  hteam  distillation  :  (4) 
a  dark-coloured  aqueous  liquid,  (S)  a  soft  resin,  and  (C)  essential  oil, 
D"  0*9258,  ai,-'2°bV  in  a  50  mm.  tube,  which  was  pale  yellow, 
had  an  agreeable  odour,  and  on  distillation,  under  25  mm.  pressure 
began  to  boil  at  118°,  gave  a  large  fraction,  b.  p.  145 — 155°,  and  a 
final  small  fraction,  b.  p.  155—170". 

The  aqueous  liquid  (^1)  on  extraction  with  ether  afforded  gallic  acid 
already  found  by  Elborne  {loc.  cit).  It  also  contained  some  jambulol 
(see  below),  tannin,  a  sugar,  which  yielded  c2-pheuylglucosazone,  and 
indefinite  products. 

The  soft  resin  {B)  was  extracted  in  turn  by  light  petroleum,  ether, 
chloroform,  elhyl  acetate,  and  alcohol.  The  liyht  petroleum  extract 
consisted  of  lesin  and  fatty  matter.  The  latter  after  hydrolysis  with 
alcoholic  potash  yielded  (1)  unsa^onifiable  matter,  a  mixture  of  an 
alcohol  aud  a  hydrocarbon,  as  well  as  traces  of  a  phytosterol  and  (2) 
a  mixture  of  oleic,  linoleic,  stearic,  and  palmitic  acids.  The  ether, 
chloroform,  and  ethyl  acetate  extracts  consisted  of  indefinite  amorphous 
products,  but  the  ethyl  acetate  extract  contained  some  jambulol 
(see  below).  The  portion  finally  dissolved  by  alcohol  was  s-eparated 
into  readily  soluble,  amorphous  resin  and  a  sparingly  soluble 
substance,  jambulol,  G^Qii^(J^{OH.)y  which  crystallises  (with  solvent) 
from  pyridine  in  brown  needles,  is  sparin^^ly  soluble  in  sodium 
carbonate,  but  readily  in  potassium  hydroxide  solution,  forming  an 
intensely  yellow  liquid,  from  which  it  is  re-precipitated  by  acids.  I'j  is 
insoluble  in  organic  solvents,  except  pyridine,  and  does  not  melt  at 
340°.    Jambulol  yields  a  pentacetyl  derivative,  m.  p.  335°  (decomp.),  pale 
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brown  leaflets  from  boiling  nitrobenzene,  and  a  pentabenzoyl  derivative, 
m.  p.  SSS*^,  small,  colourless  plates.  The  seeds  are  free  from  alkaloid, 
glucoside,  aud  enzyme.  The  statement  of  Pottiez  {loc.  cit.)  that  they 
contain  quercitol  and  cinnamic  acid  could  not  be  confirmed,  nor  that 
of  Boersch  that  they  contain  a  glucoside,  "  antimellin."         T.  A.  H. 

Pectins  of  Kalmia  latifolia  Leaves  and  Verbascum  thap- 
sus  Roots.  Emile  Verdon  {J.  Pkarm.  Chim.,  1912,  [vii],  5, 
347 — 353.  Compare  Bourquelot  and  Bridel,  Abstr.,  1910,  i,  817; 
Bourquelot  and  Fichtenholz,  this  vol.,  ii,  196). — The  pectins  of  these 
two  plants  have  been  isolated  by  the  method  employed  by  Bourquelot 
and  Herissey  (Abstr.,  1898,  i,  607),  using  material  which  had  first 
been  extracted  with  alcohol,  and  are  described. 

Verbascum  thapsus  roots  yield  0*66%  of  pectin  as  a  grey  powder, 
containing  6'89%  of  ash,  soluble  in  water  to  an  opalescent  liquid,  and 
having  [a]D  + 157 '55°  (corr.).  The  aqueous  solution  is  coagulated  by. 
lucerne  pectase,  on  hydrolysis  by  dilute  sulphuric  acid  yields 
arabinose,  and  on  treatment  with  dilute  nitric  acid  furnishes  mucic 
acid. 

Kalmia  latifolia  leaves  furnished  0*65%  of  pectin,  and  the  mother 
liquors  on  keeping  deposited  about  0*16%  of  a  second  product,  B.  The 
pectin  is  a  whitish  powder  containing  19'24:%  of  water,  and  yielding 
3  "50%  of  ash.  It  is  solublfe  in  water,  forming  a  viscous,  opaque  liquid, 
which  becomes  limpid  when  shaken  with  powdered  talc  and  filtered. 
It  has  [a]o+ 158'62°,  is  precipitated  by  the  usual  reagents,  such  as 
lime  water,  and  coagulated  by  pectase.  With  nitric  acid  it  gives 
mucic  acid,  and  with  dilute  sulphuric  acid  is  hydrolysed  to  arabinose. 

Product  5  is  a  whitish  powder  containing  1  '649%  of  ash,  and  having 
[a]i>  +  97'18°.  It  swells  in  water  and  finally  dissolves,  yielding  an 
opalescent,  viscous  liquid.  It  is  not  coagulated  by  pectase,  and  is  not 
precipitated  by  the  reagents  which  precipitate  pectins,  or  does  it 
yield  mannose  on  hydrolybis.  It  reduces  Fehling's  solution  only  after 
hydrolysis  by  dilute  sulphuric  acid  under  pressure  at  105°.  With 
nitric  acid,  it  yields  mucic  acid.  T.  A.  H. 

The  Resin  of  Khaya  Madagascariensis.  A.  Gerard  {Chem. 
Zentr.,  1912,  i,  357;  from  ^W^.  <Sci.  pfuirmacol.,  18,  148— 151).— The 
plant  belongs  to  the  family  of  the  Meliaceae.  The  resin  from  the  bark 
is  partly  soluble  in  water  (54-8%  of  the  dried  substance).  The  solution 
is  dextrorotatory.  The  resin  contains  an  oxydase,  peroxydase,  and 
emulsin,  but  no  myrosin.  The  organic  constituents  contained 
galactans  and  pentosans.     Starch  is  absent.  S.  B.  S. 

The  "Encrusting"  Pigment  of  the  Sugar-cane.  L.  G. 
Langguth-Steuerwald  {Chem.  Zentr.,  1912,  i,  831 — 832 ;  {rom  Med. 
Froe/station  Java-Suiker  industrie,  1911,  365 — 379). — For  the  prepara- 
tion, the  material  was  extracted  for  two  days  with  3%  sodium 
hydroxide  solution,  and  Fehling's  solution  was  added  to  this  extract, 
which  precipitates  the  resinous  matters  as  copper  salts ;  from  the 
filtrate,  the  pigment  was  obtained  as  a  flocculent  precipitate  by  acidifi- 
cation   with    sulphuric  acid.     This  has  the  character  of   an  acid,  is 
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soluble  in  alcohol,  but  only  slightly  soluble  in  water  and  insoluble  in 
ether  and  benzene.  It  has  the  composition  represented  by  the  formula 
(CjHyOj),.  For  it  the  name  sacchuretin  is  proposed  ;  it  is  in  many  of 
its  properties  analogous  to  the  phlobaphens,  and  is  to  be  regarded  as 
a  constituent  of  the  encrusting  woody  matter,  especially  liguin. 
With  phloroglucinol  and  hydrochloric  acid  it  gives  an  intense  red 
coloratioUj  and  with  aniline  sulphate  and  sulphuric  acid,  an  orange 
colour.  On  dry  distillation  it  yields  pyrogallol ;  on  warming  with  dilute 
acids,  vanillic  acid  and  vanillin.  On  fusion  with  potassium  hydroxide 
it  yields  protocatechuic  acid  and  catechol.  S.  B.  S. 

Action  of  Acids,  Alkalis,  and  Some  Inorganic  Salts  on 
Plants.  K.  K.  Gedboiz  (Bied.  Zentr.,  1912,  41,  179—181;  from 
J.  exper.  Landto.,  lylO,  10,  669). — Water  culture  experiments  in 
which  mustard,  flax,  vetches,  lucerne,  and  barley  were  grown  in  N/O'Ol- 
to  370001 -solutions  of  nitric,  hydrochloric,  sulphuric,  phosphoric, 
acetic,  citric,  and  oxalic  acids,  in  iV/0'06-  to  iV^/00U2-8olutions  of  alkali 
hydroxides,  and  in  Folutions  of  different  strengths  of  magnesium  and 
potassium  chlorides,  potassium  and  calcium  nitrates,  and  potassium, 
magnesium,  and  calcium  sulphates. 

Flax  was  found  to  be  the  most  sensitive  to  acids,  mustard  the  next, 
vetches  third,  and  barley  fourth.  In  solutions  of  salts,  mustard  is 
more  sensitive  than  flax. 

Magnesium  sulphate  is  more  toxic  to  barley  and  vetches  than  alkali 
hydroxide  and  citric  acid,  and  the  strong  acids  are  more  toxic  than 
alkalis  and  salts  in  concentrations  which  kill  the  plants.  Comparing 
the  highest  concentrations  which  are  without  injury  to  plants,  it  is 
found  that  alkalis  are  more  toxic  than  weak  acids.  Strong  acids  are 
more  toxic  to  mustard  and  flax  than  alkalis,  whilst  with  barley  and 
vetches  strong  acids  and  alkali  are  about  equal. 

Sulphuric  acid  and  magnesium  sulphate  dissociate  almost  equally  in 
iVyoOl -solutions,  and  since  the  former  is  much  more  toxic  than  the 
latter,  it  follows  that  H  ions  are  more  toxic  than  Mg  ions.  It  is  also 
shown  that  OH  ions  are  more  toxic  than  SO^  and  NO3,  and  that  the 
H  ion  is  probably  more  toxic  than  the  OH  ion.  N.  H.  J.  M. 

The  Action  of  Certain  Basic  Compounds  on  Seedlings. 
Comparison  with  their  Action  on  Micro-organisms.  Thomas 
BoKOENY  {Centr.  Bakt.  Par.,  1912,  ii,  32,  587— 605).— Small  quanti- 
ties of  ammonia  and  other  basic  substances  lead  to  a  granulation  of 
the  plasma-protein  in  cells  of  certain  algae  and  infusoria,  and  eventually 
bring  about  death  of  the  organism.  Similarly,  such  substances  retard 
or  inhibit  the  germination  of  seeds,  although  wheat,  barley,  mustard, 
hemp,  vetches,  peas,  and  beans  appear  to  exhibit  specific  differences  in 
their  sensitiveness  to  different  compounds. 

Of  the  compounds  tested,  ammonia  and  aniline  are  extremely  toxic, 
caffeine,  antipyrine,  and  ethylamine  less  so,  and  nicotine  hydrochloride 
and  potassium  hydroxide  appear  to  stimulate  growth.  H.  B.  H. 

Chemical  and  Physical  Nature  of  Red  Soils.  £.  Blanok  {J. 
Landw.,  1913,  60,59 — 73). — Analy-sis  of  laterite  soils  ("Eoterdeu")  and 
red  soils  ("rote  Erdfn")  formed  in  cooler  climates  showed  no  essential 
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differences.  It  was  found,  however,  that  the  surface  of  "  Koterden  " 
in  relation  to  the  amount  of  ferric  oxide  and  soluble  alumina  is  much 
greater  than  that  of  "  rote  Erden."  The  conclusion  is  drawn  that  the 
difference  in  the  two  classes  of  soil  is  due  to  the  condition  of  the  free 
sesquioxides,  and  it  is  considered  that  the  partly  colloidal  condition  of 
the  iron  oxide  in  "Roterden  "  is  the  cause  of  their  greater  surface. 

N.  H.  J.  M. 

Oxidation  in  Soil.  Michael  X.  Sullivan  and  F.  R.  Rbid 
[J.  Ind.  Kng.  Chem.,  1911,  3,  25 — 30). — A  continuation  of  the  work 
of  Russell  and  others  on  :  (1)  The  methods  of  testing  oxidation  in  soils. 
(2)  Effect  of  various  treatments  on  soil  oxidation,  such  as  poisons  and 
antiseptics,  dry  heat,  steam  heat,  incineration,  acids  on  incinerated 
and  on  normal  soils.  (3)  The  influence  of  various  salts  with  and 
without  certain  organic  acids  and  their  salts.  (4)  Influence  of  various 
factors  in  soil  oxidation,  such  as  water  content,  cropping,  and 
fertilisers.  (5)  Relation  of  organic  matter  to  soil  oxidation.  (6)  The 
effect  of  excessive  oxidation. 

The  following  conclusions  are  drawn  :  (a)  soils  have  the  power  to 
oxidise  aloin.  (6)  This  oxidising  power  is  increased  by  adding  water 
until  the  optimum  moisture  is  reached,  by  the  commonly  used  fertilisers 
in  conjunction  with  plant  growth,  and  by  salts  of  manganese,  iron, 
aluminium,  calcium,  and  magnesium  in  the  presence  of  simple  organic 
hydroxy-acids. 

(c)  Oxidation  in  soil  is  comparable  to  oxidation  in  plants  and 
animals. 

((/)  The  oxidative  powers  of  the  soil  appear  to  be  mainly  non- 
enzymotic,  and  to  be  brought  about  by  interaction  between  inorganic 
constituents  and  certain  types  of  organic  matter.  It  may  be  produced 
by  organic  matter  in  a  state  of  autoxidation  and  by  inorganic  oxygen 
carriers,  such  as  manganese  and  iron. 

(e)  Oxidation  is  greater  in  the  soil  than  in  the  subsoil,  and  greater 
in  fertile  than  in  barren  soils.  F.  M.  G.  M. 

Decomposition  of  Different  Organic  Hydrocarbons  in 
Soils,  Especially  under  the  Influence  of  Lime.  Otto 
Lemmermann,  Keijiro  Aso,  H.  Fischer,  and  L.  Frksenius  {Landw. 
Jahrb.,  1911,  41,  217 — 256). — An  enquiry  as  to  the  influence 
of  various  salts  (especially  lime  salts)  on  the  rate  of  decomposition 
of  organic  matter  in  soils  ;  it  was  found  that  in  the  presence  of 
calcium  carbonate  or  potassium  hydroxide  an  increased  amount  of 
organic  matter  was  decomposed.  The  respective  influence  of  kainite, 
supei  phosphate,  and  farmyard  and  other  manures  was  also  investigated. 

F.  M.  G.  M. 

Composition  of  the  Clay  obtained  by  the  Schloesing- 
Grandeau  Method.  E.  Blanck  (/.  Landw.,  1912,  60,  75—81).— 
The  amounts  of  silica  and  of  aluminium  and  ferric  oxides  were 
estimated  in  the  clay  separated  from  various  soils.  The  results  show 
that  the  relation  of  SiOg :  Al.Pg  +  FjO,  =  about  2-1.  The  products 
were  not  uniform  in  composition,  but  showed  a  general  similarity.  The 
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composition  has  nothing  to  do  with  the  chemical  nature  of  kaolin,  the 
clay  is  only  in  part  kaolin,  consisting  chiefly  of  free  quartz. 

N.  H.  J.  M. 

The  Co-operation  of  Organisms  in  Clay-formation.  Paul 
RoHLAND  {Biochem.  Zeitsch.,  1912,  39,  205— 207).— The  odour  of 
certain  clays,  which  can  be  removed  by  ferric  saccharate  solutions, 
suggests  to  the  author  the  possibility  that  clay  may  owe  its  formation 
to  the  action  of  micro-organisms.  S.  B.  S. 
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A  Plat  Filter.  Franz  Hundeshagen  {Zeitsch.  offentl.  Chem., 
1912,  18,  92 — 94). — Tn  a  cylindrical  funnel  provided  with  a  perforated 
disk  are  placed  two  filter  papers,  the  diameter  of  which  should  be 
about  3  cm.  greater  than  that  of  the  disk.  The  edges  of  the  papers 
are  torn  radially  for  a  distance  of  about  1*5  cm.  from  the  circumfer- 
ence while  they  are  held  together,  and  the  papers  then  turned  sliyhtly 
so  that  the  slits  do  not  coincide  ;  the  papers  are  now  placed  on  tlie 
disk,  the  edges  pressed  against  the  sides  of  the  funnel,  and  moistened 
with  water  so  as  to  form  a  tight  joint.  W.  P.  S. 

Filtering  Cap  for  Pipettes.  H.  Stoltzenberg  (6Vie?u.  Zeit, 
1912,  36,  378). — Small  caps  of  filter  paper  felt,  fitting  over  the  tip  of 
a  pipette,  are  useful  when  it  is  desired  to  withdraw  small  quantities 
of  clear  liquid  from  a  turbid  solution.  C.  H.  D. 

Simple  Stand  for  Electrolysis  with  Gauije  Electrodes 
without  Disturbance  of  the  Liquid.  A.  Fischer  and  Remigius 
Feesenids  {Zeitsch.  anal.  Chem.,  1912,  51,  294 — 296.) — A  stand 
designed  specially  for  electrolytic  preparations  and  estimations  in  which 
gauze  electrodes  are  employed.  L.  de  K. 

Apparatus  for  Solubility  Determinations  in  the  Absence  of 
Atmospheric  Carbon  Dioxide.  Thoe  Ekecrantz  and  H.  Palme 
{Zeitsch.  anal.  Chem.,  1912,  61,  292— 294).— The  solution  to  be 
titrated  (lime  or  baryta  water,  etc.)  is  placed  in  a  Erlenmeyer  flask 
fitted  with  a  doubly  perforated  cork,  through  which  pass  a  soda-lime 
tube  and  a  tube  bent  at  a  right  angle  ;  the  latter  is  connected  at  the 
lower  end  by  means  of  a  small  rubber  tube  to  a  tube  somewhat 
enlarged,  and  plugged  with  cotton  wool  {a).  The  upper  end  of  the 
tube  IS  connected  to  a  similar  tube,  which  is  fitted  to  a  filtering  tube 
(Z>),  in  which  is  placed  a  fairly  large  filter ;  the  end  of  the  tube  should 
be  raised  slightly  above  the  filter.  The  stem  of  the  filtering  tube, 
which  is  fitted  with  a  tap"^(below  h),  passes  through  the  cork  of  a  50  c.c. 
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pipette,  the  upper  part  of  which  is  enlarged  and  has  a  lateral  tube 
connected  to  a  vertical  soda-lime  tube  (d),  which  can  be  closed  with  a 
piece  of  rubber  and  a  pinchcock ;  the  lower  end  of  the  pipette  is 
closed  in  the  same  manner  (c)  like  a  burette.  After  closing  (d)  a 
current  of  air  is  drawn  or  forced  through  the  apparatus,  (a)  is  lowered 
into  the  liquid,  (c)  is  closed  and  a  slight  suction  applied  at  (d),  and, 
owing  to  the  double  filtration,  the  liquid  runs  quite  clear  into  the 
pipette.  When  this  is  filled,  the  tap  is  turned  oflE  and  the  liquid  is 
drawn  off  by  opening  (c).  This  quantity,  however,  is  rejected,  and  a 
fresh  lot  is  collected  for  the  titration.  The  apparatus  can  also  serve 
for  filtering  volatile  liquids  without  loss ;  in  such  case,  the  two  soda- 
lime  tubes  may  be  joined  by  means  of  a  rubber  tube,  and  a  closed 
space  is  thus  obtained.  L.  de  K. 

Estimation  of  Halogens  in  Some  Organic  Compounds. 
MoNTHULK  {Ann.  Chim.  anal.,  1912,  17,  133) — A  known  weight  of 
the  substance  (such  as  iodised  tannin,  brominised  peptones,  etc.) 
is  dissolved,  and  a  definite  amount  of  standard  silver  nitrate  is  added. 
Nitric  acid  and  pure  zinc  are  added,  and  when  the  latter  has  completely 
dissolved,  the  solution  is  made  up  to  a  definite  bulk.  The  excess  of 
silver  is  then  titrated  in  the  usual  manner  in  an  aliquot  part  of  the 
filtrate.  L.  de  K. 

A  Hygienic  Limit  for  Potable  Waters.  Aristide  Dane  (Bull. 
Soc.  chim.,  1912,  [iv],  11,  261 — 262). — It  is  pointed  out  that  before 
deciding  that  a  water  is  abnormally  high  in  chlorides,  a  number  of 
waters  known  to  be  above  suspicion  should  be  collected  in  the  same 
district  and  examined,  and  the  suspected  water  should  not  be  condemned 
unless  it  contains  twice  the  mean  quantity  of  chlorides  present  in  good 
waters  from  the  same  area.  The  presence  of  saline  ammonia  is 
regarded  as  unimportant  unless  a  positive  result  is  obtained  with 
Nessler's  reagent,  without  concentration  or  distillation,  and  the  same 
applies  to  nitrites.  For  the  latter  a  solution  of  indole  in  alcohol  is 
recommended,  the  water  having  previously  been  acidified  with  acetic 
acid.  For  the  biological  test  the  following  solution  is  rt-commended  : 
pancreatic  peptone  2  grams,  sodium  chloride  1  gram,  water  100  grams. 
This  should  be  neutralised  exactly  with  sodium  hydroxide,  using  litmus 
as  indicator,  and  should  be  kept  in  stoppered  bottles  holding  from  15 
to  30  grams,  one-third  full,  after  being  sterilised  in  an  autoclave  at 
110°  during  twenty  minutes.  T.  A.  H. 

Perchloric  Acid  in  Electro-chemical  Analysis.  Walter  S. 
Hendrixson  (/.  Amer.  Cliem.  Soc,  1912,  34,  389— 392).— Goldblum 
and  Terlikowski  (this  vol.,  ii,  261)  have  shown  that  the  perchloric  acid 
in  nickel  and  cobalt  perchlorates  can  be  estimated  electrolytically,  the 
metals  being  deposited  and  the  acid  left  in  solution.  In  view  of  this 
work,  the  axithor  has  given  an  account  of  s-ome  experiments  which  he 
has  made  on  the  electrolytic  estimation  of  copper,  silver,  and  cadmium 
from  perchloric  acid  solutions,  which  have  given  good  results.  In  the 
case  of  cadmium,  traces  of  the  metal  remain  in  solution,  but,  neverthe- 
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less,  it  is  considered  that  cadmium  can  be  separated  electrolytically  from 
dilute  perchloric  acid  as  completely  as  from  any  other  solvent.       E.  G. 

The  Estimation  of  Sulphuric  Acid.  K.  K.  Jarvinen  (Chem. 
Zentr.,  \dl'2,  i,  526 — 527  ;  from  Ann.  acad  sci.  Fennicae,  A  2,  (4), 
1 — 22,  (16)  1 — 31). — It  is  not  possible  to  precipitate  barium  sulphate 
in  a  pure  state  from  solutions  containing  metals.  The  best  result  is 
obtained  by  precipitating  with  benzidine  hydrochloride,  dissolving 
the  precipitated  sulphate  in  hydrochloric  acid,  and  adding  barium 
chloride.  The  precipitate  then  retains  a  little  barium  chloride,  and 
some  barium  sulphate  remains  in  solution.  Precipitation  with  acid 
iV/5-benzidine  hydrochloride  in  boiling  solution,  followed  by  titration 
of  the  washed  precipitate  with  sodium  hydroxide  and  phenolphthaleiu 
in  boiling  solution,  gives  re-ults  which  are  only  O'l  —  02%  too  high. 

Ammonio-copper  sulphate  or  chloride  yields  with  benzidine  a 
compound,  which  probably  has  the  composition  Cj2H8(NH2CuCl)2. 

0.  H.  D. 

The  Behaviour  of  Iodine  Towards  Thiosulphate  and 
Tetrathionate  in  AlkaUne  Solution.  Emil  Auel  (Zeitsch.  anorg. 
Chem.,  1912,  74,  395—406.  Compare  Batey,  Abstr.,  1911,  ii,  436). 
— The  observation  of  Topf  (A-bstr.,  1887,  688)  that  thiosulphate  is 
partly  oxidised  by  iodine  to  sulphate  in  alkaline  or  sodium  hydrogen 
carbonate  solution  has  been  generally  overlooked.  Both  sodium 
thiosulphate  and  tetrathionate  may  be  accurately  titrated  in  alkaline 
solution  by  adding  an  excess  of  iodine  and 
titrating  back  after  acidifying,  the  oxidation 
to  sulphate  being  quantitative  according  to  the 
equations 


S2O8"  +  4l2+10OH'  = 


2S0;'  +  8r  +  5H20 


and  S^Og"  +  7I2  +  20OH'  =  480;'  +  141'  +  lOHgO. 
The  experiments  degcribed  show  that  this  method 
of  titration  is  accurate.  The  actual  mechanism 
of  the  reaction  is  different  from  the  equations 
given  above,  as  tetrathionate  is  not  an  inter- 
mediate product  in  the  oxidation  of  thiosulphate 
to  sulphate.  C.  H.  D. 

Improved  Apparatus  for  the  Volumetric 
Estimation  of  Nitrogen.  Ferry  {Zeitsch.  anal. 
Chem.,   1912,  51,  367). — The  apparatus  will  be 
readily  understood  from  the  figure.     The  gas  is 
collected  over  mercury   and  aqueous  potassium 
hydroxide.     The  use  of  a  spiral  ensures  a  com- 
plete absorption  of  carbon  dioxide.     By  opening 
the  stopcock  the  nitrogen  enters  the  graduated 
tube,   and  hence  is  not  measured  over  the  ley. 
The  mercury  serves  as  a  seal.     The  pressure  can 
be  regulated  by  raising  or  lowering  the  levelling 
bulb.     In  order  to  prevent  a  regurgitation  of  the  liquids  at  the  end  of 
the  combustion,  a  three-way  cock  is  inserted  between  the  apparatus 
and  the  combustion  tube.  L.  de  K. 
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An  Unrecognised  Source  of  Error  in  the  Kjeldahl-Gunning 
Method  for  the  Estimation  of  Nitrogen.  Percy  A.  W.  Self 
{Pharm.  ./.,  1912,  [iv],  34,  384— 385).— The  author  has  found  that  if 
during  the  boiling  with  sulphuric  acid  and  potassium  sulphate 
(Gunning's  modification  of  Kjeldahl's  process)  too  much  free  acid  is 
used  up,  a  loss  in  ammonia  takes  place ;  this  becomes  most  serious 
when  the  liquid  approaches  the  composition  of  potassium  hydrogen 
sulphate.  In  order  to  avoid  this  source  of  error,  at  most  3  5  grams  of 
a  sample  consisting  mainly  of  carbohydrates  should  be  taken  for 
analysis,  and  1*5 — 3  grams  of  a  sample  containing  80—90%  and 
5 — 10%  of  fat  respectively.  This  is  then  treated  with  25  c.c.  of 
sulphuric  acid,  and  12  grams  of  potassium  sulphate;  at  lea'^t  16  grams 
of  free  acid  should  be  left  after  the  operation   is  finished. 

L.  DE  K. 

Volumetric  Method  for  the  Estimation  of  Hydrazine. 
George  S.  Jamieson  {Amer.  J.  Scl,  1912,  [iv],  33,  352—353). — 
A  quantity  of  hydrazine  sulphate  not  exceeding  0*1  gram  is  placed  in 
a  250  c.c.  stoppered  bottle,  together  with  20  c.c.  of  water,  30  c.c.  of 
hydrochloric  acid,  and  6  c.c.  of  chloroform.  A  solution  containing 
3'567  gram  of  potassium  iodate  per  litre  is  then  run  in  gradually,  with 
constant  shaking,  until  the  chloroform,  after  increasing  and  then 
diminishing  in  colour,  is  just  bleached:  1  c.c.  =  0'000534  gram  of 
hydrazine.  The  process  can  also  be  applied  to  the  sparingly  soluble 
double  sulphates  of  hydrazine  with  zinc,  cobalt,  nickel,  and  cadmium. 

L.  DE  K. 

Estimation  of  Phosphoric  Acid  by  means  of  Citro-Molybdic 
Acid  Solution.  Ch.  Muller  {Bull.  Asgoc.  chim.  Sucr.  Dial.,  1912, 
29,  619—622). — It  has  been  nhown  by  Pellet  that  the  addition  of 
ammonium  citrate  to  the  molybdic  .acid  reagent  caixses  the  ammonium 
phosphomolybdate  precipitate  to  have  a  cons^tant  composition,  and  the 
author  records  the  results  of  a  number  of  experiments  carried  out 
with  the  object  of  ascertaining  the  quantity  of  citrate  which  it  is 
necessary  to  add  for  this  purpose.  The  most  trustworthy  results  are 
obtained  when  1  c.c.  of  ammonium  citrate  solution  (prepared  according 
to  Petermann's  formula)  is  added  to  every  50  c.c.  of  molybdic  acid 
reagent  employed  for  the  precipitation  of  the  phosphoric  acid ;  if  a 
larger  proportion  of  citrate  is  added,  the  results  obtained  are  too  low. 
The  yellow  precipitate  should  be  dried  at  100 — 105°  before  being 
weighed,  and  0*03  gram  added  to  the  weight  in  order  to  correct  for  the 
solubility  of  the  precipitate  in  the  precipitating  solution  and  washing 
solution,  when  the  total  volume  of  these  does  not  exceed  500  c.c. 
The  factor  00374  is  used  to  convert  the  weight  of  the  precipitate  into 
phosphoric  anhydride.  W.  P.  S. 

Phosphomolybdate  Estimation  of  Phosphoric  Acid  in  Soils. 
Samuel  J.  M.  Auld  {Analyst,  1912,  37,  130— 136).— The  direct 
weighing  of  the  phosphomolybdate  precipitate  should  be  avoided  owing 
to  the  diificulty  of  controlling  the  amount  of  ammonia.  When  direct 
weighing  is  adopted,  Garnet's  method  should  be  employed,  using  the 
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factor  0*0378.  If  the  precipitate  is  dissolved  in  ammonia  the  residue 
should  be  weighed  in  the  uniformly  blue  conditioi),  as  it  is  difficult  to 
remove  the  ammonium  salts  without  decomposing  the  residue  to  an 
indefinite  extent.  According  to  whether  the  residue  is  heated  until 
partly  or  until  quite  blue,  the  factors  should  be  0  0389  and  0"0393 
respectively. 

As  the  ordinary  phosphomolybdate  precipitate  is  decomposed  by 
ammonia,  it  is  best  to  re-precipitate  with  nitric  acid,  filter  through  a 
Gooch  crucible,  wash,  and  ignite  the  residue  until  dark  blue  and  of 
constant  weight.     The  factor  is  0"0396. 

A  quicker  method  is  to  wash  the  re-precipitated  phosphomolybdate 
by  decantation,  evaporating  to  dryness,  and  igniting  the  residue. 

N.  H.  J.  M. 

Accurate  Volumetric  Estimation  of  Phosphoric  Acid  in 
Phosphate  Bock.  John  G.  Fairchild  (J.  Washington  Acad.  Sci., 
1912,  2,  114). — The  method  is  a  modification  of  Pemberton's  alkali 
hydroxide  titration,  which  in  its  original  form  gave  results  1'5%  too 
low.  This  error  is  reduced  (average  error  0*03%  P2O5)  by  precipitat- 
ing the  soluble  phosphate  with  barium  chloride  in  excess.  The 
precipitated  barium  phosphate  undergoes  hydrolysis,  necessitating 
moderate  sized  portions  for  titration.  It.  J.  S. 

Estimation  of  Phosphoric  Acid  in  Presence  of  Colloidal 
SiUcic  Acid.  Petk.  G.  M^likoff  and  M.  Bkcaia  (Compt.  reml., 
1912,  154,  775—776.  Compare  this  vol.,  ii,  202).— The  ordinary 
method  for  estimating  phosphoric  acid  by  means  of  ammonium 
molybdate  gives  too  high  results  when  colloidal  silicic  acid  is  pre.sent, 
owing  to  the  precipitation  of  silicomolybdates.  The  method  previously 
described  for  the  separation  of  phosphorus  and  silicon  should  be 
employed  in  these  circumstances.  W.  O.  W. 

A  Spectroscopic  Method  of  Estimating  Carbon  Monoxide. 
H.  Hartkidge  {J.  Physiol.,  1912,  44,  1 — 21). — A  spectroscopic 
method  for  the  estimation  of  carbon  monoxide  in  combination  with 
haemoglobin  is  described,  and  the  apparatus  figured.  It  is  rapid,  and 
possesses  other  advantages  over  older  (for  example,  the  carmine) 
methods.  W.  D.  H. 

Estimation  of  Carbon  Dioxide.  Harford  M.  Atkikson  {Chem. 
News,  1912,  105,  136). — A  carbonic  acid  apparatus  differing  from  the 
usual  type  by  having  a  side-bulb  into  which  is  placed  by  the  aid  of  a 
paper  cone  the  carbonate  to  be  tested.  After  introducing  the  necessary 
volume  of  decomposing  acid,  1 — 1'5  gram  of  marble  is  added,  and  as 
soon  as  this  has  dissolved  the  cork  holding  the  usual  sulphuric  acid 
drying  tube  is  inserted. 

After  weighing,  the  flask  is  inclined  so  as  to  make  the  acid  come 
into  contact  with  the  substance,  and  when  this  is  dissolved,  the  flask  is 
re- weighed. 

No  suction  or  heating  the  liquid  is  required  when  using  this 
apparatus.  L.  de  K^ 
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Natural  Analytical  Classification  of  the  Metals  based  on 
the  Properties  of  their  Salts  with  Naphthenio  Acid :  Reac- 
tions of  these  Salts  in  Non-aqueous  Solutions.  K.  W.  Charit- 
SCHKOFF  {J.  Russ.  Phys.  Chem.  Soc.^  1912,  44,  348 — 354).— The  author's 
experimeuts  show  that  the  properties  of  the  salts  formed  with 
naphthenic  acid  may  be  used  as  a  means  of  separating  metals  into 
groups,  and  that,  in  some  cases,  the  reactions  (with  hydrogen  peroxide, 
etc.)  of  these  salts  in  non-aqueous  solvents  serve  for  the  .separation 
and  estimation  of  the  metals.  These  reactions  have  an  advantage  over 
those  effected  in  aqueous  solutions  in  that  the  properties  of  the  salts 
are  not  modified  by  such  processes  as  hydration  or  hydrolysis,  or 
association  of  the  solvent.  This  method  bridges,  to  a  considerable 
degree,  the  differences  shown  in  other  analytical  methods  between 
oxides,  such  as  AggO  and  FegO,  of  similar  type. 

Of  the  oxides  of  the  type  RO,  the  following  are  brought  into  one 
group  :  CuO,  FeO,  CoO,  NiO,  CdO,  SnO,  PbO,  HgO,  and  MnO.  The 
naphthenates  corresponding  with  these  oxides  are  characterised  by 
considerable  solubility  in  hydrocarbons.  ZnO,  in  agi'eement  with 
the  position  of  zinc  in  the  periodic  system,  does  not  find  a  place  in  this 
group,  its  naphthenate  being  only  slightly  soluble  in  hydrocarbons  and 
hence  resembling  more  those  of  the  alkaline  earths.  Also  FegOg, 
CrgOg,  and  AlgOg  seem  to  form  a  separate  group,  giving  naphthenates 
sparingly  soluble  in  hydrocarbons,  and,  when  dissolved,  rob  precipitable 
by  hydrogen  sulphide.'"* 

Examination  of  the  acids  synthesised  by  Zelinsky  from  the  above 
point  of  view  shows  that  the  reactions  of  cobalt,  copper,  and  ferrous 
salts  with  hydrogen  peroxide  are  given  exclusively  by  c3/c^opentane- 
carboxylic  compounds,  so  that  these  reactions  are  characteristic  of  the 
pentaiuethylene  ring.  This  result  is  applied  to  the  investigation  of 
various  problems.  For  instance,  the  menthane  obtained  by  reducing 
the  chloride  prepared  from  menthol  with  hydriodic  acid  yields  cyclic 
acids  when  oxidised  in  the  air  in  presence  of  alkali.  Since  these  acids 
react  in  ethereal  solution  with  copper  sulphate  in  a  similar  manner  to 
the  a.cids  from  naphtha,  it  is  concluded  that  change  from  a  hexa- 
methylene  to  a  penta-methylene  derivative  occurs  during  either  the 
reduction  of  menthol  or  the  subsequent  oxidation. 

From  dilute  solution,  metals  such  as  copper,  lead,  mercury,  etc.,  may 
be  extracted  in  a  concentrated  form  by  shaking  the  solution  with  a 
small  quantity  of  a  strong  solution  of  naphthenic  acid  in  light 
petroleum. 

The  method  serves  well  for  the  detection  of  cobalt  in  presence  of 
nickel,  the  separation  of  iron  from  aluminium,  the  investigation  of 
sulphides  of  the  metals,  and  their  preparation  in  the  pure  state,  etc. 

T.  H.  P. 


The  Apphcability  of  the  Mercury  Cathode,  Especially  in 
the  Electro-analytical  Separation  of  Metals.  Paul  Baumann 
{Zuitsch.  anorg.  Chem.,  1912,  74,  315 — 350). — The  objections  to  the  use 
of  the  mercury  cathode  in  analysis  have  been  shown  by  Bbttger 
(Abstr.,  1909,  ii,  619)  and  Adlers  and  Stabler  (Abstr.,  1909,  ii,  764) 
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to  be  groundless.  The  possibilities  of  separation  are  reviewed,  and  it 
is  shown  that  the  order  of  potential  differences  is  considerably  different 
from  that  found  for  platinum  cathodes. 

The  mercury  is  conveniently  purified  by  prolonged  shaking  with 
chromic  acid  solution,  followed  by  distillation  from  a  cast  iron  retort 
in  a  current  of  carbon  dioxide.  The  ether  required  must  be  heated  for 
pouie  time  with  potas-sium  hydroxide  before  being  distilled,  otherwise 
it  reacts  with  the  mercury. 

A  cylinder  of  Jetia  glass  is  used,  40  mm.  in  diameter  and  70  mm. 
high,  provided  with  a  glass  tap  just  above  the  level  of  the  mercury. 
The  tap  is  replaced  by  a  stopper  when  weighing.  The  anode  is  a  stout 
platinum  wire,  carrying  two  horizontal  platinum  gauze  disks,  and  is 
rotated  during  the  electrolysis.  Electrical  heating  is  used  when  hot 
solutions  are  required.  The  quantity  of  mercury  used  is  about  60 
grams,  and  this  is  washed  with  alcohol  and  ether  and  dried  in  a 
current  of  air  before  weighing. 

Mercury  in  mercurous  or  mercuric  solution  may  be  separated  from 
bismuth  or  copper,  and  silver  from  bismuth,  in  about  an  hour  at  the 
ordinary  temperature.  The  separation  of  copper  from  antimony,  and 
of  copper  or  bismuth  from  cadmium,  requires  a  temperature  of  70°. 
It  has  not  been  found  possible  to  separate  zinc  and  cadmium 
quantitatively. 

The  estimation  of  halogens  in  neutral  solution  may  be  performed  in  a 
simpler  manner  than  that  described  by  Hildebrand  by  using  the  cell 
described  above,  with  a  silvered  anode.  In  order  to  avoid  alkalinity 
of  the  solution,  it  is  advisable  to  add  a  sufficient  quantity  of  cadmium 
or  nickel  sulphate,  so  that  an  equivalent  quantity  of  these  metals  is 
deposited  on  the  cathode  in  place  of  the  alkali  metal. 

For  ordinary  purpos-es  it  is  unnecessary  to  provide  for  the 
determination  of  the  cathode  potential,  the  total  difference  of  potential 
giving  sufficiently  good  results.  C.  H.  D. 

The  Standardisation  of  Sodium  Hydroxide  Solution  for 
Nitrogen  by  means  of  Ammonium  Chloride.  Artuuu  Geserick 
{Chem.  Zentr.,  1912,  i,  527—528;  from  Woch.  Brauerei,  1911,  28, 
557 — 558). — One  gram  of  ammonium  chloride,  dried  over  sulphuric 
acid,  is  distilled  with  sodium  hydroxide  into  standard  sulphuric  acid, 
and  the  excess  of  acid  titrated  with  the  alkali.  C.  H,  D, 

Estimation  of  Calcium  in  the  Presence  of  Magnesium. 
E.  C.  Carron  {Ann.  Chim.  anal,  1912,  17,  127— 129).— The  solution 
containing  the  chlorides  of  calcium  and  magnesium  and  a  certain 
quantity  of  ammonium  chloride  and  ammonia  is  concentrated  to  60 
or  80  c.c.  After  almost  neutralising  with  hydrochloric  acid,  20  c.c.  of 
ammonium  (or  sodium)  hydrogen  sulphite  are  added,  and  the  liquid  is 
heated  to  initial  boiling.  As  soon  as  a  precipitate  begins  to  form, 
20  c.c,  of  ammonia  (22°  Baum6)  are  added  with  stirring,  which  causes 
the  formation  of  insoluble  normal  calcium  sulphite.  This  is  then 
collected  and  washed  with  dilute  ammonia,  and  converted  into 
sulphate  by  moisteniLg  with  a  t-olution  of  ummouium  sulphate  in 
sulphuric  acid  and  subsequent  drying  and  ignition. 
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To  the  filtrate  is  added  some  solid  ammonium  carbonate,  and  then  a 
slight  excess  of  hydrochloric  acid.  When  the  sulphur  dioxide  has 
disappeared,  the  magnesium  is  precipitated  in  the  usual  manner  by 
ammonia  and  sodium  hydrogen  phosphate.  L.  de  K. 

Estimation  of  Calcium  Carbonate  in  Soils.  Herbert  S. 
Shrewsbury  {Analyst,  1912,  37,  128 — 129.  Compare  Marr,  Abstr., 
1909,  ii,  938). — The  soil  (10  grams)  is  shaken  for  ten  minutes  with 
100  c.c.  of  approximately  iV/4:-acetic  acid,  allowed  to  settle,  and 
decanted  through  a  filter  cone.  A  control  experiment  is  made  at  the 
same  time  in  which  distilled  water  is  used  instead  of  acetic  acid.  The 
filtrates  of  each  (25  c.c.)  are  evaporated  in  platinum  dishes,  ignited  for 
thirty  minutes,  and  the  residues  treated  with  10  c.c,  or  more,  of  N/IO- 
acetic  acid.  The  excess  of  acid  is  titrated  with  iV710-alkali,  the 
number  of  c.c.  of  the  control  subtracted  from  that  obtained  from  the 
acid  soil  extract,  and  the  result  multiplied  by  0*2.  The  product  gives 
the  percentage  of  calcium  carbonate  in  the  soil. 

With  soils  containing  more  than  5%  of  calcium  carbonate,  less  than 
10  grams  should  be  used.  N.  H.  J.  M. 

Analysis  of  Calcined  Magnesite.  L.  Dede  (Chem.  Zeit,  1912, 
36,  414). — The  process  does  not  differ  materially  from  the  one  usually 
employed,  but  in  order  to  get  trustworthy  results,  some  precautions 
should  be  taken.  First  of  all  only  0*1  gram  of  the  material  should  be 
taken  for  analysis,  and  the  filtrate  from  the  silica  must  be  evaporated 
BO  as  to  separate  the  traces  remaining.  The  second  filtrate  is  then 
diluted  to  200  c.c,  0*5 — 1  gram  of  ammonium  chloride  is  added,  and 
any  iron,  etc,  precipitated  by  adding  ammonia  and  boiling  until  this 
is  almost  expelled.  The  separation  of  small  amounts  of  calcium  is  the 
most  troublesome  i)oint,  biit  good  results  are  obtained  as  follows  ;  the 
filtrate  is  diluted  to  400  c.c,  acidified  with  hydrochloric  acid,  and 
mixed  with  oxalic  acid  in  .slight  excess.  After  heating  to  boiling,  a 
slight  excess  of  ammonia  is  added,  and  then  at  once  50  c.c.  of  boiling 
solution  of  ammonium  oxalate  (1  :  24).  After  four  hours  (not  longer) 
the  calcium  oxalate  is  collected,  washed,  and  finally  burnt  to  oxide ;  it 
is  fi'ee  from  magnesia. 

The  filtrate  is  acidified  with  hydrochloric  acid,  one  gram  of 
ammonium  hydrogen  phosphate  is  added,  and  the  solution  heated  to 
boiling.  After  neutralising  by  ammonia  with  phenolphthalein  as 
indicator,  the  precipitate  should  not  be  flocculent ;  if  so,  there  is  not 
sufficient  phosphate  present.  Addition  of  one-fourth  of  the  volume  of 
ammonia  now  completes  the  precipitation.  L.  de  K. 

Volumetric  Estimation  of  Glucinura.  Benno  Bleyer  and  A. 
Moorman  (Zeitsch.  anal.  Chem.,  1912,  51,  360 — 367). — lodometric 
process. —Twenty-five  c.c.  of  an  approximately  iV/10-solution  of  a  normal 
glucinum  salt  are  heated  with  10 — 20  c.c.  of  a  solution  of  potassium 
iodate  (30  grams  per  litre)  and  one  gram  of  potassium  iodide  in  a 
current  of  hydrogen,  and  the  iodine  liberated  is  collected  in  a  solution 
of  potassium  iodide  and  titrated  with  iV/lO-sodium  thiosulphate ;  1  c.c. 
of  this  =0*000455  gram  of  glucinum. 
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Acidimetric  process. — Normal  glucinum  salts  behave  like  an  acid  to 
phenol phthalein,  and  may  consequently  he  titrated  with  iV/lO-sodium 
hydroxide.  Glucinum  sulphate  should  be  converted  into  the  chloride 
by  means  of  barium  chloride.  The  solution  should  be  slightly  warm, 
and  the  pink  colour  should  remain  permanent.  If,  as  is  mostly  the 
case,  the  liquid  contains  free  acid,  aqueous  sodium  hydroxide  is  added 
until  the  precipitate  formed  has  just  redissolved.  After  diluting  to  a 
definite  volume,  an  aliquot  part  is  titrated  with  iVyiO-acid  with 
phenolphthaleiu,  and  another  portion  with  methyl-orange,  as  indicator. 
The  difference  in  the  two  titrations  represents  the  acid  in  combination 
with  the  glucinum.  L.  de  K. 

Estimation  of  Lead,  Nickel,  and  Zinc  by  Precipitation  as 
Oxalates  and  Titration  with  Potassium  Permanganate.  H.  Ii, 
Ward  {Amer.  J.  Sci.,  1912,  [iv],  33,  334— 336).— To  the  boilin<,' 
solution  of  a  soluble  lead,  zinc,  or  nickel  salt  is  added  a  sufficiency  of 
oxalic  acid,  and  then,  to  ensure  complete  precipitation  and  the  formation 
of  a  pure  oxalate,  an  equal  volume  of  acetic  acid  is  added  ;  in  tlie  case 
of  lead,  ammonium  oxalate  may  be  used  as  precipitant. 

The  oxalate  is  collected,  washed,  treated  with  hot  dilute  sulphuric 
acid,  and  at  once  titrated  with  standard  permanganate.  When  dealing 
with  nickel,  the  green  colour  may  be  bleached  by  suitable  dilution  and 
cautious  addition  of  cobalt  sulphate.  L.  de  K. 

Sources  of  Error  and  the  Electrolytic  Standardisation  of 
the  Conditions  of  the  Iodide  Method  of  Copper  Analysis. 
Amos  W.  Peters  {J.  Amer.  Ghem.  ^oc.,  1U12,  34,  422— 454). —In 
order  to  find  a  volumetric  method  for  the  accurate  estimation  of 
copper  in  the  alkali  tartrates  from  sugar  analyses,  a  study  has  been 
made  of  the  iodide  method  in  which  the  iodine  liberated  in  equivalent 
quantity  from  potassium  iodide  is  estimated  by  titration  with  standard 
sodium  thiosulphate  solution. 

It  has  been  found  that  the  ordinary  methods  of  standardising 
thiosulphate  solutions  do  not  give  the  same  value  as  copper  does,  and 
the  standardisation  therefore  can  only  be  correctly  effected  by  means 
of  a  standard  copper  solution,  the  value  of  which  has  been  determined  by 
electrolytic  deposition  from  a  given  volume,  or  which  has  been  made 
from  copper  of  known  purity.  It  has  been  suggested  by  Bray  and 
McKay  (Abstr.,  1910,  ii,  996)  that  the  discrepancy  between  the  iodine 
and  copper  methods  is  due  to  the  adsorption  of  iodine  by  cuprous 
iodide,  but  this  view  is  now  shown  to  be  untenable.  A  tartrate-cyanide 
electrolyte  for  the  deposition  of  copper  is  described,  which  yields  a 
good  deposit  with  the  use  of  high  voltage,  high  current  density,  and 
the  application  of  heat. 

The  preparation  of  solutions  of  copper  or  its  compounds  for 
estimation  by  the  iodide  method  may  be  effected  by  dissolving  the 
substance  in  as  small  a  quantity  as  pos^sible  of  slightly  diluted  nitric 
acid.  After  adding  water  and  powdered  talc,  the  mixture  is  boiled  for 
five  to  ten  minutes  to  expel  the  nitrous  acid.  After  cooling  and 
diluting,  the  solution  is  ready  for  estimation. 

The  accuracy  of  the  results  is  affected  by  varying  concentrations  of 
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mineral  acid  and  by  the  presence  of  salts.  Concordant  results  are 
obtained  in  neutral  and  acetic  acid  solutions, free  from  salts.  When  much 
salt  is,  present,  sul^jhuric  acid  should  be  used  rather  than  acetic  acid 
in  order  to  obtain  prompt  liberation  of  the  iodine  and  a  sharp  end- 
point. 

The  results  obtained  by  the  iodide  method  are  independent  of  the 
concentration  of  the  copper  solution  or  of  the  volume  titrated,  and 
those  obtained  on  large  and  on  small  amounts  of  copper  in  the  same 
or  different  volumes  are  strictly  comparable. 

As  the  result  of  the  investigation,  it  has  been  found  that  the  iodide 
method,  if  properly  controlled,  is  both  rapid  and  accurate.         E.  G. 

A  Rapid  and  Accurate  Method  for  the  Analysis  of  White 
Metal.  Jay  C.  Beneker  (/.  Ind.  Eng,  Chem.,  1911,  3,  637—638).— 
The  drillings  are  dissolved  in  either  a  mixture  of  hydrochloric  and 
nitric  acids  or  in  hydrochloric  acid  saturated  with  bromine,  and  the 
separation  of  the  copper,  lead,  iron,  and  zinc  sulphides  carried  out 
with  sodium  sulphide  as  described  by  Rossing  (Abstr.,  1902,  ii,  230), 
these  metals  being  subsequently  estimated  by  Low's  iodometric 
method  {Technical  methods  of  ore  analysis). 

The  filtrate  containing  tin,  antimony,  and  possibly  arsenic  sulphides 
is  digested  with  a  slight  excess  of  hydrochloric  acid,  the  mixed 
sulphides  collected,  and  transferred  in  the  filter  paper  to  an  Erlenmeyer 
flask;  a  measured  excess  of  iV710-iodine  solution,  30 — 50  c,c.  of 
concentrated  hydrochloric  acid,  and  about  2  grams  of  tartaric  acid 
added,  and  the  flask  closed  with  a  stopper  carrying  a  thin  glass  tube 
to  condense  and  retain  any  iodine  vapour  evolved  on  heating. 

The  flask  is  heated,  whereby  the  sulphides  are  all  converted  into 
iodides,  the  tin  being  completely  oxidised,  whereas  the  antimony 
remains  as  tri-iodide ;  the  flask  is  cooled,  any  iodine  washed  back  from 
the  tube,  and  the  excess  of  iodine  titrated  with  iV/lO-sodium  thio- 
sulphate.  The  liquid  is  filtered,  neutralised  with  sodium  carbonate, 
and  titrated  in  the  presence  of  hydrogen  sodium  carbonate  with 
iV710-iodine  solution  (Mohr's  method),  whereby  the  antimony  tri-iodide 
is  oxidised  to  antimony  pentaiodide  (Sblg) ;  this  indicates  the  amount 
of  antimony  present,  whilst  the  tin  is  calculated  by  difference  from 
the  amount  of  iodine  consumed  in  the  first  titration.        F.  M.  G.  M. 

New  Volumetric  Method  for  the  Estimation  of  Mercury. 
George  S.  Jamieson  {Amer.  J.  Sci.,  1912,  [iv],  33,  349— 351).— The 
mercury  must  be  in  the  state  of  mercurous  chloride ;  mercuric  chloride 
may  be  reduced  by  means  of  phosphorous  acid.  About  0'5  gram  is 
placed  into  a  250  c.c.  stoppered  bottle,  and  20  c.c.  of  water,  30  c.c.  of 
strong  hydrochloric  acid,  also  6  c.c.  of  chloroform  are  added.  Solution 
of  potassium  iodate  (preferably  standardised  by  means  of  pure  iodine) 
is  then  run  in  gradually  with  continuous  shaking  until  the  chloroform 
which  at  first  increases  in  iodine  colour  finally  becomes  colourless. 
One  mol.  of  potassium  iodate  represents  4  atoms  of  mercury. 

The  process  may  be  applied  successfully  to  the  estimation  of  calomel 
j   in  preparations  containing  lactose,  etc.  L.  de  K. 
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The  Estimation  of  Manganese  in  Vanadium  and  Chromo- 
vanadium  Steels.  John  R.  Cain  {J.  Ind.  Eng.  CImn.,  1911,  3,  630. 
Compare  this  vol.,  ii,  390)  — The  author  considers  that  a  slight 
modification  of  Watter's  method  {Melh.  Chem,  Eng.,  1911,  9,  244)  for 
estimating  manganese  may  be  preferable  in  the  presence  of  a  high 
vanadium  content,  and  proceeds  as  follows.  After  the  precipitation 
of  chromium  and  vanadium  by  cadmium  carbonate  as  previously 
described  (this  vol.,  ii,  391),  the  filtrate  from  these  metals  is  treated 
with  25  CO.  of  concentrated  nitric  acid  and  boiled  until  free  from 
fumes,  cooled,  oxidised  with  "  bismuthate,"  filtered  through  asbestos, 
reduced  with  a  measured  excess  of  ferrous  solution,  and  titrated  in 
the  usual  way.  F.  M.  G.  M. 


Standardisation  of  Potassium  Permanganate  Solution  by 
Sodium  Oxalate.  Russel  S.  McBride  {J.  A7)ier.  Cliem.  Soc,  1912, 
34,  393 — 416). — A  study  of  the  use  of  sodium  oxalate  for  the 
standardisation  of  solutions  of  potassium  permanganate  has  shown  that 
the  only  likely  causes  of  variation  from  the  normal  course  of  the 
reaction  are  loss  of  oxygen  from  the  solution  and  oxidation  of  part  of 
the  oxalic  acid  by  atmospheric  oxygen,  and  that  the  latter  phenomenon 
is  scarcely  appreciable.  The  greatest  error  observed  due  to  loss  of 
oxygen  did  not  exceed  0*2%,  and  this  source  of  inaccuracy  can 
be  obviated  by  carrying  out  the  experiment  in  the  following  manner. 

Sodium  oxalate  (0*25 — 0-3  gram)  is  dissolved  in  250  c.c.  of  water  at 
80 — 90°,  and  10  c.c.  of  a  mixture  of  equal  parts  of  sulphuric  acid  and 
water  are  added.  The  solution  is  immediately  titrated  with  iV/10- 
potassium  permanganate  with  continuous  and  vigorous  stirring.  The 
permanganate  solution  must  not  be  added  at  a  rate  of  more  than 
10 — 15  c.c.  per  minute,  and  the  last  ^ — 1  c.c.  must  be  introduced 
drop  by  drop,  allowing  each  drop  to  be  completely  decolorised  before 
adding  the  next.  The  excess  of  permanganate  used  to  produce  the 
end-point  colour  must  be  estimated  by  matching  the  colour  in  another 
beaker  containing  the  same  quantity  of  acid  and  hot  water.  The 
solution  should  not  be  allowed  to  cool  below  60°  by  the  time  the  end- 
point  is  reached.  By  following  this  method,  the  results  will  be  accurate 
within  0-1%,  and  probably  within  0*05%.  E.  G. 


Estimation  of  Iron  and  Aluminium.  Hermann  Borck 
{Zeitsch.  angew.  Chem.,  1912,  26,  719 — 720). — The  principal  source  of 
error  in  the  separation  of  iron  and  aluminium  by  heating  the  oxides 
in  hydrogen  chloride  is  the  loss  of  weight  of  both  porcelain  and 
platinum  boats.  The  method  is  accurate  if  silica  boats  are  used, 
and  it  is  not  necessary  to  submit  the  hydrogen  chloride  to  special 
purification. 

In  the  precipitation  of  iron  and  alumina  as  basic  acetates,  it  is 
better,  instead  of  adding  alkali  carbonate  until  just  turbid,  to  add  a 
few  drops  of  methyl-orange,  and  then  add  ammonia  until  the  colour  is 
just  changed.  Ammonium  acetate  then  precipitates  both  compounds 
in  a  flocculent  form.  C.  H.  D. 
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Removal  oi  Chlorine  in  the  Titration  of  Iron.  Fkanz 
Michel  {Chem.  Zeit.,  11)12,  36,  345). — The  iron  ore  oi-  slag  (or  the 
mixture  of  ahuniua  and  ferric  oxide  obtained  in  the  ordinary  course  of 
analysis)  is  evaporated  repeatedly  on  the  boiling  water-bath  with 
15 — 20  c.c.  of  a  mixture  composed  of  10  c.c.  of  dilute  sulphuric  acid 
(1  :1)  and  90  c.c.  of  fuming  hydrochloric  acid  until  the  oxides  have 
dissolved.  The  residue  is  then  dissolved  in  dilute  sulphuric  acid  (1  :5), 
and  again  evaporated  to  a  small  bulk.  In  order  to  expel  the  hydro- 
chloric acid  completely,  3 — 5  c.c.  of  3%  potas.sium  permanganate  are 
added,  and  the  liquid  evaporated  until  all  odour  of  free  chlorine  is 
gone.  A  little  sulphurous  acid  is  added  to  dissolve  suspended 
manganic  compounds,  and  after  neutralising  the  greater  part  of  the 
free  acid  with  sodium  carbonate  solution,  the  ferric  oxide  is  reduced 
by  boiling  with  excess  of  sulphurous  acid,  in  a  flask  fitted  with  a 
rubber  cork  and  a  narrow  tube.  When  the  odour  of  sulphur  dioxide 
has  quite  gone,  50  c.c.  of  dilute  sulphuric  acid  are  added,  the  liquid  is 
again  heated,  and  then  titrated,  as  usual,  with  standard  permanganate. 

L.  DE   K. 

The  Analysis  of  Ferroziroonium.  Ludwig  Weiss  and 
Waldemar  Trautmann  [Zeitach.  anal.  Cham.,  1912,  51,  303 — 304). — 
The  authors  consider  that  Wunder  and  Jeanneret's  process  (this  vol,  ii, 
96)  is  quite  useless,  as  zirconium  dioxide  after  fusion  with  sodium 
hydroxide  is,  after  extraction  with  water,  decidedly  soluble  in  hydro- 
ehloric  acid.  Moreover,  fusion  with  sodium  hydroxide  fails  to 
completely  remove  silica  and  alumina  ;  these  facts  are  found  in  the 
older  literature.  L.  DE  K. 

Rapid  and  Correct  Estimation  of  Tungsten  in  Ferro- 
tungttten.  Eudolf  Fieber  {Chem.  Zeit.,  1912,  36,  334). — 05  Gram 
of  the  finely  powdered  sample  is  treated  first  in  a  250  c.c.  beaker 
with  10 — 15  c.c.  of  bromine,  applying  a  gentle  heat;  30  c.c.  of  strong 
hydrochloric  aciH  are  then  added,  and,  if  necessary,  a  further  5 — 10  c.c. 
of  bromine.  The  excess  of  bromine  is  expelled  by  heating  gradually  on 
an  asbestos  plate,  and  in  order  to  expel  any  silicon,  1 — 2  c.c.  of  strong 
nitric  acid  and  2 — 3  drops  of  hydrofluoric  acid  are  added.  The 
solution  is  now  concentrated  as  much  as  possible,  the  residue  is  taken 
up  with  40  c.c.  of  dilute  hydrochloric  acid  (1  : 5),  boiled,  and  allowed  to 
settle.  The  precipitate  is  collected  on  a  filter,  washed  alternately  with 
hot  water  and  dilute  hydrochloric  acid,  moistened  with  ammonium 
nitrate,  ignited,  and  weighed  as  tungstic  acid.  It  should  be  tested  for 
any  silica  by  evaporation  with  sulphuric  and  hydrofluoric  acids. 

L.  DE   K. 

A  Blue  Colour-Reaction  of  Phosphotungstic  Acid  (?)  with 
Uric  Acid  and  Other  Substances.  Otto  Foun  and  Archibald  B. 
Macallum  {J.  Biol.  Chem.,  191  "J,  11,  265— 266).— TJie  blue  colour 
produced  when  pho.sphotungstic  acid  and  an  alkali  are  added  to  uric  acid 
can  be  used  to  estiiijate  uric  acid  in  dilute  solutions,  but  cannot  be 
used  for  such  estimations  in  urine,  as  other  substances  in  that  fluid 
give  the  same  colour.     It  is  characteristic  ol  phenols,  aiid  of  aromatic 
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compounds  which  contain  a  hydroxyl  group  in  the  para-position. 
Different  sumples  of  phosphotungstic  (and  phoBphomolybdic)  acid  give 
different  intensities  of  colour,  and  doubt  is  expressed  whether  the 
material  which  gives  the  reaction  is  really  the  acid,  but  may  be  some 
impurity.  W.  D.  H. 

Estimation  of  Tin  and  Antimony  in  Soft  Solder.  Joseph 
H.  Goodwin  {J.  Ind.  Eiig.  Chem.,  1911,  3,  42). — A  rapid  volumetric 
method  for  estimating  tin  and  antimony  in  soft  solders  containing 
0 — 2%  antimony,  30 — 60%  tin,  40 — 70%  lead,  and  not  more  than 
traces  of  other  metals  as  adapted  from  Low  (Abstr.,  1907,  ii,  304). 

Antimony. — Two  grams  of  filings  in  a  300  c.c.  Erlenmeyer  flask  are 
treated  with  5  grams  of  hydrogen  potassium  sulphate  crystals  and 
10  c.c.  of  sulphuric  acid  (D  1*8).  The  flask  is  shaken  over  a  bare 
flame  until  most  of  the  free  acid  and  all  the  sulphur  is  expelled  ;  when 
cool,  25  c.c.  of  cold  water  and  5  c.c.  of  hydrochloric  acid  (D  1-2)  are 
added,  and  the  mixture  reheated  until  solution  is  complete  and  any 
sulphur  dioxide  removed,  100  c.c.  of  cold  water  are  added,  and  the 
antimony  rapidly  titrated  with  iV/20-pota8sium  permanganate  solution 
which  has  been  standardised  with  sodium  oxalate  prepared  according  to 
Sorensen's  method. 

I'm. — Two  grams  of  tilings  in  an  Erlenmeyer  flask  are  treated  with 
5  c.c.  of  15%  sodium  carbonate  solution  followed  by  20  c.c.  of  hot 
water  and  25  c.c.  hydrochloric  acid  (Dl*2);  one  drop  of  a  strongly 
acid  (hydrochloric)  5%  solution  of -antimony  chloride  is  added,  and  the 
flask  closed  with  a  one  holed  rubber  stopper  carrying  a  capillary  L»-tube 
of  1  mm.  bore,  the  short  arm  of  which  just  reaches  through  the 
stopper,  whilst  the  long  arm  almost  touches  the  surface  upon  which 
the  flask  is  placed.  The  contents  of  the  flask  are  slowly  boiled  until 
the  solder,  with  the  exception  of  a  small  black  precipitate  of  antimony, 
has  completely  dissolved,  when  without  interrupting  the  boiling,  a 
solution  of  15%  sodium  carbonate  is  placed  under  the  extremity  of  the 
U-tube  and  by  cooling  the  flask  allowed  to  suck  into  it.  When  cold 
a  further  quantity  (15  c.c.)  of  the  sodium  carbonate  solution  is  added 
along  with  some  starch  liquor,  and  the  tin  rapidly  titrated  with  iV^/20- 
iodine  solution.  F.  M.  G.  M. 

Estimation  of  Antimony  in  Red  Caoutchouc  Ware.  Walter 
SCHMITZ  {Gummi  Zeit,  1911,  25,  1928—1930,  2002— 2003).— A 
discussion  of  various  methods  suggested  for  estimating  antimony 
in  technical  laboratories,  for  which  purpose  the  gravimetric  methods 
as  sulphide  (SbgSg)  and  oxide  (Sb204)  are  considered  unsuitable. 

Processes  based  on  the  following  equations  are  described. 

(1 )  2Sb203  +  SNaHCOg  +  4I2  =  2SKO5  +  SNal  +  SCOg  +  4H2O. 

(2)  3Sb203  +  2HCl  +  2KBr03  =  2KCl  +  2HBr +  385205. 

(3)  5SbCl3  +  16HC1  +  2KMn04  =  5SbGl5  +  2KC1  +  2MnCl2  +  HgO. 
the  caoutchouc  in  each  case  having  been  previously  decomposed  by 
Kjeldahl's   method  either  with  or  without  the  addition  of  mercury 
and  potassium  hydrogen  sulphite. 

The  second  paper  is  a  reply  to  Frank's  criticism  of  the  above 
methods  (compare  following  abstract).  F.  M.  G.  M. 
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Estimation  of  Antimony  in  Red  Caoutchouc  Ware.  Fritz 
Frank  {Gumnii  Zeit.,  1911,  25,  2002). — Polemical.  A  criticism  of 
Schmitz's  methods  of  estimating  antimony  (compare  preceding 
abstract).  F.  M.  G.  M. 

Estimation  of  Unsaturated  Organic  Compounds  with 
Potassium  Bromide-bromate  Solution.  G.  Otto  Gaebel  {Arch. 
Pharm.,  1912,  250,  72 — 91). — The  process  depends  on  the  determina- 
tion of  the  amount  of  bromine  absorbed  by  the  compounds,  tlie  source 
of  the  bromine  being  a  solution  containing  potassium  broraate  and 
bromide  in  such  quantity  that,  on  addition  of  acid,  enough  bromine  is 
liberated  to  give  a  iV/10-bromine  solution  (compare  Rupp  and  Lehmann, 
Abstr.,  1911,  ii,  635,  and  Rupp  and  Kroll,  ibid.,  p.  1 1 33).  The  process  is 
similar  to  that  of  Hiibl  for  the  determination  of  the  iodine  numbers 
of  oils,  and  the  excess  of  bromine  is  determined  by  addition  of 
potassium  iodide  and  titration  of  the  iodine  liberated  by  means  of 
sodium  thiosulphate. 

The  method  gives  iodine  numbers  which  are  comparable  with  those 
given  by  Hiibl's  solutions  in  the  case  of  oils  and  fats  having  a  low 
iodine  number  ;  for  example  :  olive  oil,  lard,  suet,  and  cocoa-butter,  but 
with  oils  having  a  high  iodine  number  the  results  are  in  general 
lower  than  those  given  by  Hiibl's  solution,  so  that  for  these  materials 
the  process  offers  no  advantages, 

A  number  of  experiments  were  also  made  with  pure  acids,  and  it 
was  found  that  cinnamic  acid  and  crotonic  acid  could  be  estimated  in 
this  way,  but  that  maleic  and  fumaric  acids  absorbed  no  bromine  under 
these  conditions,  and  that  abnormal  results  were  given  by  styracin, 
cinnamein,  sorbic  and  phenylpropiolic  acids  (compare  Ingle,  Abstr., 
1904,  ii,  456  ;  de  Jong,  Abstr.,  1910,  ii,  81).  T.  A.  H. 

Estimation  of  *•  Benzine  "  and  Benzene  Hydrocarbons  in  Oil 
of  Turpentine.  Julius  Marcusson  {Chem.  Zeit.,  1912,  36,  413—414, 
421-422). — A  modification  o\  the  well-known  nitric  acid  method: 
10  c.c.  of  the  sample  are  added  drop  by  drop  (the  time  extending  over 
half  an  hour)  to  30  c.c.  of  nitric  acid  (D  152)  cooled  to  -  10°.  After 
waiting  another  fifteen  minutes,  75 — 80  c.c.  of  nitric  acid  (D  1*4)  are 
added,  and  "benzine"  present  will  separate  as  an  oily  layer.  The 
solution  is  now  transferred  to  a  half  litre  flask  containing  150  c.c.  of 
water,  the  neck  of  which  holds  10  c.c.  graduated  to  O'l  c.c.  Unless 
the  amount  of  adultei-ation  is  known  to  be  very  large,  the  liquid  is 
heated  for  fifteen  minutes  on  the  water-bath  to  dissolve  completely  the 
oxidation  products  of  the  turpentine.  If  after  some  hours  oily  drops 
are  visible  either  at  the  bottom  or  on  the  surface,  benzene  hydrocarbons 
were  present.  Sulphuric  acid  (D  1*16)  is  now  added  so  as  to  increa.se 
the  density  of  the  liquid  and  to  force  the  nitro-products  into  the  neck, 
where  their  volume  is  read  off.  This  divided  by  1*15  represents  with 
suflScient  accuracy  the  original  benzene  hydrocarbons. 

It  should  be  remembered,  however,  that  commercial  "benzines" 
(petroleum  products)  often  contain  an  appreciable  amount  of  aromatic 
hydrocarbons. 

t^jjThe  assay  of  turpentine  ba^ed  on  its  solubility  in  sulphuric  acid  is 
worthless.  L.  dk  K. 

VOL.  OIL  li.  33 
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Estimation  of  Lecithin.  R.  C.  Collison  {J.  Biol.  Chem.,  1912, 
11,  217 — 220). — The  most  satisfactory  method  found  was  that  in 
which  the  combined  alcohol  and  ether  extracts  of  tissues  are  analysed 
for  phosphorus  without  previous  treatment  with  ether  and  filtration, 
provided  the  reagents  are  free  from  water.  W,  D.  H. 

Distinction  between  Aldoses  and  Ketoees.  Mario  Betti 
{Gazzetta,  1912,  42,  i,  288 — 294).— a-Aminobenzyl-/3-naphthol  forms 
well  crystallised  compounds  of  aldehydo-aminic  type  with  aldoses,  but 
does  not  react  with  ketoses,  and  consequently  may  serve  for  the 
identification  and  separation  of  these  compounds.  d-a-Arninobenzyl- 
)8-niiphthol  {[ajo  •'>8'90°)  and  (i-mannose  in  aqueous-alcoholic  solution 
yield  the  compound  Cj^H^gONICgHj^Oj,  which  forms  colourless  needles, 
m.  p.  207 — 208°.  a-Aminobenzyl-^-naphthol  and  d-galactose  form  an 
analogous  compound  which  crystallines  in  small  prisms,  m.  p.  206° 
(decomp.).  The  dextrose  derivative  has  already  been  described 
(Abstr.,  1907,  i,  314).  It  was  not  found  possible  to  isolate  any 
product  of  the  action  of  a-aniinobeiJzyl-/8-naphthol  on  formose, 
Isevulose,  or  d-sorbiuose.     Rhamnose  yields  a  compound 

The  separation  of  dextrose  and  la^vulose  was  readily  effected  by  means 
of  a-aminobenzyl-^-naphthol.  R.  V.  S. 

Estimation  of  Dextrose  in  Leather.  J.  Gordon  Parker  and 
J.  R.  Blockey  {J.  :Soc.  ClMm.  Ind.,  1912,  31,  268— 269).— Whilst  all 
tannins  are  precipitated  completely  from  neutral  solutions  by  either 
normal  or  basic  lead  acetate,  such  is  not  the  case  in  acid  solutions. 
This  fact  possibly  explains  the  reason  why  larger  quantities  of  dextrose 
are  found  in  leather  when  normal  lead  acetate  is  employed  to  remove 
tannins  than  when  basic  lead  acetate  is  used  ;  organic  acids  present 
in  vegetable  tanned  leathers  prevent  the  complete  precipitation, 
although  the  acidity  would  be  diminished  by  the  use  of  basic  lead 
acetate.  As  any  un precipitated  tannin  may  reduce  Fehling's  solution 
and  cause  the  dextrose  results  to  be  too  high,  normal  lead  acetate 
should  not  be  used  in  the  estimation,  W.  P.  S. 

Piehe's  Reaction.  Georges  Halphen  {Ann.  Fahif.,  1912,  5, 
105 — 115). — This  test  for  the  detection  of  invert  sugar  in  honey 
yields  the  most  trustworthy  results  when  carried  out  in  the  following 
manner :  Two  c.c.  of  an  ethereal  extract  of  the  honey  are  treated 
with  2'5  c.c.  of  absolute  alcohol,  0"3  c.c.  of  hydrochloric  acid,  and 
0*02  gram  of  resorcinol.  The  bright  red  coloration  which  is  produced 
by  the  interaction  of  the  resorcinol  and  the  traces  of  3-hydroxy-5- 
methylfurfuraldehyde  contained  in  the  invert  sugar  (compare  Abstr., 
1911,  ii,  660)  is  also  yielded  by  certain  essential  oils  and  other 
aldehydic  substances.  Should  the  honey  under  examination  contain 
traces  of  these,  a  preliminary  extraction  with  light  petroleum  will 
effect  their  removal,  whilst  the  furfuraldehyde  compound  remains 
insoluble  in  this  solvent  and  may  be  extracted  subsequently  by 
treatment  with  ether.  W.  P.  S. 
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Fiehe's  Reaction  in  the  Analysis  of  Honey,  L.  Stoecklin 
{Ann.  Falsi/.,  1912,  5,  116 — 121). — The  ether  employed  in  this  test 
should  be  treated  previously  with  a  mixture  of  potassium  chromate  and 
dilute  sulphuric  acid,  then  washed  with  water,  shaken  with  potassium 
hydroxide  solution,  allowed  to  separate,  and  filtered.  Chlorine  should 
not  be  present  in  the  hydrochloric  acid  used.  The  resorciool  reagent 
is  best  prepared  by  dissolving  2'8  grams  of  resorcinol  in  100  c.c.  of 
water,  adding  a  small  quantity  of  blood-charcoal,  and  filtering  the 
solution  after  agitation ;  36  c.c.  of  the  filtrate  are  then  mixed  with 
64  c.c.  of  hydrochloric  acid,  D  1*19.  The  test  is  carried  out  by 
grinding  5  grams  of  the  honey  with  20  c.c.  of  ether  in  a  mortar, 
filtering  the  ethereal  extract,  and  then  adding  the  latter  to  10  c.c.  of 
the  reagent  placed  previously  in  a  test-tube.  A  blank  test  with  the 
ether  and  reagent  should  be  carried  out  at  the  same  time. 

W.  P.  S. 

Tables  for  Sugar  Estimations.  Domke  {Zeitsch.  Ver.  deut. 
Zuckerind,  1912,  302 — 311). — Tables  are  given:  (1)  to  determine  the 
sucrose  concentration  from  the  apparent  specific  gravity  at  20° ;  (2)  to 
determine  the  concentration  at  20°  from  the  ratio  <]  =  Pz'~P\IP2'>  ^^here 
p^  is  the  weight  of  water  to  fill  the  pyknometer,  p.^  that  of  the  sucrose 
solution  taken,  and  p^  the  weight  of  sugar  solution  +  water  to  fill  the 
pyknometer  ;  (3)  to  calculate  the  concentration  read  at  any  temperature 
in  degrees  Brix  to  that  at  20° ;  (4)  to  give  the  number  of  kilograms 
of  sucrose  in  a  cubic  metre  of  solution  for  any  given  percentage 
concentration.  E.  F.  A. 

Calculation  of  the  Concentration  of  Sucrose  Solutions  from 
the  Specific  Gravity  by  means  of  the  Tables  of  the  "  Normal 
Eichungs  Kommission."  O.  Schrepeld  {Zeitsch.  Ver.  deut. 
Zuckerind,  1912,  312 — 318.  Compare  Domke,  preceding  abstract). — 
It  is  shown  how  to  calculate  the  true  density  of  sucrose  from  the 
apparent  density,  and  thus  the  tables  of  the  commission  are  made 
generally  applicable.  E.  F.  A. 

Estimation  of  Formic  Acid,  Alone  or  Mixed  with  its  Homo- 
logues,  by  means  of  Alkaline  Permanganate.  A.  Fouchet 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  325— 328).— Phe  method  depends  on 
the  oxidation  of  formic  acid  by  potassium  permanganate,  in  presence 
of  sodium  carbonate,  as  first  suggested  by  Pean  de  Saint-Gilles  {Ann. 
Chim.  Pharm.,  1859,  3,  55).  The  following  solutions  are  used  :  potass- 
ium permanganate,  5  grams  in  1  litre  ;  sodium  carbonate,  50  grams  in 
1  litre ;  ferrous  ammonium  sulphate,  20  grams,  and  sulphuric  acid, 
30  grams  in  1  litre ;  sulphuric  acid,  500  c.c.  in  1  litre. 

Forty  c.c.  of  the  sodium  carbonate  solution  and  20  c.c.  of  the 
permanganate  are  placed  in  each  of  two  flasks,  and  to  one  of  these 
0*05  gram  of  the  material  to  be  examined,  dissolved  in  a  little  water, 
is  added,  the  same  quantity  of  water  being  added  to  the  other.  The 
flasks  are  now  warmed  in  the  water-bath  during  three  minutes,  cooled, 
and  20  c.c.  of  diluted  sulphuric  acid  and  50  c.c.  of  the  ferrous 
ammonium  sulphate  solution  added  to  each.      The  excess  of  ferrous 
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ammonium  sulphate  is  then  estimated  in  each  case  by  means  of  the 
potassium  permanganate  solution.  The  difference  in  the  amounts 
used  in  the  two  cases  represents  the  amount  of  formic  acid  in  the 
material,  each  c.c.  of  permanganate  solution  being  equivalent  to 
0*0035 1  gram  of  formic  acid.  For  very  small  quantities  of  formic 
acid  the  permanganate  solution  may  be  diluted  to  0'1%,  and  the  ferrous 
ammonium  sulphate  solution  in  like  proportion.  T.  A.  H. 

Analysis  of  Lactic  Acid.  A.  A.  Besson  (Cfiem.  Zeit.,  1912,  36, 
297.  Compare  also  Abstr.,  1911,  ii,  1140). — A  reply  to  Klapproth 
-(this  vol.,  ii,  211).  T.  S.  P. 

Estimation  of  [Combined]  Oxalic  Acid  in  the  Needles  of 
Coniferae.  Johannes  Otto  {Zeitsch.  anal.  Chem.,  1912,  51, 
296 — 300). — Three  to  four  grams  of  the  dried  and  powdered  sample 
are  heated  with  150  c.c,  of  1%  hydrochloric  acid  for  half-an-hour  on 
the  boiling  water-bath.  The  filtrate  and  washings  are  evaporated  to 
200  c.c.  to  coagulate  some  organic  colloids.  After  acidifying  with 
23^-acetic  acid,  the  solution  is  precipitated  at  the  boiling  heat  with 
an  excess  of  a  10^^  solution  of  calcium  acetate.  The  calcium 
oxalate  is  collected,  washed,  and  burnt  to  ash.  In  order  to  free  the 
precipitate  from  traces  of  iron  and  manganese,  the  ash  is  dissolved 
in  hydrochloric  acid,  and  after  adding  ammonia  a  little  bromine 
vapour  is  passed.  The  filtrate  is  then  heated  to  boiling  and  the 
calcium  again  precipitated  with  excess  of  ammonium  oxalate.  After 
washing,  the  precipitate  is  dissolved  in  dilute  sulphuric  acid,  heated  to 
40°,  and  the  oxalic  acid  is  titrated  with  permanganate. 

A  table  is  given  showing  the  amount  of  total  oxalic  acid  in 
samples  of  various  origin ;  the  amount  increases  with  the  age. 

L.  DE  K. 

The  Use  of  the  Ester  Method  for  the  Detection  of  Mono- 
amino-acids  in  the  Presence  of  Polypeptides.  Emil 
Abderhaldhn  and  Rudolf  Hanslian  {Zeitsch.  physiol.  Chem.,  1912, 
77,  285 — 288). — Examples  are  given  which  show  that  mono- 
amino-acids  can  be  detected  and  estimated  by  the  ester  method  in  the 
presence  of  polypeptides.  W.  D.  H. 

The  Detection  of  Benzoic  and  Salicylic  Acids  in  Milk. 
E.  Philippe  {Ckem.  Zentr.,  1912,  i,  288 — 289;  from  Mitt.  Lebmsmittel- 
unttns.  Hyg.,  2,  377 — 383). — One  hundred  c.c.  of  milk  are  treated  with 
40  c.c.  of  Fehling's  copper  sulphate  solution,  10  c.c.  of  iV710-sodium 
hydroxide,  and  150  c.c.  of  water,  the  mixture  is  thoroughly  shaken, 
and  after  filtration  acidified  with  5  c.c.  of  concentrated  hydrochloric 
acid  and  extracted  with  ether.  The  latter,  after  evaporation,  leaves  a 
residue,  which,  in  the  event  of  2  mg.  or  more  of  the  acids  being 
present,  crystallises.  If  the  crystals  are  sublimed,  the  acid  present 
can  be  ascertained  by  the  form  of  the  crystals.  Salicylic  acid  can  be 
estimated  quantitatively  by  the  iron  chloride  reaction.  Von  der 
Heide  and  Jakob's  or  Jonescu's  methods  can  be  employed  for  the 
detection  of  the  benzoic  acid.  S.  B.  S. 
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Estimation  of  Benzoic,  Hippuric,  and  Phenaceturic  Acids  in 
"Urine.  H.  Steenbock  {J.  Biol  Chem.,  1912,  11,  201—209).— 
Dakin's  method  for  isolating  benzoic  acid  was  found  to  yield  quantita- 
tive results  when  followed  by  sublimation.  Hippuric  acid  and 
phenaceturic  acid  occurring  together  can  be  estimated  as  benzoic  and 
pheuylacetic  acids  respectively  by  sublimation  followed  by  titration. 
No  falts  of  non-conjugated  benzoic  or  phenaceturic  acids  were  found 
in  cow's  urine.  W.  D.  H. 

A  New  Method  for  the  Estimation  of  Hippuric  Acid  in 
Urine.  Otto  Folin  and  Fred  F.  Flanders  {J.  Biol.  Chem.,  1912,  11, 
257- — 264). — A  full  description  of  the  method,  of  which  a  preliminary 
notice  has  already  appeared  (this  vol.,  ii,  396).  W.  D,  H. 

The    Detection    of  Salicylic    Acid.     Otto    Langkopf.    (Chem. 

Zentr.,  1912,  i,  444;  from  Apoth.  Zeit.,  1911,26,  1057).— All  hydroxy- 

acids  hinder  the  reaction  between  ferric  chloride  and  salicylic  acid,  as 

■do  also  oxalic,  formic,  butyric  and  acetic  acids,  phosphates,  dextrose, 

etc.  H.  VV. 

The  Permanence  and  Susceptibility  of  the  Ferric  Chloride- 
Salicylic  Acid  Reaction.  Approximate  Estimation  by  this 
means  of  Free  Salicylic  Acid  in  Aspirin  and  Other  Acetylated 
Salicylic  Acids.  H.  Linke  {Chem.  Zentr.,  1912,  i,  444  ;  from  Apoth. 
Zeit.,    1911,    26,     1083— 1085).— The    author    finds    that   the   ferric 

•  chloride-salicylic  acid  coloration  is  not  permanent  as  generally 
assumed.  After  one  hour,  the  violet  coloration  becomes  reddish- 
violet,  and  after  twelve  hours,   brownish-yellow.     If  the   solution  is 

.stronger  than  one  in  50,000,  change  of  colour  does  not  occur  until 
-after  several  days.  On  the  other  hand,  the  coloration  becomes  more 
intense  when  the  reaction  is  applied  to  such  substances  as  aspirin 
tablets.  This  is  attributed  to  the  progressive  hydrolysis  of  the 
oacetoxybenzoic  acid  present.  The  limit  of  susceptibility  is  placed  at 
one  in  900,000. 

Quantitative  determinations  of  salicylic  acid  were  made  by  com- 
paring the  coloration  given  by  the  substance  under  investigation  with 
that  given  by  standard  solutions  of  salicylic  acid  (concentration  one  in 
.50,000—200,000)  under  similar  conditions.  H.  W. 

The  Detection  of  Salicylic  Acid.  F.  von  Bruchhausen  {Chem. 
.Zentr.,  1912,  i,  445  j  from  Apoth.  Zeit.,  1912,  27,  9).— The  ferric 
chloride  reaction  for  salicylic  acid  depends  on  the  presence  of  the 
ferric  ion.     It  does  not  occur  in  th«  presence  of  sodium  phosphate, 

•  because  ferric  phosphate  is  not  dissociated  in  aqueous  solution,  or 
.in  the  presence  of  hydroxy-acids,  since  the  latter  form  complexes  with 
ferric  chloride  which  do  not  contain  the  ferric  ion.  H.  W. 

Detection  of  Uric  Acid  in  Blood.  Carl  Weber  (Pharm.  Zeit., 
1912,  57,  252). — The  blood  is  treated  with  sodium  chloride  and 
potassium  phosphate  in  order  to  precipitate  proteins,  and,  after  these 
have  been  removed  by  filtration,  the  solution  is  evaporated  to  a  small 


ii.    502  ABSTRACTS   OF   CHEMICAL   PAPERS. 

volume  and  saturated  with  ammonium  chloride.     The  uric  acid  is  thus- 
precipitated  as  ammonium  urate,  which  is  collected  and  treated  with  a 
few    drops   of    hydrochloric   acid.     The   crystals    of    uric    acid    which 
separate  out  may  be  identified  by  their  appearance  under  the  micro- 
scope and  by  means  of  the  murexide  test,  the  latter  being  rendered 
more  sensitive  by  the  use  of  dilute  nitric  acid.     The  uric  acid  may  be- 
estimated    by  dissolving  it   in    a  definite  volume  of  iV/50-piperidine 
solution  and   titrating  the  excess  of  the  latter  with  i\^/200-8ulphuric 
acid,  using  phenolphthalein  as  indicator.     F.ach  c.c.  of  the  piperidine- 
solution  is  equivalent  to  0*84  mg.  of  uric  acid.  W.  P.  S. 

lodometric  Estimation  of  Uric  Acid  [in  Urine].  Hubeet 
Caron  {Ann.  Chim.  anal.,  1912,  17,  123— 127).— A  criticism  of 
Pizzorno's  process  (Abstr.,  1911,  ii,  667),  which  the  author  finds  to 
be  untrustworthy,  because  the  treatment  with  animal  charcoal  causes 
a  loss  of  uric  acid.  On  the  other  hand,  on  prolonged  contact  of  impure 
uric  acid  and  iodine  more  of  the  latter  is  absorbed  ;  these  two  sources 
of  error  may  occasionally  compensate  each  other,  and  this  may  account 
for  Pizzorno's  satisfactoiy  test  experiments. 

A  preliminary  precipitation  as  ammonium  biurate  is  recommended. 

L.  DE  K. 

Examination  of  Benzaldehyde  for  Chlorine  Compounds. 
Georo  Heyl  (Chem.  Zentr.,  1912,  i,  677;  from  Apoth.  Zeit.,  1912,  27, 
49 — 50). —  One  to  two  {»rams  of  chlorine-free  lime  are  ground  with 
10 — 15  drops  of  benzaldehyde,  covered  with  a  suiall  additional  quantity 
of  lime,  and  heated,  at  first  gently,  and  then  to  redness.  After  cooling, 
the  mass  is  treated  with  6  c.c.  of  water,  acidified  with  nitric  acid, 
filtered,  and  the  filtrate  tested  with  silver  nitrate.  In  this  manner 
the  presence  of  one  drop  of  monochlorobenzene  in  50  grams  of 
benzaldehyde  can  be  detected.  H.  VV. 

Microchemical  Testing  of  Some  Alkaloids.  [Mis.s]  Alide 
Grutterink  (Zeitsch.  anal.  Chem.,  1912,  51,  175 — 2-34;  Cheni.  Weekhlad, 
1912,  9,  124 — 163). — A  lengthy  article,  reference  to  which  must  be 
made  for  the  numerous  illustrations  of  crystals,  etc. 

The  following  reagents  have  proved  very  useful  for  obtaining 
characteristic  microscopic  slides  :  «i-Nitrobetizoic  acid  for  strychnine 
(hydrastimide)  ;  /)-nitrobenzoic  acid  for  strychnine  and  tropacocaine ; 
3  : 5-dinitrobenzoic  acid  for  hydrastine,  novocaine,  brucine,  and 
strychnine  ;  trinitrobenzoic  acid  for  novocaine,  tropacocaine,  strychnine, 
and  brucine  (coniine)  ;  dinitroanisic  acid  for  hydrastimide  ;  gentisicacid 
for  cinchonine ;  trihydroxybenzoic  acid  for  quinidine  ;  opianic  acid  for 
brucine  ;  meconic  acid  for  quinidine ;  mellitic  acid  for  quinidine  and 
cinchonidine ;  naphthalenesulphonic  acid  for  cocaine  and  strychnine; 
j9-nitrophenylpropiolic  acid  for  hydrastinine,  hydrastine,  strychnine, 
tropacocaine,  and  cinchonidine  (nicotine,  hydrastimide) ;  o-cresotic 
acid  for  hydrastimide.  Potassium  permanganate  was  found  to  be 
a  valuable  reagent  for  the  micro-detection  of  hydrastine,  hydrastinin^,. 
tropacocaine,  and  cotarnine. 
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The  alkaloids  in  parenthesis  have  not  yet  been  fully  investigated. 
A  large  number  of  micro-reactions  for  other  alkaloids  are  also  given, 

L.  DE  K. 

The  Behaviour  of  Alkaloids  towards  Quinone  and  Chloral 
Hydrate.  Eduard  Schar  [Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1912, 
ii,  [1],  318 — 320) — ^p-Benzoquinone,  dissolved  in  sulphuric  acid  con- 
taining 10%  of  water,  gives  intense  colorations  with  morphine,  codeine, 
narceine,  and  brucine,  but  not  with  narcotine,  berberine,  strychnine, 
veratrine,  atropine,  cocaine,  quinine,  or  caffeine. 

An  80%  solution  of  chloral  hydrate  may  be  used  in  place  of  sulphuric 
acid  as  a  solvent  for  alkaloids  in  colour  reactions.  Salts  of  alkaloids 
do  not  react  with  quinone  in  this  reagent,  but  free  alkaloids  produce  a 
coloration,  with  varying  velocity.  The  effect  is  produced  by  the 
alkaline  reaction  of  the  alkaloid,  other  alkaline  substances  behaving 
similarly.  C.  H.  D. 

Alkaloidal  Assay  of  Calabar  Beans.  Arthur  H.  Salway 
{Amer.  J.  Fharm.,  1912,  84,  49 — 51). — It  has  been  pointed  out  already 
(Trans.,  1911,  99,  2148)  that  assay  of  these  beans  by  the  process 
prescribed  in  the  United  States  Pharmacopeia  gives  a  smaller  yield  of 
alkaloid  than  can  be  actually  isolated.  This  appears  to  be  due  to  the 
phenolic  character  of  physostigmine  (eserine),  which  renders  it  difficult 
to  extract  from  alkaline  liquids  by  ether.  The  author  finds  that  it  is 
more  easily  extracted  from  liquids  rendered  alkaline  with  sodium 
carbonate  than  when  sodium  hydrogen  carbonate  is  used,  and  therefore 
suggests  the  following  process  :  Twenty  grams  of  the  drug  finely 
powdered  are  agitated  with  200  c.c.  of  ether,  10  c.c.  of  10%  aqueous 
sodium  carbonate  solution  added,  and  the  mixture  well  shaken  at 
intervals  during  four  hours.  One  hundred  c.c.  of  the  clear  ethereal 
solution  are  run  into  a  separator,  and  ^/lO-sulphuric  acid  added  until 
the  liquid  is  acid.  The  separator  is  well  shaken,  the  acid  layer  drawn 
off,  and  the  treatment  repeated  twice,  using  10  c.c,  of  iV^/10-acid  each 
time.  The  acid  liquids  are  combined,  made  alkaline  with  10%  sodium 
carbonate  solution,  and  shaken  with  ten  successive  portions  (20  c.c. 
each  time)  of  ether.  The  combined  ethereal  extracts  are  washed  with 
5  c.c.  of  distilled  water.  The  solvent  is  then  distilled  off,  the  residue 
dissolved  in  5  c.c.  iV710-8ulpharic  acid,  and  the  excess  of  acid  titrated 
with  iV/50-alkali,  using  iodeosin  as  indicator.  T.  A.  H. 

The  Colorimetric  Estimation  of  Colchicine.  Rudolf  Fabinyi 
{Verh.  Ges.  deut.  Naturforach.  Aerzte,  1912,  ii,  [1],  230— 231).— Three 
c,c.  of  a  solution  of  colchicine  in  water,  containing  0'2  gram  in  300  c.c, 
are  acidified  with  0*5  c.c.  of  concentrated  hydrochloric  acid,  and 
boiled  for  three  minutes.  Addition  of  0*5  c.c.  of  1%  ferric  chloride 
solution  produces  a  dark  green  coloration,  which  becomes  fully 
developed  after  an  hour  in  darkness.  The  solution  is  then  diluted  to 
100  c.c.  The  solution  to  be  examined  is  compared  with  the  standard 
in  a  colorimeter.  C.  H.  D. 

Assay  of  Digitalis.  James  Burmann  {Bull.  Soc.  ehim.,  1912,  [iv], 
11,  221 — 228). — In  previous,  papers  the  author  has  pointed  out  the 
disadvantages  of  physiological  methods  for  the  assay  of  digitalis,  and 
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has  shown  that  Keller's  chemical  method  estimates  only  i/^-digitoxin 
(Abstr.,  1910,  ii,  1010).  He  now  describes  the  following  process  for 
the  assay  of  digitalis  preparations.  One  hundred  grams  of  digitalis 
extract  in  20%  alcohol  (dialys^  de  digitale)  are  mixed  with  60  grams 
of  dry  alcohol,  and  diluted  to  190  grams  with  50%  alcohol.  To  this 
30  grams  of  lead  sub-acetate  solution  (D  1"240)  aud  30  grams  of  dry 
alcohol  are  added,  and  the  mixture  shaken  and  filtered.  One  liundred 
and  twenty-five  grams  of  the  filtrate  are  treated  with  hydiogen 
sulphide,  and  the  lead  sulphide  filtered  out  on  a  Buchuer  funnel  and 
washed  with  50%  alcohol.  The  filtrate  is  evaporated  under  reduced 
pressure  to  50  c.c,  2  c.c.  of  10%  ammonia  added,  and  this 
exhausted  by  hot  chloroform  in  an  extraction  apparatus.  The  chloro- 
form extract  is  filtered,  the  solvent  distilled  off,  and  the  residue  dried 
at  100°.  The  latter  is  then  dissolved  in  3  grams  of  chloroform, 
7  grams  of  dry  ether  added,  and  then  50  grams  of  light  petroleum. 
The  precipitate  is  washed  by  decantation  once  with  CO  grains  of  light 
petroleum,  then  dried  at  100°  in  a  current  of  warm  air,  and  weighed. 
On  recrystal Using  from  alcohol,  the  characteristic  crystals  of  both 
digttoxin  and  i/^-digitoxin  are  found,  and  these  can  be  isolated  by 
treatment  with  appropriate  solvents.  Comparative  trials  of  the  same 
preparations  by  this  process  aud  that  of  Keller  show  that  the  residue 
obtained  by  this  method  contains  usually  about  22%  of  digitoxin,  and 
this  was  confirmed  by  phyBiological  trials  on  frogs  and  rabbits,  the 
lethal  dose  of  this  residue  being  0*0076  gram  as  against  0*0099  gram 
for  Keller's  residue.  T.  A.  H. 

The  Colorimetric  Estimation  of  Morphine.  Rudolf  Fabinyi 
(Verh.  Gea.  deut.  Naturforsch.  Aerzte,  1912,  ii,  [I],  228— 230).— The 
colour  reaction  of  morphine  discovered  by  Ridelescu  (Abstr.,  1906,  ii, 
638)  may  be  made  quantitative.  A  standard  solution  is  prepared  by 
dissolving  0*3  gram  of  morphine  in  a  litre  of  10%  sulphuric  acid. 
Ten  c.c.  of  this  solution  are  taken,  and  more  dilute  solutions  are 
prepared  by  taking  smaller  volumes  and  diluting  to  10  c.c.  with  10% 
sulphuric  acid.  Solid  sodium  nitrite  is  then  added,  crystals  of  the 
same  size  being  added  to  each  solution,  and  when  the  evolution  of  gas 
is  over,  10  c.c,  of  concentrated  potassium  hydroxide  are  added,  and 
diluted  to  100  c.c.  The  red  colorations  are  then  compared  in  a 
colorimeter.       The  method  is  found  to  give  accurate  results. 

C.  H.  D. 

Detection  of  Blood  in  Faeces.  W.  Dockhoen  (Pharm.  Zeit,  1912, 
57,  165). — The  tests  recommended  for  the  detection  of  blood  in  faeces 
are  the  guaiacum  test,  the  benzidine  test  (compare  Abscr.,  1911,  ii, 
348),  and  the  phenolphthalein  test,  the  latter  test  depending  on  the 
conversion  of  phenolphthalin  into  phenolphthalein  by  the  action  of 
blood  in  the  presence  of  hydrogen  peroxide.  A  test  in  which  aloin 
is  used,  which  is  similar  to  the  guaiacum  test,  may  also  be  em- 
ployed ;  it  is  stated  that  the  addition  of  a  few  drops  of  chloroform 
increases  the  sensitiveness  of  this  test.  W.  P.  S,  /  <■ 
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The  Absorption  and  Refraction  Methods.  Kael  Auwers 
{Ber.,  1912,  45,  1)63—976.  Compare  Hantzsch,  this  vol.,  ii,  313).— 
Polemical ;  mainly  on  the  relative  value  of  the  absorption  spectrum 
and  the  refractivity  in  the  investigation  of  the  constitution  of  organic 
substances.  D,  F.  T. 

Spectra  of  the  Arc  Light  Aureol.  Heinrich  Hertenstein 
{Zeitsch.  wiss.  rhotochem.,  1912,  11,  69 — 87). — The  arc  flame  spectra  of 
various  metals  and  their  halogen  salts  have  been  examined  and 
compared  with  the  corresponding  arc  and  flame  spectra.  In  this  part 
of  the  paper,  the  observations  made  with  copper  are  recorded.  The 
arc  flame  spectrum  consists  of  a  series  of  bands  shaded  off  towards  the 
red  end  of  the  visible  region.  As  compared  with  the  arc  spectrum, 
that  of  the  arc  flame  extends  further  at  the  less  refrangible  end,  but 
not  so  far  at  the  violet  end.  This  difference  is  attributed  to  the  lower 
temperature  of  the  arc  flame.  The  copper  lines  which  are  visible  in 
the  arc  flame  spectrum  are*  those  which  ai-e  of  greatest  intensity  in  the 
arc  spectrum. 

The  influence  of  the  surrounding  atmosphere  was  also  investigated 
by  observations  in  carbon  dioxide  and  in  a  mixture  of  equal  volumes  of 
air  and  oxygen.  In  carbon  dioxide  the  intensity  of  the  bands  is 
appreciably  reduced,  whilst  the  effect  of  an  increased  supply  of  oxygen 
is  to  alter  the  relative  intensities  of  the  lines.  In  piCrticular,  the  lines 
of  the  first  and  second  subsidiary  series  are  considerably  reduced  in 
intensity  by  the  excess  of  oxygen.  H.  M.  D. 

Krypton  and  the  Auroral  Spectrum,  T.  W.  Page  {Proc. 
Physical  Soc,  1912,  24,  138 — 140). — In  view  of  the  coincidence  of 
the  green  auroral  line  X  =  5570  with  the  green  krypton  line,  it  has 
been  suggested  that  the  aurora  is  due  to  some  electrical  discharge 
phenomenon  in  which  krypton  is  concerned.  The  yellow  krypton  line 
X  =  5871  is  not  found,  however,  in  the  auroral  spectrum,  and  experi- 
ments have  therefore  been  made  to  ascertain  whether  changes  in  the 
relative  intensities  of  the  two  krypton  lines  are  brought  about  by 
alterations  in  the  nature  of  the  electrical  charge.  This  does  not 
appear  to  be  the  case,  the  two  lines  being  of  approximately  equal 
intensity  both  in  the  ring  discharge  and  the  canal  ray  spectrum. 

H.  M.  D. 

Structure  of  Some  Spectral  Bands.  R.  Fortrat  {Compt.  rend., 
1912,  154,  1153 — 1156). — A  discussion  of  apparent  irregularities 
amongst  the  components  of  the  green  carbon  band,  certain  hydro- 
carbon bands,  and  the  water  vapour  bands,  \  =  3064,  2811,  2608,  and 
2449  Angstrom  units.  W.  O.  W. 

Wave-lengths  in  the   Iron   Spectrum.     Henri    Buisson  and 
Charles  Fabry  {Ann.  Physik,   1912,  [iv],  38,  245— 246).— The  wave- 
VOL.  OIL  ii.  34 
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lengths  of  three  lines,  not  previously  measured  by  the  authors,  are  in 
good  agreement  with  the  values  given  by  Eversheim  (this  vol.,  ii,  110). 

H.  M.  D. 

The  Zeeman  Effect  for  Copper,  Iron,  Gold,  Chromium, 
Nickel,  Palladium,  Manganese,  and  Argon  in  the  Visible 
Spectrum.  O.  LCttig,  W.  Hartmann,  and  C.  Peteukk  {Ann.  Phyaik, 
1912,  [iv],  38,  43 — 70). — A  detailed  examination  has  been  made  of 
the  influence  of  a  magnetic  field  on  various  lines  in  the  spectra  of 
the  above  elements,  the  use  of  an  echelon  grating  enabling  the  requisite 
dispersion  to  be  obtained  with  magnetic  fields  of  small  intensity.  By 
this  means  the  errors  resulting  from  the  lack  of  homogeneity  of  the 
field  are  to  a  large  extent  avoided.  The  data  are  tabulated  and 
compared  with  the  results  obtained  by  previous  observers. 

H.  M.  D. 

The  Spectral  Extension  of  Ultra-red  and  Ultra-violet 
Vibrations  and  its  Relation  to  the  Different  Crystal  Systems. 
Kurt  Eisenmann  {Ber.  Deut.  physikal.  Ges.,  1912,  14,  315 — 321). — 
Expressions  are  deduced  for  the  frequencies  of  vibration  of  the  atom 
and  electron,  and  these  are  applied  in  the  calculation  of  the  maximal 
energies  for  the  atoms  of  different  elements,  assuming  that  the 
number  of  the  neighbouring  atoms  which  exert  an  influence  on  the 
vibrations  of  a  particular  atom  is  dependent  on  the  crystalline  system 
to  which  the  element  in  question  belongs.  H.  M.  D. 

Influence  of  Temperature  on  the  Ultra-red  Absorption  of 
Gases.  Eva  von  Bahe  {Ann.  Phyaik,  1912,  [iv],  38,  206—222. 
Compare  Abstr.,  1909,  ii,  630;  1910,  ii,  914).— The  influence  of 
temperature  on  the  absorption  of  ultra-red  rays  by  gases  has  been 
investigated  by  experiments  with  carbon  monoxide,  carbon  dioxide, 
nitrous  oxide,  methane,  and  ethyl  ether  at  room  temperature,  and  at 
about  170°. 

The  absorption  curves,  which  have  been  constructed  from  the 
bolometer  readings,  show  that  a  rise  of  temperature  is  accompanied 
by  a  broadening  of  the  absorption  band  when  the  volume  of  the 
absorbing  gas  is  kept  constant.  If  by  admission  of  air  or  other  inert 
gas,  the  pressure  in  the  absorption  apparatus  at  the  lower  tempera- 
ture is  made  equal  to  the  pressure  exerted  by  the  gas  at  the  higher 
temperature,  the  temperature  effect  becomes  more  obvious.  In 
these  circumstances,  the  absorption  curve  cori"esponding  with  the 
higher  temperature  is  found  to  lie  appreciably  lower  than  the  curve 
for  the  room  temperature,  and  the  broadening  of  the  band  is  very 
pronounced.  The  observed  change  in  the  character  of  the  absorption 
points  to  a  damping  down  of  the  absorbing  particles  as  a  result  of  a 
rise  in  temperature.  This  damping  effect  cannot  be  due  to  the 
collisions  between  the  molecules,  but  to  intramolecular  changes.  It 
may  also  be  inferred  from  the  observations  that  the  ultra-red  absorption 
is  continuous.  H.  M.  D. 
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Absorption  Spectra  and  the  Solvate  Theory  of  Solution. 
Harry  C,  Jones  {Phil.  Mag.,  1912,  [vi],  23,  730— 742).— A  summary 
of  work,  details  of  which  have  been  published  previously  (compare 
Abstr.,   1909,  ii,  359;    1910,  ii,   370;    1911,  ii,    166,   168). 

H.  M.  D. 

The  Absorption  of  Light  by  Inorganic  Salts.  V.  Copper 
and  the  Alkali  Metals.  Kobert  A.  Houston  {Proc.  Roy.  Sue. 
Edin.,  1912,  32,  40 — 49). — An  apparatus  is  described  which  is 
suitable  for  .spectrographic  measurements  in  the  infra-red,  visible,  and 
ultra-violet  spectrum.  The  light  from  the  slit  is  rendered  parallel  by 
a  concave  nickel  mirror,  passes  through  the  fixed  prism,  so  placed  that 
the  middle  of  the  spectrum  suffers  minimum  deviation,  and  is  brought 
to  a  focus  by  a  second  nickel  mirror,  which  can  be  rotated  about  a 
vertical  axis.  The  illumination  with  nickel  mirrors  is  about  one-half  of 
that  with  quartz  lenses,  but  a  lai^ger  aperture  can  be  used,  owing  to 
the  better  collimation.  The  apparatus  has  also  the  advantage  of 
automatic  focussing,  and  the  quartz  prism  may  be  replaced  by  one  of 
glass  or  rock  salt  without  any  alteration  except  of  the  mirror  angles, 
and  a  slight  tilting  of  the  plate. 

The  photometer  employed  contains  a  quartz  rhomb  to  divide  the 
beam,  and  two  diffuse  reflecting  surfaces  of  opaque  silica.  The  two 
spectra  are  brought  into  contact  on  the  plate.  A  cell  containing  the 
solution  to  be  examined  is  placed  in  the  path  of  one  beam  and  one 
containing  water  in  the  other,  and  a  series  of  exposures  made  for 
different  positions  of  the  source  of  light. 

The  absorption  curves  of  cupric  sulphate,  chloride,  bromide,  and 
nitrate  agree  completely  in  the  infra-red.  In  the  ultra-violet,  a  trace 
of  the  nitrate  band  is  seen  in  the  case  of  the  nitrate. 

Lithium,  sodium,  potassium,  rubidium,  and  caesium  sulphates, 
sodium  chloride,  bromide  and  nitrate,  and  silver  nitrate  absorb  less 
than  water  in  the  infra-red.  The  absorption  in  the  ultra-violet  is  very 
small,  except  in  the  case  of  the  nitrates.  C.  H.  D. 

The  Absorption  of  Light  by  Inorganic  Salts.  VI.  The 
Cobalt  Chloride  Colour  Change.  Alexander  R.  Brown  {Proc, 
Roy.  Soc.  Edin.,  1912,  32,  50 — 61.  Compare  preceding  abstract). — 
The  absorption  of  aqueous  solutions  of  cobalt  chloride  has  been 
measured  at  different  temperatures,  but  on  account  of  experimental 
difficulties  the  method  has  been  preferred  of  diluting  a  concentrated 
solution  of  the  anhydrous  cliloiide  in  absolute  alcohol  with  water, 
and  measuring  the  extinction  coefficient  at  different  dilutions. 
This  value  appears  to  vary  very  little  with  the  concentration 
in  alcoholic  solutions  free  from  water.  The  quantity  of  the  red 
modification  increases  with  the  amount  of  water.  The  red  modifica- 
tion is  not  the  hexahydrate,  which  has  a  different  absorption 
spectrum.  A  mass  action  calculation  indicates  that  the  salt  may 
contain  ISHoO.  The  change  of  colour  on  heating  the  solution  is 
to  be  ascribed  to  the  change  from  the  polyhydrate  to  the  amorphous 
salt.  C.  H.  D. 

!  34—2 


ii.    508  ABSTRACTS   OF   CHEMICAL    PAPERS. 

The  Shape  of  Ultra-microscopic  Gold  Particles.  R.  Gans 
(Ann.  Physik,  1912,  [iv],  37,  881— 900).— The  nature  of  the  absorp- 
tion curve  for  colloidal  gold  solutions  has  been  calculated  on  the 
assumption  that  the  particles  have  the  form  of  ellipsoids  of  rotation, 
the  refractive  index  and  absorption  coefficient  of  the  particles  being 
supposed  to  have  the  same  value  as  metallic  gold.  In  the  case  of 
spherical  particles,  the  absorption  maximum  is  situated  in  the  green, 
but  as  the  ratio  of  the  lengths  of  the  axes  changes  from  unity  in 
either  direction,  the  maximum  is  displaced  towards  the  red  end  of  the 
spectrum.  The  experimental  data  obtained  by  Steubing  (Abstr.,  1908, 
ii,  600),  when  examined  in  the  light  of  these  results,  show  that  the 
colloidal  gold  particles  in  the  ruby-red  solutions  are  approximately 
spherical.  The  blue  solutions  of  the  same  degree  of  dispersity 
contain,  on  the  other  hand,  particles  which  deviate  considerably  from 
the  spherical  form. 

The  nature  of  the  polarisation  of  the  light,  which  is  scattered  by 
the  gold  particles,  also  points  to  deviations  from  the  spherical 
configuration.  H.  M.  D. 

Dynamic  Isomerism.  Henry  E.  Armstrong,  Thomas  M.  Lowry, 
Sydney  Young,  Cecil  H.  Desch,  James  J.  Dobbie,  Martin  O. 
FoRSTER,  and  Arthur  Lap  worth  {Brit.  Assoc.  Report,  1911,  91 — 94). 
— The  form  of  the  absorption  curves  of  organic  substances  indicates 
that  general  absorption  may  frequently  be  due  to  the  presence  of  a 
band  with  its  head  beyond  the  limits  of  ordinary  measurement.  The 
position  can  in  many  cases  be  arrived  at  indirectly  by  measuring  the 
magnetic  rotatory  dispersion.  This  indicates  that  in  the  majority  of 
saturated  organic  compounds  the  absorption  lies  in  the  far  ultra- 
violet at  X  1300  to  1400.  The  shallow  bands  which  appear  in 
acetone  and  similar  compounds  at  X  3000  to  4200  are  almost  without 
influence  on  the  optical  properties  within  the  visible  region.  The 
absorption  is  brought  nearer  to  the  visible  region  by  introducing 
an  ethylene  linking,  as  in  allyl  alcohol,  or  a  benzenoid  linking,  as  in 
phenylethylcarbinol.  C.  H.  D. 

Absorption  Spectra  of  Nitrocompounds  in  the  Ultra- 
violet. Arthur  Hantzsch  and  Kurt  Voigt  {Zeitsch.  phydkal.  Chem., 
1912,  79,  592— 598).— The  authors  (compare  this  vol.,  i,  151)  and 
Zelinsky  and  Rosanoff  (Abstr.,  1911,  ii,  1044)  have  arrived  at  totally 
different  conclusions  from  the  results  of  an  examination  of  the  ultra- 
violet absorption  spectra  of  nitro-compounds.  It  is  now  maintained 
that  this  result  is  not  due  to  the  unsatisfactory  nature  of  the  method, 
but  to  the  fact  that  Zelinsky  and  Rosanoff  have  not  applied  it 
properly. 

From  their  observations  Zelinsky  and  Rosanoff  have  drawn  the  con- 
clusion that  there  is  no  essential  difference  in  the  absorption  of  mono- 
and  di-nitroparafiins.  They  have,  however,  overlooked  the  fact,  already 
pointed  out  by  Baly  (Trans.,  1908,  93,  1747),  that  a  solution  of  sodium 
nitromethane  is  not  stable  in  solution,  but  immediately  begins  to  pass 
over  into  a  salt  of  nitroacetaldoxime,  which,  as  a  conjugated  act-nitro- 
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compound,  shows  strong  selective  absorption,  even  in  0*0001  molar 
solution. 

The  general  conclusions  of  the  authors  are  as  follows.  The  true 
nitro-group  shows  weak  selective  absorption  at  high  concentrations 
(O'l — O-Ql  normal).  The  simple  aci-group  shows  weak  general 
absorption.  The  introduction  of  further  NOg  groups  or  other 
unsaturated  negative  groups  scarcely  influences  the  absorption  of  true 
nitro-compounds,  but  enormously  increases  that  of  aci-nitro-compounds 
and  makes  it  selective  in  character.  This  conjugated  aci-nitro-group 
may  be  formulated  by  means  of  a  subsidiary  valency  formula,  thus  : 

R-C<~Q.Q>M  (where  X  =  N02,   CO,  CN,  CgHg,  etc.),  and   differs 

fundamentally  in  character  and  strength  of  absorption  from  the 
"simple"  aci-nitro-group  CINO'OM.  G.  S. 

The  Fluorescence  of  lodiae  Vapour  Excited  by  Polarised 
Light.  J.  Franck  and  G.  Hertz  (Ber.  Deut.  physikal.  Ges.,  1912,  14, 
423 — 425). — By  measurements  of  the  distribution  of  the  intensity  of 
the  fluorescent  light  in  different  directions  relatively  to  the  plane  of 
polarisation  of  the  exciting  beam  of  light,  it  has  been  found  that  the 
directions  of  vibration  of  the  light-emitting  particles  are  not  uniformly 
distributed,  and  that  the  direction  at  right  angles  to  the  plane  of 
polarisation  is  preferentially  adopted  by  the  vibrating  particles. 

H.  M.  D. 

Transformation  of  the  Resonance  Spectrum  of  Fluorescent 
lodme  into  a  Banded  Spectrum  by  Admixed  Gases.  J.  Franck 
{Ber.  Daut.  physikal.  Ges.,  1912,  14,  419 — 422). — In  presence  of  small 
quantities  of  the  inert  gases,  the  line  spectrum  emitted  by  iodine 
vapour  when  subjected  to  the  action  of  monochromatic  light  is  trans- 
formed into  a  banded  spectrum.  It  is  now  shown  that  this  effect  is 
not  peculiar  to  the  inert  gases,  but  is  brought  about  by  admixture 
with  other  gases,  such  as  hydrogen,  nitrogen,  and  oxygen.  Since  the 
inert  gases  have  no  electro-affinity,  the  total  light  emission  is  not 
diminished  as  a  result  of  the  transformation,  but  in  the  case  of  other 
gases  the  change  in  the  nature  of  the  spectrum  is  accompanied  by  a 
decrease  in  the  quantity  of  light  emitted,  the  magnitude  of  which 
increases  with  the  electro-affinity  of  the  admixed  gas.  H.  M.  D. 

New  Classes  of  Oxyluminescent  Substances.  Marcel 
Delepine  [Gompt.  rend.,  1912,  164,  1171 — 1173.  Compare  Abstr., 
1910,  i,  295,  545,  612). — ^The  essential  condition  for  the  spontaneous 
phosphorescence  of  a  sulphur  compound  appears  to  be  that  it  should 
contain  the  element  in  a  readily  oxidisable  state ;  the  presence  of  a 

sulphur-carbon  grouping  or  of  the  SICO-group  is  not  necessary.  The 
following  compounds  phosphoresce  at  the  ordinary  temperature  with 
formation  of  sulphurous  and  sulphuric  acids :  SIPClg,  SIP(0Me)Cl2, 
S:P(0Et)Cl2,  S:P(0Pr«)Cl2,  !S:P(0Me)3,  S:P(0Et)3.  SIPEtCV  The 
following  compounds  are  not  phosphorescent :  SIP(0'C5Hji)Cl2.  SPBrg, 
S:P(0iMe)2Cl,  S:P(0Me)2-SMe.  W.  O.  W. 
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Circular  Polarisation  of  Liquid  Crystals.  Paul  Gaubrrt 
(Compi.  rend.,  1912,  154,  995— 997).  -When  the  cover  glass  of  a 
microscopic  preparation  of  a  doubly  refracting  liquid,  in  which  the 
molecules  are  more  or  less  orientated  perpendicularly  to  the  glass,  is 
pressed  with  a  needle,  a  sjiherolite  is  seen  barred  with  a  black  cross, 
the  centre  of  which  corresponds  with  the  centre  of  pressure.  Most  of 
the  moIe<*ule8  are  now  orientated  parallel  to  the  glass.  In  the  case 
of  some  liquid  crystals,  epipolar  colours  are  produced  through  circular 
polarisation.  These  are  best  observed  with  a  fused  mixture  of 
cholesterol  propionate  and  nonoate.  The  optical  appearances 
presented  by  this  type  of  liquid  are  fully  described.  W.  O.  W. 

The  Magneto  optical  Effects  in  Chlorine  and  Iodine.  A. 
Heuruno  {Ann.  Physik,  1912,  [ivj,  37,  1046—1048.  Compare  Abstr., 
191 1,  ii,  963). — Polemical  against  Wood  (this  vol.,  ii,  325).  The  variable 
rotation  of  the  plane  of  polarisation  of  the  light  in  the  neighbourhood 
of  the  sodium  i>-lines  cannot  be  accepted  as  a  basis  for  the  explana- 
tion of  the  magneto-optical  effects  in  the  case  of  iodine  vapour. 

H.  M.  D. 

Method  for  Examining  the  Purity  of  Optically  Active 
Compounds.  Eknst  Deussen  {J.  jyr.  Chtjii.,  1912,  85,  [ii],  484—488). 
— In  support  of  the  view  that  the  high  rotatory  power  of  ^-caryo- 
phyllene  nitrosite  and  hydrochloronitrosite  (this  vol.,  i,  368)  is  to  be 
referred  to  the  influence  of  the  chromophoric  group,  the  author  points 
out  that  the  aryliminocamphor.s  de.scribed  by  Forster  and  Thornley 
(Tran's.,  1909,  95,  943)  are  all  coloured  and  possess  a  very  high 
rotation. 

The  rotatory  power  of  specimens  of  ^-caryophyllene  nitrosite,  caryo- 
phyllene  glycol,  caryophyllenenitroanilide,  and  cadinene  dihydrochloridc 
in  varying  states  of  purity  have  been  determined  for  Na  (589  fxfi)  and 
Hg  (491  fifi.)  light  at  22°.  With  a  somewhat  impure  specimen  of  the 
nitrosite  it  was  found  that  [a]x»  diminished  from  1615'4°  to  1536"3*^ 
as  the  concentration  of  the  solution  increased  from  0*1265  to  3*4308, 
whilst  [ajgg  increased  from  1286°  to  1764*2°.  With  a  pure  specimen 
of  the  nitrosite,  [a]jj.  falls  from  1833-5°  to  1604-7°  and  [a],„  from 
1398°  to  1190-4°  as  the  concentration  increased  from  0-09888  to 
2-7468,  The  pure  nitrosite  thus  shows  anomalous  rotatory  dispersion. 
It  is  suggested  that  these  and  similar  variations  in  the  rotation  may 
be  utilised  for  examining  the  purity  of  optically  active  compounds,  and 
in  particular  of  such  substances  as  terpenes,  alkaloids,  and  proteins, 
the  purity  of  which  is  difficult  to  control  by  the  usual  methods. 

F.  B. 

Direct  and  Indirect  Light  Reactions.  Chr.  Winther  (Zeitsch, 
wis8.  Photochem.,  1912,  11,  92 — ^103). — On  the  basis  of  Planck's  theory 
of  energy  quanta,  the  author  has  calculated  for  a  series  of  photo- 
chemical reactions  the  quantity  of  energy  which  is  necessary  for  the 
chemical  change,  and  compared  this  with  the  quantity  of  light  energy 
which  is  absorbed.  In  the  case  of  the  change  occurring  in  the  silver 
bromide  photographic  plate,  the  decomposition  of  Eder'.s  solution,  the 
oxidation  of  hydrogen  iodide  and  of  oxalic  acid,  the  absorbed  light 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   511 

energy  is  smaller  than  the  chemical  energy.  The  reverse  holds  for  the 
decomposition  of  ferric  oxalate,  the  conversion  of  anthracene  into 
dianthracene,  the  decomposition  of  ammonia,  and  the  bleaching  of  dyes. 
Changes  belonging  to  the  first  group  represent  "  indirect  light  reac- 
tions "  ;  these  are  all  accompanied  by  a  diminution  of  free  energy, 
are  very  sensitive  towards  impurities,  and  the  action  of  the  light  con- 
sists in  producing  a  catalyst.  Reactions  of  the  second  group  represent 
"  direct  light  reactions,"  and  these  are  not  necessarily  accompanied  by 
a  diminution  of  free  energy,  but  may  be  reversible  reactions. 

H.  M.  D. 

Action  of  Ultra-violet  Light  on  Chlorine.  Ernest  B. 
LuDLAM  {Phit.  Mag.,  1912,  [vi],  23,  757— 772).— The  behaviour  of 
chlorine  towards  ultra-violet  light  has  been  investigated  in  a  series  of 
experiments  in  which  comparative  observations  were  made  on  air, 
chlorine,  and  mixtures  of  these  gases.  Pure  dry  air  is  not  ionised  to 
any  large  extent  by  light  of  wave-lengths  greater  than  180yu,/x,  although 
the  ionisation  produced  by  shorter  wave-lengths  is  very  consider- 
able. The  addition  of  a  trace  of  water  vapour  to  dry  air  increases 
the  ionisation  to  an  enormous  extent.  If  very  small  quantities 
of  chlorine  are  added  to  ordinary  air,  the  ionisation  is  also  increased 
to  some  extent,  but  the  addition  of  larger  quantities  has  the  opposite 
effect,  the  ions  and  nuclei  which  are  otherwise  formed  in  air  being 
destroyed  by  the  addition  of  considerable  quantities  of  chlorine.  Pure 
chlorine  is  not  appreciably  ionised  by  the  action  of  ultra-violet  rays, 
and  condensation  nuclei  do  not  appear  to  be  formed. 

The  observations  show  that  the  atom  of  chlorine  does  not  readily 
give  up  an  electron  under  conditions  which  readily  lead  to  the 
expulsion  of  electrons  in  the  case  of  the  electro-positive  elements.  In 
reference  to  the  union  of  hydrogen  and  chlorine  under  the  influence  of 
light,  it  is  suggested  that  the  hydrogen  atom  may  lose  an  electron, 
which  will  then  combine  with  the  chlorine  atom  and  result  in  the 
chemical  combination  of  the  atoms.  H.  M.  D. 

The  Reduction  of  Mercuric  Salt  by  Ferrous  Salt  and 
Light.  Chr.  Winther  {Zeitsch.  vnss.  Fhotochem.,  1912, 11,  60 — 68). — 
When  aqueous  solutions  containing  ferrous  and  mercuric  chlorides  are 
subjected  to  the  action  of  light  from  a  quartz  mercury  lamp, 
mercurous  chloride  is  precipitated.  The  rate  of  reduction  under 
different  conditions  has  been  examined  in  some  detail. 

When  the  concentration  of  the  mercuric  chloride  is  constant  and 
relatively  small,  the  rate  is  nearly  independent  of  the  concentration  of 
the  ferrous  salt.  For  a  given  concentration  of  the  latter,  the  rate 
increases  at  first  with  the  amount  of  mercuric  chloride  and  then 
diminishes.  The  maximum  appears  to  be  attained  when  the  two 
salts  are  present  in  equimolar  quantities. 

In  the  case  of  solutions  containing  small  quantities  of  mercuric 
relatively  to  ferrous  chloride,  the  sensitiveness  increases  with  the 
dilution,  but  this  is  not  the  case  for  solutions  containing  equimolar 
quantities.  Such  solutions  do  not  vary  to  the  same  extent  when  the 
concentration  is  changed,  and  the  maximum  sensitiveness  is  shown  by 
solutions  containing  the  two  salts  in  3-molar  concentration. 
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The  presence  or  absence  of  oxygen  is  without  appreciable  influence 
on  the  equimolar  solution,  but  oxygen  reduces  the  quantity  of 
mercurous  chloride  obtained  when  a  large  excess  of  ferrous  chloride  is 
present. 

The  most  active  light  rays  are  those  of  wave-length  less  than 
265fifjL,  as  is  shown  by  comparative  experiments  in  quartz,  uviol 
glass,  and  ordinary  glass  vessels.  H.  M.  D. 

The  Hertz- Halwachs  Effect  and  Photo-chemical  Actions. 
G.  Keboul  {Le  Radium,  1912,  9,  155 — 160). — When  ultra-violet  rays 
are  allowed  to  fall  on  plates  of  copper  or  silver  covered  with  thin 
layers  of  the  corresponding  halogen  salts,  electrons  are  emitted,  and 
the  photo- electric  effect  associated  with  this  has  been  investigated. 
The  plate  under  examination  was  connected  with  an  electrometer,  the 
intensity  of  the  photo-electric  effect  being  measured  by  the  rate  of 
leakage  of  the  charge  from  a  parallel  plate  connected  up  to  a  battery 
of  small  storage  cells. 

The  intensity  of  the  effect  increases  with  the  time  of  exposure  to 
the  ultra-violet  rays,  and  if  the  exposed  plate  is  kept  in  the  dark  for 
some  time,  a  further  increase  is  found  on  renewed  exposure,  A  similar 
phenomenon  is  exhibited  by  a  copper  plate  covered  with  a  thin  layer 
of  oxide. 

If  the  exposure  to  the  ultra-violet  rays  is  continued  for  a  sufficiently 
long  time,  a  maximum  ionisation  current  is  obtained,  and  the  plates 
exhibit  fatigue  when  the  exposure  is  further  prolonged.  The  decay  in 
the  intensity  of  the  effect  is  accompanied  by  a  darkening  of  the 
covering  film. 

Experiments  made  with  films  of  different  thicknesses  show  that  the 
emission  of  electrons  increases  with  increasing  thickness  of  the  halogen 
salt  layer,  whereas  the  fatigue  effect  and  the  colour  change  are  more 
quickly  and  clearly  developed  in  the  case  of  the  thin  films. 

A  comparison  of  the  potential  current  curves,  which  are  obtained  in 
the  action  of  the  active  rays  on  polished  copper  and  on  copper  coated 
with  bromide,  shows  that  the  ions  formed  in  the  two  cases  are  of  the 
same  kind. 

The  observations  afford  evidence  that  the  emission  of  electrons  is 
not  conditioned  by  the  chemical  change  which  the  halogen  salts 
undergo  on  exposure  to  the  ultra-violet  light.  The  darkening  of  the 
covering  film  is  brought  about  by  visible  rays  without  any  accom- 
panying photo-electric  effect,  and  it  seems  more  likely  therefore  that 
the  observed  increase  in  the  emission  of  electrons  on  continued  ex- 
posure is  due  to  a  change  in  the  valency  of  the  metal,  such  as  would 
result  if  sub-halides  were  formed.  H.  M.  D. 

A  Critical  Study  of  Spectral  Series.  II.  The  p-  and  «- 
Sequences  and  the  Atomic  Volume  Term.  William  M.  Hicks 
{Proc.  Roy.  Soc.  1912,  ^,86,  413.  Compare  Abstr.,  1910,  ii,  86).— The 
sequences  or  types  of  formulae  which  give  the  principal  and  sharp  series 
in  the  ease  of  the  alkali  metals  are  found  to  express  respectively  the 
sharp  and  principal  series  in  the  case  of  elements  belonging  to  the 
second  and  third  groups  of  the  periodic  table.     Further  evidence  has 
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been  obtained  that  these  sequences  depend  on  the  atomic  volumes  of 
the  elements. 

The  spectrum  of  europium  indicates  that  this  element  fills  the  gap 
between  cadmium  and  mercury.  The  probable  densities  of  europium 
and  radium  deduced  from  the  series  formulae  are  12 '58  and  510  or  6*12 
respectively.  H.  M.  D. 

Protective  Action  of  Colouring  Matters.  Elizabeth  F. 
Stevenson  {Zeitsch.  Ghem.  Ind.  Kolloide,  1912,  10,  249— 252).— The 
fact  discovered  by  Liippo-Cramer  {Photographische  Prohleme,  p.  28) 
that  erythrosin,  a  crystalloid  substance,  exerts  a  protective  effect  on 
colloidal  silver  bromide,  has  been  further  investigated.  It  is  shown 
that  erythrosin  has  very  little  solvent  action  on  silver  bromide,  that 
it  does  not  appreciably  alter  the  number  of  colloidal  particles  in  a 
given  volume  of  solution,  but  that  it  is  markedly  adsorbed  by  the 
submicrons  of  the  silver  bromide.  As  a  result  of  this  adsorption  the 
rate  of  migration  of  the  colloidal  particles  in  the  electric  field  is 
considerably  increased,  which  is  explained  on  the  assumption  that  it 
is  mainly  the  anions  of  the  dye  which  are  adsorbed.  Eosin,  fluorescein, 
and  Congo-red  also  increase  the  stability  of  colloidal  solutions  of  silver 
bromide.  G.  S. 

Bleaching  of  Methylene-blue  in  the  Visible  Spectrum.  P. 
Lasaeeff  {Zeitsch.  physikal.  Chem.,  1912,  79,  638.  Compare  this  vol.,  ii, 
219). — Reference  is  mad©  to  papers  by  Gebhard  (see  following  abstract) 
and  von  Hiibl  {Wien.  Mitteilungen,  1909,  268)  on  this  subject. 

G.  S. 

Bleaching  of  Methylene-blue  in  the  Visible  Spectrum.  Kurt 
Gebhard  (Zeitsch.  physikal.  Ghem.,  1912,  79,  639 — 640.  Compare 
Phot.  Korrespondenz,  1911,  364;  Lasareff,  previous  abstract). — A 
gelatin  plate  containing  methylene-blue  and  glycerol  is  bleached  in 
strong  sunlight  more  rapidly  in  a  vacuum  than  in  the  presence  of  air. 
On  re-oxidation  in  the  dark,  the  colour  of  the  plate  bleached  in  a  vacuum 
is  completely  restored,  but  that  bleached  in  sunlight  has  a  different 
shade.  This  is  due  to  the  fact  that  in  sunlight  ai  oxidation  of  part 
of  the  dye  occurs  simultaneously  with  the  reduction,  and  in  certain 
circumstances  the  colour  of  the  dye  may  not  return  in  the  dark,  the 
substance  being  completely  destroyed. 

In  agreement  with  von  Hiibl  (loc.  cit.)  and  contrary  to  the  results 
of  Lasareff,  the  reduction  of  methylene-blue  was  ouly  observed  in  the 
presence  of  glycerol.  G.  S. 

Ozonisation  of  Oxygen  by  a-Rays.  S.  C.  Lind  (Monatsh.,  1912, 
33,  295—310;  Le  Radium,  1912,  9,  104—106;  Amer.  Ghem.  J., 
1912,  47,  397 — 415). — The  conversion  of  oxygen  into  ozone 
by  the  a-rays  from  a  tiny  bulb  containing  radium  emanation  and 
sufficiently  thin  in  the  wall  to  allow  the  a-rays  to  escape  has  been 
studied  quantitatively.  The  number  of  ozone  molecules  formed  has 
been  compared  with  the  number  of  pairs  of  ions  produced  by  the  a-rays 
in  the  gas  during  the  experiment.     In  several  series  of  experiments 
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the  ratio  of  these  quantities  varied  inexplicably  to  a  considerable 
extent.  But  the  order  of  the  two  quantities  was  always  the  same,  and 
in  no  case  did  the  number  of  ozone  molecules  exceed  a  greater  limit 
than  half  the  number  of  pairs  of  ions,  although  it  fell  as  low  as  one- 
tenth  in  one  experiment.  The  conclusion  is  drawn  thut  the  ozone  is 
produced  by  the  reaction  between  oxygen  ions  and  molecules,  and  that 
unknown  causes  result  in  a  loss  of  the  ozone  formed,  in  some 
circumstances.  The  ratio  of  the  concentration  of  ozoue  to  oxygen  was 
in  no  case  gi  eater  than  1  :  1000.  Oxygen,  from  the  electrolysis  of 
potassium  hydroxide,  both  moist  and  dry,  streaming  through  and 
stationary  within  the  apptratus,  was  employed.  F.  S. 

The  Secondary  Rays  Excited  by  the  a-Rays  from  Polonium. 
I.  V.  E.  Pound  {Pkd.  May.,  1912,  [vi],  23,  813— 837).— The  S-rays 
emitted  by  surfaces  of  brass  and  carbon  subjected  to  bombardment  by  the 
a-rays  of  polonium  in  an  almost  perfect  vacuum  were  found  to  decrease 
with  lapse  of  time,  which  was  traced  to  the  removal  of  the  gas 
occluded  by  the  surface.  This  "  fatigue  effect  "  was  greater  for  carbon 
than  for  brass.  A  carbon  surface  thoroughly  fatigued  by  being  left 
in  the  exhausted  appar-itus  for  a  week  did  not  recover  on  re-admitting 
air  or  hydrogen  and  allowing  it  to  remain  a  week  before  re-exhausting. 
If  kept  in  the  vacuum  only  a  short  time,  expo.sure  of  the  surface  to  air 
very  considerably  reduces  the  fatigue.  If  the  surface  is  freed  from 
occluded  gas  before  being  exposed  to  the  a-radiation  there  is  no  trace 
of  fatigue.  It  appears  that  the  effect  of  the  field  in  increasing  the 
velocity  of  the  a-i"ays  and  therefore  their  degree  of  reflexion  from  vhe 
bombarded  surface  produces  a  slight  contributory  effect,  which  increases 
the  apparent  fatigue,  in  the  case  of  brass  surface,  but  not  of  carbon. 

F.  S. 

The  Distribution  of  ^-Rays  Among  the  Single  Products 
of  the  Active  Deposit  of  Thorium.  •  Otto  Hahn  and  Lisk 
Meitnee  {Fhyaikal.  Zeitsch.,  1912,  13,  390 — 393). — The  penetrating 
^-rays,  with  velocity  above  0'72  (that  of  light  being  unity),  from  the 
thorium  active  deposit,  do  not  come,  as  previously  assumed,  from 
thorium-Z)  only,  but  for  the  greater  part  from  thorium-C.  The 
absorption  curves  of  the  /8-rays  in  aluminium  were  compared  for 
thorium-C -f- -i)  and  for  thorium-Z)  alone,  separated  from  the  former 
by  recoil  methods. 

The  thorium-C +  -Z)  was  separated  from  the  solution  of  the  thorium 
active  deposit  by  means  of  nickel.  The  ^-rays  of  thorium-C  -f-  -D  are 
absorbed  exponentially,  the  half  value  being  0'41  mm.  of  aluminium. 
Those  from  thorium-Z)  alone  are  also  absorbed  exponentially,  the 
half-value  being  0*32  mm.  The  calculated  half-value  for  thorium-C 
alone  is  0*48  mm.  The  /3-  and  y-ray  time-curves  for  pure  thorium-C, 
separated  by  nickel  from  the  solution  of  the  active  deposit,  should  if 
thorium-Z>  were  initially  absent  rise  from  zero  to  a  maximum  as 
thorium- Z)  is  regenerated,  on  the  assumption  that  thorium-Z)  alone 
of  the  members  of  the  series  gives  penetrating  rays.  On  the  contrary^ 
the  y8-r;iy  time-curve  rose  from  an  initial  value,  0'72  of  the 
maximum,  which  ^9-8  attained  in  ten  minutes,  and  corresponded  with 
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the  theoretical  curve  drawn  on  the  assumption  that  under  the 
conditions  of  measurement  65%  of  the  total  /8-ray  ionisation  comes 
from  thorium-C  and  35%  from  thorium-i)  when  these  two  products 
are  in  equilibrium.  The  y-ray  time-curve  was  completely  different 
•and  rose  from  an  initial  value  only  about  5%  of  that  at  the  maximum, 
which  was  attained  in  from  fourteen  to  sixteen  minutes.  Hence 
thorium-6\  which  gives  little,  if  any,  y-radiation,  gives  65%  of  the 
total  penetrating  /?  radiation,  whereas  thorium-Z)  gives  nearly  all  the 
y-rays  and  only  35%  of  the  /3-TAys.  F.  S. 

Absorption  of  y-Rays  by  G-aees  and  Light  Substances. 
J.  Chadwick  (Proc.  Physical  Soc,  1912,  24,  152— 156).— The  absorp- 
tion coefficients  of  the  y-rays  from  radium  after  passing  through  sheets 
of  lead,  3  mm.  and  10  mm.  thick,  have  been  measured  in  air,  carbon 
dioxide,  and  hydrogen  under  high  pressures.  For  the  rays  which  had 
passed  through  3  mm.  of  lead,  the  coefficients  were  found  to  be 
0-000062,  0-000102,  and  0-0000042  respectively  at  normal  temperature 
and  pressure.  For  rays  which  had  traversed  1  cm.  of  lead,  the 
coefficients  obtained  were  0-000059  for  air  and  0-000092  for  carbon 
dioxide. 

Measurements  were  also  made  with  liquid  air,  and  the  coefficients 
found  in  this  way  are  in  satisfactory  agreement  with  the  values 
calculated  from  the  data  for  air  under  pressure,  indicating  that  the 
absorption  of  y-rays  is  not  affected  by  temperature. 

The  absorption  of  the  two  groups  of  rays  was  also  determined  in 
aluminium,  iron,  lead,  wood,  water,  and  several  aqueous  solutions. 

H.  M.  D. 

[The  Ionisation  of  Liquid  Hydrocarbons.]  A.  Goldmann 
(Le  Radium,  1912,  9,  153 — 155). — The  experimental  data  obtained  by 
Bialobjeski  (Abstr.,  1911,  ii,  837)  in  the  investigation  of  the  con- 
ducticg  properties  of  various  fractions  of  American  petroleum  when 
subjected  to  /3-  and  y-rays  of  radium  are  criticised.  According  to  the 
thickness  of  the  layer  of  hydrocarbon,  the  values  obtained  for  the  sum 
of  the  ionic  mobilities  vary  within  wide  limits,  and  these  numbers 
have  therefore  no  particular  significance.  Contrary  to  Bialobjeski's 
opinion,  the  relationship  between  the  strength  of  the  ionisation 
current  and  that  of  the  electric  field  is  shown  to  be  consistent  with 
the  relationship  deduced  by  Jaffe  (Abstr.,  1909,  ii,  208  ;  1910,  ii,  481). 

H.  M.  D. 

Ionisation  by  Collision  in  Helium.  Ernest  W.  B.  Gill  and  F.  B. 
PiDDucK  {Phil.  Mag.,  1912,  [vi],  23,  837—849.  Compare  Abstr., 
1908,  ii,  798). — The  influence  of  small  quantities  of  foreign  gases  on 
the  ionising  power  of  the  ions  in  helium  has  been  examined.  From 
the  observations  it  appears  that  the  impurities  have  a  much  larger 
influence  on  the  positive  than  on  the  negative  ions.  If  a  and  )3 
denote  the  numbers  of  new  ions  which  are  generated  per  centimetre 
by  a  negative  and  a  positive  ion  respectively,  the  effect  of  the  addition 
of  075%  of  air  to  helium  (at  a  pressure  ot  5  mm.)  is  to  reduce  a  by 
about  8%,  whilst  /S  is  altered  to  the  extent  of  nearly  40%.  It  is 
supposed   that  the  difference  in  question  is  due  to  the  greater  ease 
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with  which  the  impurities  attach  themselves  to  the  relatively  slowly 
moving  positive  ions.  The  positive  ions,  thus  loaded,  are  less  effective 
in  producing  fresh  ions  by  collision,  because  of  the  longer  time  required 
to  reach  the  velocity  necessary  for  ionisation. 

In  consequence  of  the  reduction  of  /3  by  traces  of  air  or  other  gases, 
the  sparking  potential  is  increased  to  a  very  considerable  extent. 
In  pure  helium,  the  observed  minimum  sparking  potential  was  156 
volts,  which  is  much  smaller  than  that  for  other  gases,  nitrogen  298 
volts,  argon  233  volts,  and  hydrogen  273  volts  being  the  three  lowest 
sparking  potentials  recorded  previously.  H.  M.  D. 

Theory  of  Ionisation  by  Collision.  John  S.  Townsend  {Phil. 
Mag.,  1912,  [vij.  23,  856— 859).— Polemical  against  Campbell  (this 
vol.,  ii,  411).  Numbers  obtained  recently  for  the  rates  of  diffusion  of 
negative  ions  in  air  at  different  pressures  indicate  that  the  great 
majority  of  the  ions  must  be  in  the  electronic  state  at  any  given 
moment.  H.  M.  D. 

The  Passage  of  Homogeneous  Rontgen  Rays  through 
Gases.  E.  A.  Owen  (Proc.  Roy.  Soc,  1912,  A,  86,  426— 439).— The 
action  of  the  homogeneous  rays  emitted  by  iron,  nickel,  copper,  zinc, 
arsenic,  selenium,  strontium,  and  molybdenum  radiators  on  air,  carbon 
dioxide,  and  sulphur  dioxide  has  been  examined. 

In  all  these  gases,  the  coefficient  of  absorption  of  the  homogeneous 
radiation  is  approximately  inversely  proportional  to  the  fifth  power  of 
the  atomic  weight  of  the  element  emitting  the  characteristic  rays. 
According  to  the  data  given  by  Barkla  and  Sadler,  the  same  relation- 
ship appears  to  hold  for  the  absorption  of  the  rays  by  carbon,  magnesium, 
and  aluminium. 

The  absorption  and  the  ionisation  are  proportional  to  the  pressure  of 
the  gas.  Relative  to  that  in  air,  the  ionisation  in  carbon  dioxide  and  in 
sulphur  dioxide  is  approximately  constant  for  the  various  homogeneous 
rays  emitted  by  the  different  radiators. 

A  new  form  of  Rontgen  ray  bulb  is  described',  in  which  the  primary 
rays  are  allowed  to  strike  the  radiator  immediately  after  they  leave 
the  anti-cathode.  This  enables  the  size  of  the  radiator  to  be  reduced, 
and  yet,  at  the  same  time,  it  is  possible  to  make  use  of  a  greater  solid 
angle  of  rays  than  in  an  ordinary  bulb  with  a  much  larger  radiator. 

H.  M.  D. 

Velocities  of  Ions  in  Dried  Gases.  Robert  T.  Lattey  and 
Henry  T.  Tizaed  {Proc.  Boy.  Soc,  1912,  [A],  86,  349-357).— 
Measurements  have  been  made  of  the  velocities  of  the  positive  and 
negative  ions  which  are  formed  by  the  action  of  Rontgen  rays  on  dry 
hydrogen  and  carbon  dioxide.  The  velocity  of  the  positive  ions  in  the 
case  of  both  gases  is  proportional  to  Xjp,  where  X  is  the  potential 
gradient  and  p  the  pressure  of  the  gas.  The  velocity  of  the  negative 
ions  increases,  however,  more  rapidly  than  Xjp.  Both  results  agree 
with  those  obtained  in  previous  observations  in  dry  air. 

Values  representing  the  molecular  masses  of  the  ions  have  been 
calculated  from  the  velocity  data.  From  these  it  appears  that  the 
positive  ion  is  of  large  mass  and  represents  an  aggregate  of  at  least 
twenty-five  molecules  of  the  gas  in  which  it  is  formed.     These  large 
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positive  aggregates  appear  to  be  stable  even  under  the  influence  of  a 
fairly  strong  field.  The  negative  ions  are  much  smaller  in  size  and 
are  less  stable,  the  mass  of  the  ion  being  diminished  when  its  velocity 
is  increased  either  by  an  increase  in  the  potential  gradient  or  by  a 
diminution  in  the  pressure.  From  a  comparison  of  the  results  with 
those  obtained  in  experiments  with  imperfectly  dried  gases,  it  appears 
that  gas  molecules  are  more  easily  removed  than  water  molecules  when 
the  velocity  is  increased.  H.  M.  D. 

Simple  Molecules  as  Carriers  of  Blectricity  in  Gases  and  a 
New  Method  of  Measuring  Molecular  Diameters.  W.  Altberg 
{Ann.  Phtjsik,  1912,  [iv],  37,  849— 880).— The  velocity  of  the  most 
rapidly  moving  positive  and  negative  ions  in  a  gas,  subjected  to  the 
action  of  Rontgen  rays,  has  been  measured  by  a  method  in  which  the 
movements  of  the  ions  in  an  electric  field  between  guaze  condenser 
plates  were  compensated  by  forcing  the  gas  through  the  field  at  a 
measured  rate.  From  observations  in  air,  carbon  dioxide,  oxygen, 
nitrogen,  and  hydrogen,  it  is  found  in  all  cases  that  the  velocity  of  the 
positive  and  negative  carriers  of  electricity  is  such  as  to  show  that  the 
most  rapidly  moving  ions  are  represented  by  particles  of  the  dimensions 
of  the  simple  molecules. 

The  mobilities  of  the  gaseous  ions  have  been  employed  for  the 
calculation  of  the  molecular  diameters  by  means  of  Leonard's  formula, 
and  the  values  thus  obtained  are  compared  with  those  derived  from 
(a)  the  density  of  the  substance  in  the  liquid  state,  (6)  the  viscosity, 
and  (c)  the  absorption  of  slowly  moving  cathode  rays  in  the  gas. 

Some  experiments  were  also  made  in  reference  to  the  nature  of  the 
ions  in  mixtures  of  air  and  nitrogen,  and  the  behaviour  of  gas 
mixtures  is  discussed  from  the  theoretical  point  of  view.     H.  M.  D. 

Luminosity  of  Gases  under  the  Influence  of  Cathode  Rays. 
Ernst  Gkhrcke  and  R.  Seeliger  (^«r.  Z>eM«.  p/iysiyfca^.  Ges.,  1912,  14, 
335 — 343). — Experiments  are  described  which  show  that  the  luminosity 
of  gases  subjected  to  the  action  of  cathode  rays  exhibits  changes  in 
colour  and  intensity  when  the  velocity  of  the  cathode  rays  is  altered. 
The  change  in  velocity  was  brought  about  by  the  action  of  a 
longitudinal  electrical  field,  and  experiments  in  air,  nitrogen,  argon, 
helium,  hydrogen,  iodine,  and  mercury  vapour  showed  that  in  all 
cases  a  reduction  in  the  speed  of  the  cathode  rays  was  accompanied  by 
a  colour  change  from  the  blue  to  the  red  end  of  the  visible  spectrum. 
Below  a  certain  velocity,  the  luminous  emission  from  the  gas  is  displaced 
in  the  direction  of  greater  wave-lengths,  and  below  a  certain  limiting 
lower  velocity,  the  cathode  rays  are  no  longer  able  to  excite  luminescence. 
The  two  limiting  velocity  values  are  dependent  on  the  nature  of  the  gas. 
These  experiments  support  the  view  that  the  difference  in  the  luminous 
emissiou  of  the  negative  glow  and  the  positive  column  observed  in  the 
discharge  through  gases  is  due  to  the  difference  in  the  velocities  of  the 
exciting  electrons.  H.  M.  D. 

Emission  of  Negative  Electrons  by  Heated  Metals.  Karl 
Fredenhagen  (5er.  Deut.  physikal.  Ges.,  1912, 14,  384—397.  Compare 
Abstr.,  1911,  ii,  571). — Further  experiments  relating  to  the  emission 
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of  electronR  hy  heated  alkali  metals  have  been  made,  and  these  seem  to 
show  that  the  positive  result,  obtained  previously,  is  due  to  secondary 
effects.  Observations  were  made  with  sodium  and  potassium,  which 
were  subjected  to  double  distillation  in  the  highly  exhausted  electrode 
apparatus,  and  current  measurements  were  made  for  potential 
differences  varying  from  2  to  100  volts.  When  the  apparatus  was 
exhausted  as  completely  as  possible,  the  currents  indicated  were  very 
small  in  comparison  with  those  recorded  in  presence  of  traces  of  air, 
hydrogen, '^or  nitrogen  at  the  same  temperature.  When,  at  a  given 
temperature,  a  series  of  readings  was  repeated  after  the  lapse  of 
considerable  time  intervals,  the  conductivity  was  found  to  undergo 
continuous  diminution.  From  these  observations,  the  author  draws 
the  conclusion  that  the  emissions  of  electrons  has  not  yet  been 
definitely  proved  to  be  a  characteristic  property  of  the  metals  when 
raised  to  high  temperatures.  The  relatively  enormous  effects  observed 
in  many  cases  are  due  to  the  presence  of  gaseous  impurities,  the  inter- 
action of  which  with  the  metal  or  with  traces  of  other  substances 
in  the  surface  of  the  metal  gives  rise  to  the  emission  of  electrons.  The 
fact  that  the  observed  emission  increases  exponentially  with  the 
temperature  can  be  readily  accounted  for  on  the  assumption  that  the 
emission  of  electrons  is  due  to  secondary  processes,  the  speed  of  which 
is  controlled  by  rates  of  diffusion  or  of  chemical  reaction. 

H.  M.  D. 

Fluorescent  Rontgen  Radiation  from  Elements  of  High 
Atomic  Weight.  J.  Crosby  Chapman  {/'roc.  Roy.Soc,  1912,  ^,86, 
439 — 451.  Compare  this  vol.,  ii,  316). — An  examination  of  the 
radiation  emitted  by  the  group  of  elements  containing  tungsten,  gold, 
platinum,  lead,  bismuth,  thorium,  and  uranium,  by  a  method  which 
permits  of  the  elimination  of  the  scattered  radiation,  has  shown  that 
this  group  (Z)  gives  off  homogeneous  rays  similar  in  type  to  those 
which  are  emitted  by  the  elements  of  atomic  weight  between  calcium 
and  cerium  (group  K).  The  values  of  the  absorption  coefficient  in 
aluminium  have  been  determined  in  each  case. 

If  Wi  represents  the  atomic  weight  of  an  element  in  group  L, 
which  gives  out  a  radiation  of  a  certain  penetrating  power,  and  Wic  is 
the  atomic  weight  of  an  element  in  group  K,  which  would  emit  the 
same  radiation,  then  the  relationship  between  the  two  atomic  weights 
can  in  all  cases  be  expressed  by  the  empirical  formula 

W^  =  \{W,  -  48). 

From  experiments  with  lead  and  bismuth,  it  appears  that  the 
elements  of  high  atomic  weight  exhibit  the  same  selective  absorption 
phenomena  in  the  neighbourhood  of  an  absorption  band  as  the 
elements  of  group  K.  This  seems  to  show  that  the  mode  of  produc- 
tion and  the  type  of  the  radiation  of  both  groups  are  the  same. 

H.  M.  D. 

Recombination  of  Ions  in  Carbon  Dioxide  and  Hydrogen  at 
Different  Temperatures.  Henry  A.  Erikson  {Phil.  Mag.,  1912, 
[vi],  23,  747 — 749). — The  coefficient  of  recombination  of  ions  has  been 
measured  in  carbon  dioxide  and  hydrogen  at  different  temperatures. 
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In  carbon  dioxide,  the  coefficient  was  found  to  increase  from  2  "6  at 
100°  to  5-89  at  -  64°,  and  in  hydrogen  from  0-45  at  23°  to  6*00  at 
-  179°.  The  probable  cause  of  the  variation  in  the  rate  of  recombina- 
tion is  to  be  found  in  the  influence  of  temperature  on  the  thermal 
velocity  of  the  ions.  At  a  given  moment,  the  ions  in  a  gas  may  be 
divided  into  two  groups,  in  one  only  of  which  can  recombination  take 
place.  When  the  temperature  is  altered,  the  number  of  ions  in  one 
group  is  increased  and  in  the  other  diminished.  At  a  high  temperature 
nearly  all  the  ions  will  have  velocities  greater  than  the  limiting 
velocity,  and  the  coefficient  of  recombination  as  well  as  its  temperature 
coefficient  will  be  small.  At  a  low  temperature,  nearly  all  the  ions 
will  have  velocities  smaller  than  the  limiting  value,  and  the  rate 
of  recombination  will  be  relatively  large.  The  theoretical  curve 
showing  the  influence  of  temperature  on  the  coefficient  of  recombination 
is  of  the  same  character  as  the  experimental  curve.  H.  M.  D. 

Radioactivity  and  Molecular  Structures.  W.  A.  Douglas 
RuDGE  {Froc.  Camb.  Phil.  Soc,  1912,  16,  465— 480).— A  spiral  of 
nickel  wire  in  a  magnetic  field,  alternately  heated  and  cooled  by  the 
intermittent  passage  of  a  current  above  and  below  300°,  the  critical 
temperature  at  which  it  passes  from  the  magnetic  to  the  non-magnetic 
state,  produced  no  effect  on  an  electroscope.  Hydroferrocyanic  acid 
decomposed  by  heat  with  evolution  of  hydrogen  cyanide  inside  an 
electroscope  in  general  did  not  affect  the  leak,  but  certain  irregularities 
were  observed.  If  the  hydrogen  cyanide  was  removed  by  a  rapid 
current  of  air,  no  effect  resulted.  Otherwise  the  rate  of  leak  was 
enormously  increased.  The  increased  leak  decayed  at  different  rates, 
to  half-value  in  two  or  three  hours  in  one  instance,  and  in  a  few 
days  reached  a  steady  value  higher  than  the  natural  leak.  Hydrogen 
cyanide  prepared  in  seven  other  ways  showed  no  unusual  effect,  that 
evolved  from  hydroferrocyanic  acid  being  peculiar.  The  leak  was 
greater  when  the  leaf  was  positively  charged  than  when  it  was 
negatively  charged.  The  residue  from  the  hydroferrocyanic  acid 
when  introduced  into  the  electroscope  gave  a  small  and  uncertain 
effect.  If  the  hydrogen  cyanide  was  passed  through  dry  cotton  wool, 
it  retained  its  effect,  but  not  when  the  wool  was  moist.  No  effect  was 
obtained  when  chromium  was  reduced  from  acidic  to  basic  form  by 
heating  potassium  dichromate  with  oxalic  acid,  or  by  heating  potassium 
permanganate  alone  or  with  reducing  agents.  The  conclusion  is  drawn 
that  the  effects  observed  are  not  of  a  radioactive  character,  but  that 
hydrogen  cyanide  prepared  by  heating  hydroferrocyanic  acid  is  very 
strongly  ionised,  and  that  the  residue  has,  and  retains  for  a  long  period, 
the  power  of  ionising  the  air.  F.  S. 

The  Question  Whether  an  Active  Element  Exists  between 
Uranium  and  Uranium -X  Heinrich  Sirk  (Monatsh.,  1912,  33, 
-89 — 294). — Attempts  were  made  to  verify  the  existence  of  radio- 
uranium,  the  element  supposed  to  intervene  between  uranium  and 
uranium-X  A  specimen  of  uranyl  nitrate,  subjected  two  years 
previously  to  a  barium  sulphate  precipitation,  was  again  similarly 
treated,  and  the  barium  sulphate  subjected  to  various  operations.     No 
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substance  the  activity  of  which  increased  with  the  time  was  separated, 
and  it  is  suggested  that  the  original  observations  may  have  been  due 
to  secondary  causes,  such  as  diffusion,  which  are  known  to  play  a  part 
in  the  variations  of  the  activity  of  uranium- X  F.  S. 

A  Balance  Method  for  Comparison  of  Quantities  of  Radium 
and  Some  of  its  Applications.  Ernest  Rutherford  and  J. 
Chadwick  {Proc.  Physical  Soc,  1912,  24,  141-151).— The  method 
consists  in  balancing  the  saturation  ionisation  current  due  to  the 
■y-rays  against  an  opposite  ionisation  current  due  to  a  standard 
preparation  of  uranium  oxide.  The  current  due  to  the  latter  is  kept 
fixed,  and  the  standard  radium  preparation  is  moved  until  a  balance 
is  obtained.  The  standard  is  then  removed  and  a  balance  obtained 
in  the  same  way  for  a  second  radium  pi  eparation.  Since  the  intensity 
of  the  y-rays  from  a  point  source  falls  off  nearly  inversely  pro- 
portional to  the  square  of  the  distance,  the  relative  y-ray  activity  can 
be  deduced  from  the  measured  distances  of  the  radium  preparations 
from  the  corresponding  ionisation  chamber.  It  is  also  shown  that 
radium  emanation  may  be  estimated  in  this  way  by  comparison  of  its 
y-ray  activity  with  that  of  a  radium  standard. 

By  means  of  the  balance  method,  the  half- value  period  for  the 
transformation  of  the  emanation  was  found  to  be  3'854  days.  The 
time  required  for  the  development  of  the  maximum  y-ray  activity  due 
to  the  emanation  and  its  disintegration  products  was  found  to  be  255 
minutes,  which  agrees  exactly  with  the  calculated  value.  Exposure 
to  a  strong  magnetic  field  was  found  to  have  no  appreciable  influence 
on  the  y-ray  activity  of  radium.  H.  M.  D. 

Radium  Standards.  Heinrich  Mache  and  Stefan  Meyer 
{Physihd.  Zeitach.,  1912,  13,  320— 322).— The  heating  effect  of  the 
a-particles,  calculated  from  present  data  as  to  their  velocity  aud 
numbers,  amounts  to  127*7  calories  per  hour  per  gram  of  radium 
(element).  The  heat  of  the  recoiling  atoms  increases  this  to  1 30  calories, 
that  of  the  ^-rays  to  132*4,  and  of  the  y-rays,  if  it  were  possible  to 
absorb  them  all,  to  138. 

The  experimental  value  found  for  the  new  Austrian  standards,  in 
which  all  the  rays  except  82%  of  the  y-rays  were  absorbed,  is    1323 
instead  of    133*4  as   calculated.     The  calculation    of   the    saturation 
current  due  to  1  curie  of   emanation,  from  the  number  of   pairs  ot 
ions  produced  per  a-particle  and  the  number  of  a-particles  expelled  pei 
second,    is    2*75x10^    E.S.U.      The   total    saturation  current,    in   8 
vessel  of  infinite  dimensions  in  which  the  active  deposit  in  equilibriun 
with  the  emanation  was  deposited  on  the  walls,  is  calculated  to  b< 
6*10x10''   E.S.U.     The  experimental  values,   extrapolated  to  vessel; 
of   infinite  dimensions,  are  respectively    2*49  and    6  31   (Duane   an( 
Laborde),  2*75   and  6*10    (Rutherford),  and  2*67   and    6*02  (Flamn 
and  Mache)  in  terms  of  E.S.U.  x  10^.     This  shows  that  the  Manchestei 
Paris,  and  Vienna  standards  are  in  agreement  within  these  limits  c 
difference,    a  deduction    which  the  International  Radium   Standard 
Committee  at  Paris  have  since  confirmed  at  their  Paris  meeting  lOn 

F.  S. 
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The  Distribution  of  the  Active  Deposit  of  Radium  in  an 
filectric  Field.     E.    M.  Wkllisch  and  Howard  L.  Bronson  {Phil. 
Mag.,  1912,  [vi],  23,  714—729  ;  Amer.  J.  Sci,  1912,  [iv],  33,  483—498). 
— The  percentage  activity  due  to  the  active  deposit  of  radium  deposited 
on  the  positively  charged  case  was  compared  to  that  deposited  on  the 
negatively  charged  central  electrode  in   a   testing   vessel   containing 
radium  emanation   under  various  conditions.     For  very  small  applied 
potentials,  it  was   found  that   the    percentage   cathode   activity   was 
diminished  somewhat  when  the  ionisation  in  the  testing  vessel  was 
increased  by  an  extraneous  source  of  ionisation,  for  example,  JT-rays. 
For  higher  potentials  there  is  no  appreciable  effect.     In  air  at   1 
atmosphere  the  percentage  activity  deposited  on  the  cathode  increased 
from   42-7%  with   18  volts   to  80%   with   160   volts,    and  after   that 
increased  slowly  and  regularly  to    91*3%  with  4000  volts.     For  the 
latter  part  of  the  curve  the  percentage  was  independent  of  the  amount 
of  emanation.     The  curve  strikingly  resembles  that  of  a-ray  ionisation 
under  increasing  potentials.     The  ratio  of  the  ionisation  currents  is 
identical  with  the  ratio  of  the  percentage  cathode  activities  at  different 
potentials  above  that  necessary  to  prevent  "  volume  recombination  "  as 
distinguished    from    "  columnar   recombination."       The    experiments 
suggested  that  the  proportion  of  the  total  activity  deposited  on  the 
case  was  the  same  as  the  lack  of  saturation  of  the  ionisation  current. 
At  a  lower  pressure  (260  mm.)  the  percentage  cathode   activity  was 
nearly  constant  at  82%  for  potentials  from  80  to  2000  volts.     Under 
greater   pressures  (up   to    3^   atmospheres)   the    percentage    cathode 
activity  increased  for  a  potential  of  1100  volts  as  the  pressure  increased 
up  to  2    atmospheres  and  then  diminished.     Under  the  most  favour- 
able conditions  10%  of   the  total  activity  was  not  deposited  on  the 
cathode,  but  on  the  case  the  amount,  however,  appeared  to  diminish  con- 
tinuously as   higher  potentials  were  employed.     The  results  at   low 
pressures  suggest  that  the  percentage  lack   of   saturation,  which   is 
proportional  to   the  percentage  activity  escaping   deposition   on   the 
cathode,  is  greater  at  low  pressure  than  at  high  pressures,  and  that 
after  the  a-particles  have  ceased  to  ionise,  extra  ionisation  is  produced 
by  the  electric  field.    The  view  is  taken  that  "  neutrons  "  or  uncharged 
molecules  capable  of  specially  easy  ionisation,  for  example,  by  collision 
with  ions,  are  formed  by  the  a-rays,  possibly  as  the  result  of  a  partial 
ionisation,    whereby   the   molecule,   although    neutral,  is   left   in   an 
unstable  electrical  state.     The   active   deposit  particles  which   have 
been  exposed  at  formation  to  the  action  of  a-particles  are  regarded  as 
neutrons  in  this  sense.  F.  S. 

Decomposition  of  the  Purines  by  the  Action  of  Radium 
Emanation.  P.  Mesernitsky  (Ze  Radium,  1912,  9,  145 — 147).— 
The  action  of  radium  emanation  on  sodium  urate,  xanthine,  and 
hypoxanthine  has  been  examined.  The  substances  were  suspended 
in  an  aqueous  solution  containing  the  emanation,  and  from  time  to 
time  the  amount  of  nitrogen  in  the  solution  was  estimated.  By  this 
method  it  has  been  found  that  uric  acid  is  readily  decomposed,  xanthine 
very  slowly,  whilst  hypoxanthine  is  unaffected  by  the  emanation. 
Other  experiments  have  shown  that  the  decomposition  of  the  urate  is 
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due  to  the  a-particles,  the  penetrating  rays  having  no  action.  The 
decomposition  occurs  both  in  the  presence  and  absence  of  oxygen,  and 
ammonia  appears  as  one  of  the  decomposition  products,  about  34%  of 
the  nitrogen  being  found  in  this  form.  H.  M.  D. 

Action  of  Radium  Emanation  on  Monosodium  Urate.  Ebich 
VON  Knaffl-Lenz  and  Wilhelm  Wiechowski  {Zeitsch.  physiol.  Chem., 
1912,  77,  303 — 327). — Relatively  large  quantities  of  radium  emanation 
have  no  effect  either  in  decomposing  or  in  increasing  the  solubility  of 
monosodium  urate.  Radium-Z)  is  also  entirely  without  action,  and  the 
amount  of  ozone  formed  in  the  air  by  the  radium  preparations  is  also 
insufficient  to  cause  oxidation  of  uric  acid,  which  is  usually  susceptible 
to  ozone.  These  results  are  contrary  to  those  obtained  by  Gudzent. 
Decomposition  readily  took  place  in  impure  preparations  with  an 
alkaline  reaction.  The  possibility  of  the  activation  by  the  emanation 
of  a  uric  acid  oxydase,  which  is  present  only  in  traces  in  human  organs, 
is  discussed  in  order  to  explain  the  favourable  action  of  the  emanations 
in  cases  of  gout.  E.  F.  A. 

Action  of  Radium  Emanation  on  Colloids.  II.  Willem  P. 
JoRissEN  and  H.  W.  Woudstra  {Chem.  Weekblad,  1912,  9,  340—341. 
Compare  Abstr,,  1910,  ii,  1024). — After  the  lapse  of  one  and  a-half 
years  the  colloidal  solution  of  ferric  hydroxide  which  was  exposed  to 
radium  emanation  had  completely  coagulated,  so  that  the  emanation 
brings  about  a  slow  coagulation  of  the  colloid.  A  colloidal  solution  of 
chromium  hydroxide,  after  exposure  to  the  emanation,  was  found  to 
have  altered  slightly  in  appearance,  and  to  coagulate  with  a  lower  con- 
centration of  electrolyte  than  another  portion  which  had  not  been 
exposed  to  the  emanation.  G.  S. 

The  Quantities  of  Radium  and  Thorium  Emanations 
Contained  in  the  Air  of  Certain  Soils.  John  Satterly  {Pi'oc. 
Canib.  Phil.  Soc,  1912,  16,  514 — 533). — Measurements  on  the  quantity 
of  radium  emanation  contained  in  the  soil  at  various  depths,  continued 
over  a  year,  gave  for  a  depth  of  100 — 150  cm.  a  mean  value  of 
2  X  10"^*'  curie  per  litre,  or  2000  times  the  usual  amount  in  the 
atmosphere.  From  estimates  of  the  relative  volumes  of  air  and  soil 
and  the  quantity  of  soil  necessary  to  supply  the  emanation,  the 
apparent  radium  content  of  the  underground  soil  is  only  1*7  x  10"^* 
(gram  of  radium  per  gram),  or  seventy  times  less  than  the  probable 
actual  content,  so  that  little  of  the  radium  emanation  generated  can 
escape. 

The  proportion  of  radium  emanation  to  thorium  emanation  in  soil 
air  steadily  increases  with  depth.  At  a  depth  of  150  cm.,  if  the  pro- 
portion of  radium  is  assumed  to  be  1*1  x  10-^^,  that  of  thorium  is 
1*4  X  10-*,  which  is  probably  of  the  right  order.  F.  S. 

The  Chemical  Action  of  Penetrating  Radium  Rays.  II. 
The  Influence  of  the  Penetrating  Rays  on  Alkali  Iodides  in 
Aqueous  Solution.  Anton  Kailan  {Monatsh.,  1912,  33,  71 — 98). 
—Radium    preparations    of    various    strengths    in    closed  tubes   were 
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immersed  in  solutions  of  alkali  iodides  contained  in  opaque  vessels 
kept  at  constant  temperature,  and  the  iodine  liberated  after  a  known 
time  was  titrated  with  thiosulphate.  In  similar  circumstances 
the  action  increased  with  increasing  concentration  of  the  iodide  less 
rapidly  than  the  concentration,  as  in  the  analogous  action  of  ultra- 
violet light.  The  action  at  25'-'  was  less  than  at  12°  and  7°. 
Addition  of  hydrochloric  acid  notably  increased  the  action,  making  it 
appear  probable  that  the  alkali  liberated  exercises  a  retarding  effect. 
Sodium  iodide  showed  a  smaller  reaction  velocity  than  potassium 
iodide,  and  with  normal  solutions  in  absence  of  acid  no  iodine  could  be 
detected  after  the  action  of  over  100  mg.  of  radium  for  two  days. 
Various  explanations  of  the  reaction  are  discussed.  It  is  considered 
most  probable  that  the  rays  decompose  the  undissociated  iodide 
molecules,  liberating  iodine  and  hydrogen,  both  in  acid  and  alkaliue 
solutions.  F.  S. 

Revision  of  the  Atomic  Weight  of  Radium  and  the  Pre- 
paration of  Standards  of  Radium.  Otto  Honigscumid  (Monatsh., 
1912,  33,  253— 288).— The  value  obtained  by  Mme.  Curie,  recalculated 
as  226*34  in  terms  of  Ag=]  07*88  and  01  =  35-47,  is  criticised  on  the 
grounds  (1)  that  the  radium  chloride  crystals  may  not  have  been 
completely  dehydrated  at  150°;  (2)  that  the  crystals  decompose 
rapidly  in  dry  air  with  loss  of  chlorine,  whereas  the  fused  chloride  is 
much  more  stable ;  (3)  that  the  crystals  are  hygroscopic  and  rapidly 
absorb  water  during  weighing;  (4)  that  in  the  precipitation  of  the  hot 
solutions  with  silver  nitrate  the  rapid  balling  together  of  the  silver 
chloride  may  cause  adsorption  of  soluble  salts,  and  (5)  that  the 
solubility  of  the  silver  chloride  in  hot  water  was  not  corrected  for, 
which,  it  is  estimated,  may  cause  an  error  of  +0*7  unit  in  the  atomic 
weight. 

The  raw  material  employed  by  the  author  contained  about  1*5  grams 
of  radium  chloride,  of  which  0*82  gram  was  in  the  form  of  a  nearly  pure 
preparation  which  had  been  preserved  in  a  stoppered  quartz  tube  for 
two  years.  On  heating  in  nitrogen  to  300°  scarcely  any  water  was 
evolved,  but  on  fusion  in  hydrogen  chloride,  it  lost  5%  of  its  weight 
and  evolved  chlorine  and  water.  Freshly  prepared  radium  chloride 
can  be  fused  in  hydrogen  chloride  without  evolution  of  more  than  a 
trace  of  chlorine.  Hence  in  the  time  since  it  was  prepared  oxygen 
had  been  absorbed  and  hypochlorite  or  chlorate  produced.  The  fused 
chloride  glowed  brilliantly  in  the  dark  and  during  solution.  It  was 
found  to  give  an  atomic  weight  of  218*7  before  purification,  and 
about  220  after  removing  iron.  On  fractional  crystallisation  from 
aqueous  hydrogen  chloride  the  atomic  weight  rose  rapidly  to  225*9, 
Hud  did  not  further  increase.  Repeating  the  crystallisation  seventeen 
times  and  precipitating  the  aqueous  solution  with  alcohol  thirteen 
timevs  did  not  change  the  atomic  weight,  and  the  material,  about 
1*35  grams  of  chloride  in  all,  was  considered  as  pure  as  these  methods 
could  produce.  Any  radium-Z>  present  was  removed  before  fractiona- 
tion by  hydrogen  sulphide.  By  means  of  the  new  apparatus  of 
T.  W.  Richards  the  chloride  in  a  platinum  boat  was  stoppered  in  its 
weighing  bottle  in  dry  air  before  it  was  removed  from  the   tube  in 
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which  it  had  been  fused.  The  moist  crystals  in  the  boat  were  dried 
in  a  current  of  nitrogen  below  200°,  the  nitrogen  was  displaced  by 
dry  hydrogen  chloride,  and  the  salt  fused  at  900°.  On  cooling,  the 
hydrogen  chloride  was  displaced  by  nitrogen,  and,  lastly,  by  dried  air. 
The  precipitation  with  silver  nitrate  was  carried  out  in  the  cold  in  red 
light,  the  dissolved  silver  chloride  in  the  wash-water  being  estimated 
for  each  precipitation  by  the  nephelometer.  It  amounted  to  between 
0"25  and  0*5  mg.  Six  estimations  of  the  ratio  RaClg/AgCl  gave 
225 '95  as  the  mean  atomic  weight  of  radium  with  variations  in  the 
individual  experiments  of  not  more  than  ±0"03.  About  1  gram  of 
radium  chloride  was  employed.  Two  determinations  of  the  ratio 
KaClg/Ag  by  a  gravimetric  titration  method  with  the  help  of  the 
nephelometer  gave  also  2 25 '95  for  the  atomic  weight.  At  the  end  of 
the  work  the  material  was  again  crystallised  twenty  times  out  of 
hydrogen  chloride  solution,  and  an  estimation  showed  no  change 
of  atomic  weight. 

In  the  preparation  of  radium  standards  containing  a  known  weight 
of  radium  chloride,  crystals  dried  at  200°  were  used,  as  experiment 
showed  that  these  gave  the  same  atomic  weight  as  the  fused  salt. 
Glass  tubes,  3  mm.  wide  and  of  wall  thickness  0*27  mm.,  were 
quickly  filled  by  a  platinum  funnel,  and  weighed  in  weighing  tubes 
before  sealing  up.  In  this  way  five  standards  containing  respectively 
10-11,  31-17,  40-43,  236-91,  68050  mg.  of  radium  chloride  were 
prepared,  and  also  a  standard  solution  containing  12-92  mg.  in 
500  C.C.  F.  S. 

Absorption  of  Ultra-violet  Light  by  Radioactive  Elements, 
and  the  Degradation  Products  of  these  Elements.  Nicolai 
D.  Zelinsky  (Bull.  Acad.  Sci.  St.  Petershourg,  1912,  465— 487).— The 
results  of  the  author's  measurements  of  the  absorption  spectra  of 
radioactive  and  other  substances  show  that  the  activity  of  elements 
obtaining  their  energy  from  some  unknown  source  (probably  from  the 
internal,  potential  energy  of  the  atom)  is  exhibited  in  the  absorption  of 
light  both  by  the  active  materials  themselves  and  by  their  emanations. 
This  new  method  of  detecting  the  presence  of  radioactive  substances 
forms  the  fifth  now  available.  T.  H.  P. 

The  Radioactive  Properties  of  the  Carlsbad  Spring.  Werner 
^oxRO^ST^^  {Ber.  Deut.  physikal.  Ges.,  1912J  14,  356 — 366). — The  rate 
of  decay  of  the  emanation  from  the  Carlsbad  spring  water  shows  that 
the  emanation  is  almost  entirely  due  to  radium,  although  a  slight 
initial  fall  in  the  activity  after  removal  of  the  radium  emanation  by 
boiling  appears  to  indicate  that  very  small  quantities  of  thorium  are 
also  present.  The  activity,  of  the  Gasteiner  Lainer  spring  is  equiva- 
lent to  1*1x10"^^,  that  of  the  Carlsbad  spring  to  5-5x10"^^,  and 
that  of  the  artificially  concentrated  spring  water  (Karlsbader  Sprudel- 
lauge)  to  2-2  X  10"^  gram  of  radium  per  litre.  By  addition  of  small 
quantities  of  barium  chloride  to  the  water  acidified  with  sulphuric 
acid,  the  radium  can  be  removed  almost  quantitatively.  No  separa- 
tion is  effected,  however,  by  the  addition  of  sodium  thiosulphate  to 
the  acidified  solution.     Variable  quantities  are  removed  by  the  pre- 


GENERAL   AND   PHYSICAL  CHEMISTRY.  ii.   525 

cipitation  of  carbonates  and  silicates,  but  the  precipitation  of  ferric 
hydroxide  which  occurs  when  air  is  bubbled  through  the  solution 
does  not  remove  any  of  the  radium  salt.  H.  M.  D. 

Radioactivity  of  the  Thermal  Springs  of  Saint  Lucasbad 
(Hungary).  Bela  Szilakd  {Compt.  rend.,  1912,  154,  982— Q84).— 
This  group  comprises  twenty  springs  emitting  the  enormous  volume 
of  40,000,000  litres  of  water  per  diem.  The  temperature  varies  from 
24°  to  68°,  and  the  average  total  solids  amount  to  0'7  gram  per  litre. 
One  spring  gave  33  "5  x  10-^"  international  Curie  units  of  radium 
emanation  per  litre,  or  90 'S  x  10-^°  units  per  litre  of  dissolved  gas. 

W.  0.  W. 

Radioactivity  of  the  Waters  of  Monte  Amiata  and  Experi- 
ments on  the  Atmospheric  Dispersion  of  that  District. 
Hafkaelo  Nasini  and  C.  Porlezza  [Atti  R.  Accad.  Lincei,  1912,  [v], 
21,  i,  316 — 324). — The  authors  record  the  results  of  measurements  of 
radioactivity  in  the  case  of  thirty-nine  springs  at  this  spot,  as  well  as 
of  a  number  of  rocks  of  the  locality.  The  radioactivity  of  many  of 
the  waters  is  high,  reaching  in  one  case  9"170  Mache  units.  The 
activity  of  the  rocks  examined  was  not  unusually  large. 

11.  V.  S. 

The  Radium  Content  of  Rocks.  E.  H.  BOchner  (Proc.  K. 
Ahad.  Wetensch.  Amsterdam,  1912,  14,  1063— 1066).— Fresh  de- 
terminations of  the  radium  content  of  rocks  from  the  island  of  Borneo 
and  the  Moluccas,  and  also  from  the  province  of  Limburg,  Holland, 
confirm  the  average  results  previously  obtained.  The  mean  content 
of  eighteen  rocks,  mainly  from  Central  Borneo,  was  1*73  x  10~i2gram 
of  radium  per  gram,  which  agrees  with  the  mean  found  for  the 
Sumatra  rocks  (165),  and  with  the  mean  of  104  specimens  of  igneous 
rocks  (1*4)  found  by  other  investigators,  excluding  Joly's  results. 
Joly's  results  are  four  or  five  times  higher  than  those  found  by  other 
investigators,  and  give  the  mean  value  of^  for  126  specimens.  The 
Limburg  rocks  were  from  depths  of  685  to  1397  metres  from  a  bore 
near  Baarlo,  and  consisted  of  very  sandy  shales  and  quartziferous 
sandstones.  They  did  not  reveal  any  regular  connexion  between 
radium  content  and  depth.  The  mean  content  of  this  series  excluding 
one  exceptionally  high  result  was  1-6.  The  provisional  conclusion  is 
drawn  that  there  is  no  relation  between  radium  content  and  depth. 

F.  S. 

The  Emission  of  Electricity  from  Carbon  at  High  Tempera- 
tures. John  A.  Hahker  and  G.  W.  C.  Kaye  {Proc.  Roy.  Sac,  1912, 
[A],  86,  379 — 396). — The  electrical  properties  of  the  atmospheres  of 
carbon-tube  resistance  furnaces  have  been  examined  at  temperatures 
from  1500°  to  3000°.  By  the  application  of  small  potential  differences 
(2  to  8  volts)  to  axially  situated  carbon  electrodes,  currents  up  to  10 
amperes  were  obtained  at  the  higher  temperatures.  The  current 
intensity  increases  exponentially  with  the  temperature.  The  current 
potential  curves  indicate  that  the  current  is  proportional  to  the  applied 
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potential  at  the  higher  temperatures,  but  at  the  lower  temperatures 
saturation  values  appear  to  be  reached  even  with  the  small  voltages 
which  were  applied. 

Without  the  application  of  any  external  potential  difference,  a 
current  is  obtained  when  one  of  the  electrodes  is  kept  permanently  hot 
and  the  other  cooled  by  a  suitable  method.  Tlie  current  flows  from 
the  cold  to  the  hot  electrode  through  the  heated  ga?,  and  its  magnitude 
is  somewhat  greater  in  hydrogen  than  in  nitrogen.  These  currents 
(of  the  order  of  one  ampere)  appear  to  be  associated  with  the  transport 
across  the  electrode  gap,  firstly  of  the  impurities  in  the  carbon  and 
afterwards  of  the  carbon  itself.  The  first  of  these  stages  is  dis- 
tinguished by  a  temporary  current  of  greater  intensity  than  that 
which  is  obtained  when  the  steady  state  has  been  reached.  Some  of 
the  effects  described  have  also  been  found  in  experiments  in  which  the 
high  temperatures  were  produced  by  gas  heating.  H.  M.  D. 

Dielectric  Constant  of  Liquid  Arsenic  Hydride.  Herman 
ScHLUNDT  and  0.  C.  Schaefkr  {J.  Physical  Chem.,  1912,  16, 
253 — 254.  Compare  Abstr.,  1911,  ii,  458). — The  hydride  was  pre- 
pared by  Saunders'  method  by  the  action  of  dilute  sulphuric  acid  on  a 
sodium  arsenic  alloy.  The  dielectric  capacity  was  measured  at  15% 
and  at  the  boiling  point,  namely,  about—  70°. 

The  following  table  gives  the  dielectric  capacities  of  the  hydrides  of 
the  nitrogen  group  of  elements : 

-50°.  4-15°. 

Ammonia 227  15-9 

Phosphme    2-6  2-88 

Arsenic  hydride  2'58  2*05 

Antimony  hydride 2-58  I'Sl 

R.  J.  C. 

Properties  of  Salt  Solutions  in  Relation  to  the  Ionic 
Theory.  III.  Electrical  Conductivity.  Arthur  A.  Noyes 
and  Kaufman  G.  Falk  (/.  Amer.  Chem.  Soc,  1912,  34,  454—485. 
Compare  Abstr.,  1910,  ii,  929;  1911,  ii,  861).— Recent  data  on  the 
conductivity  of  salt  solutions  have  been  selected  and  brought  together 
in  a  table  showing  the  equivalent  conductivity  at  18°  and  0°  at  con- 
centrations between  0  and  1000  milli-equivalents  per  litre.  The 
viscosities  of  the  solutions  are  also  tabulated.  The  ionisation  values 
have  been  calculated  by  means  of  the  equation  y  =  Ar]/A(,r]Q,  where  rj  is 
the  viscosity  of  the  solution,  and  r;^  that  of  pure  water.  A  study  of 
these  data  has  revealed  certain  relations  between  the  degree  of  ionisa- 
tion, the  composition,  and  valence  type  of  the  salts,  and  has  shown 
that,  in  general,  ionisation  is  not  an  additive  property  with  respect  to 
the  ion-constituents,  and  its  value  is  not  related  to  those  of  the 
mobilities  of  the  ions,  A  comparison  of  the  values  at  0°  and  18°  has 
shown  that  the  differences  are  so  small  that  the  ionisation  values 
derived  from  the  conductivity  at  18°  may  be  employed  at  0°  without 
incurring  a  greater  error  than  is  involved  in  making  the  determinations 
at  0°. 

A  study  of  the  change  of  the  equivalent  conductivity  with  concen- 
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tration  has  indicated  that,  at  fairly  low  concentrations,  the  functional 
relation  between  ionisation  and  concentration  is  independent  of  the 
number  of  ions  into  which  the  salt  dissociates.  The  most  general  and 
satisfactory  expression,  so  far  discovered,  of  the  relation  between  the 
conductivity  and  concentration  of  uni-univalent  salts  is  given  by 
the  function  :  {CA)^/C{Aq  -  A)  =  K  +  Z)'((7A)"*,  corresponding  with 
{Gy)-IC(\-y)  =  K+D{Cyy^.  In  the  case  of  salts  of  the  uni-bivalent 
and  higher  types,  the  relation  between  ionisation  and  concentration  is 
probably  further  complicated  by  the  presence  of  the  intermediate  ion. 
The  most  probable  assumptions  which  can  be  employed  for  estimating 
the  concentration  of  the  latter  in  solutions  of  uni-bivalent  salts  have 
been  discussed  by  Harkins  (this  vol.,  ii,  29).  E.  G. 

Properties  of  Salt  Solutions  in  Relation  to  the  Ionic 
Theory.  IV.  Comparison  of  the  Ionisation  Values  Derived 
from  the  Freezing-point  Lowering  and  from  the  Conductivity 
Ratio.  Arthur  A.  Noyes  and  Kaufman  G.  Falk  {J.  Amer.  Chem. 
Soc,  1912,  34,  485 — 489). — A  comparison  of  the  ionisation  values 
derived  from  freezing-point  lowering  (Abstr.,  1910,  ii,  929)  and  from 
the  conductivity-viscosity  ratio  (preceding  abstract)  has  shown  that 
the  two  methods  give  values  for  most  uni-univalent  salts  agreeing 
with  each  other  within  2%  up  to  concentrations  of  O'lN,  and  that  the 
same  is  true  of  the  uni-bivalent  salts,  potassium  sulphate,  and  lead 
nitrate,  even  up  to  02iV.  The  halides  and  sulphates  of  bivalent 
metals,  as  well  as  lithium  chloride  and  sodium  sulphate,  on  the  other 
hand,  show,  as  a  rule,  much  larger  deviations  than  this  at  concentra- 
tions of  01— 0-2xy. 

A  discussion  is  given  of  the  causes  underlying  this  agreement  and  of 
the  effects  of  the  presence  of  the  intermediate  ion  and  of  the  formation 
of  double  molecules,  such  as  Mg2(S04)2,  and  of  complex  ions,  such  as 
Mg(S0j2--,  BaClr",  or  BaCls".  E.  G. 

Electrical  Conductivity  of  Solutions  of  the  Alcohols  in  Liquid 
Hydrogen  Chloride.  Ebenezer  H.  Abchibald  (J.  Amer.  Chem.  Soc., 
1912,  34,  584— 592).— In  earlier  papers  (Abstr.,  1907,  ii,  526,  840) 
an  account  has  been  given  of  the  conductivity  of  solutions  of  the  alcohols 
in  liquid  hydrogen  bromide  and  of  the  organic  acids  in  liquid  hydrogen 
chloride  and  bromide.  A  study  has  now  been  made  of  the  con- 
ductivity of  solutions  of  methyl,  ethyl  and  butyl  alcohols,  and 
resorcinol  in  liquid  hydrogen  chloride,  and  the  temperature-coefficients 
have  been  determined  at  various  concentrations. 

It  has  been  found  that  the  molecular  conductivity  increases  with  the 
dilution  in  the  case  of  dilute  solutions  of  the  three  alcohols,  and  also  in 
that  of  the  more  concentrated  solutions  of  all  four  substances,  but  that 
for  a  wide  range  of  dilution  it  decreases  with  the  dilution.  The 
increase  in  the  molecular  conductivity  with  dilution  for  the  concen- 
trated solutions  is  explained  on  the  assumption  that  a  considerable 
increase  takes  place  in  the  viscosity  of  the  solution  as  the  concen- 
tration increases,  and  that  this  is  accompanied  by  a  corresponding 
decrease  in  the  mobility  of  the  ions.  The  decrease  in  molecular  con- 
ductivity with  dilution  which  occurs  over  a  certain  range  is  regarded 
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as  due  to  a  complex  electrolyte  containing  n  molecules  of  the  solute  ; 
the  molecular  conductivity  is  then  expressed  by  Av"  instead  of  kv.  The 
best  conducting  solution  for  methyl  and  ethyl  alcohols  has  a  specific 
conductivity  of  0'007  reciprocal  ohms. 

The  temperature-coefficients  for  ethyl  and  butyl  alcohols  are  very 
large  and  increase  with  the  concentration.  This  is  regarded  as  due  to 
a  large  decrease  in  the  viscosity  of  the  solution  with  the  temperature, 
the  decrease  being  greater  the  more  concentrated  the  solution.  In  the 
case  of  resorcinol,  the  effect  of  the  decrease  in  the  viscosity  is  sufficient 
to  change  a  negative  temperature-coefficient  for  a  dilute  solution  into 
a  positive  coefficient  for  a  concentrated  solution. 

The  molecular  conductivities  of  methyl  and  ethyl  alcohols,  resorcinol, 
and  acetic  acid  in  liquid  hydrogen  bromide  and  chloride  are  compared, 
and  it  is  shown  that  the  hydrogen  chloride  solutions  are  much  the 
better  conductors.  E.  G. 

The  Becquerel  Effect  in  Solutions  of  Uranyl  Sulphate, 
Quinine  Sulphate,  and  Chlorophyll.  Alexander  Samsonow 
{Zeitsch.  vns8.  Fhotochem.,  1912,  11,  33 — 60). — The  conditions  have 
been  examined  under  which  a  potential  difference  is  established  between 
two  electrodes  immersed  in  the  solutions  when  one  of  the  electrodes 
is  illuminated  by  the  light  from  a  quartz  mercury  lamp.  The  potential 
time  curves  can  be  interpreted  most  readily  on  the  assumption  that 
the  ions,  which  result  from  the  removal  of  electrons  by  the  action  of 
the  light,  diffuse  to  the  electrodes  at  different  rates.  The  maximum 
effect  is  obtained  when  the  incident  light  corresponds  with  the  region 
of  maximum  absorption.  In  the  case  of  uranyl  sulphate  solutions, 
the  presence  of  traces  of  uranous  salts  is  necessary  for  the  development 
of  the  phenomenon.  In  the  continual  action  of  the  light  rays,  fatigue 
effects  are  exhibited,  and  when  the  light  is  removed,  after-effects  are 
observed. 

It  is  supposed  that  the  photo-electric  effect  is  not  a  consequence  of, 
but  rather  the  preliminary  stage  in,  the  chemical  changes  which  occur 
under  the  influence  of  the  light.  The  assimilation  of  carbon  dioxide 
by  plants  is  supposed  to  be  accompanied  in  the  same  way  by  a  previous 
formation  of  electrically  charged  molecules.  H.  M.  D. 

The    Formation     of    Complex     Compounds    in    Solution. 

N.  CosTACHESCU  and  Th.  Apostoi  (Ann.  sci.  Univ.  Jassy,  1912,  7, 
101 — 131). — The  relation  between  the  conductivities  or  refractive 
indices  and  the  concentration  of  the  solution  of  an  electrolyte,  for 
example,  of  potassium  chloride,  is  represented  by  a  straight  line.  In 
the  presence  of  another  electrolyte,  such  as  ammonium  chloride,  which 
does  not  form  a  complex  with  the  potassium  chloride,  the  relation 
is  still  a  straight  line,  showing  no  break.  If,  however,  the  second 
electrolyte  forms  a  complex  compound  with  the  first,  a  sharp  break 
takes  place  at  a  point  corresponding  with  the  composition  of  the  com- 
plex, the  slope  of  the  straight  line  being  changed  at  the  break.  The 
position  of  the  break  depends  only  on  the  ratio  of  the  concentrations 
of  the  two  electrolytes,  and  not  on  the  absolute  concentration  of  the 
solution. 
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Using  the  method  just  indicated,  the  authors  have  been  able  to 
prove  the  existence  of  the  following  complexes  in  solution,  all  of  which 
are  of  the  type  [MgX„]R^,  where  R  is  an  alkali  metal,  hydrogen,  or 
ammonium  ;    MgCi2,4KCl,  MgCl2,4NH^Cl,  MgCl2,4HCl ; 

Mg(C103)2,4NaC103 ; 
MgBr„4KBr,     MgBro,4NH^Br,      MgBr2,4HBr;     Mg(N08)2,4KN03, 
Mg(N03)2,4NH,N03,  Mg(N08)2,4HN03 ;  MgSO„2K2SO„ 

MgS04,2(NH,)2SO,, 
MgS04,2Na2SO^.      No    compound     is     formed    between    magnesium 
sulphate    and    sulphuric    acid,    neither   do    magnesium    salts    form 
complexes  with  ammonia. 

The  conductivity  method  is  the  most  sensitive  one  for  indicating  the 
formation  of  a  compound  ;  in  the  case  of  the  compounds  formed 
between  the  magnesium  salts  and  the  free  acids,  the  refractive  indices 
of  the  solutions  afford  no  indication. 

None  of  the  above  compounds  has  been  isolated.  T.  S.  P. 

Relationship  between  Electrolytic  Dissociation  Constants 
and  Chemical  Constitution.  Rudolf  Wegscheider  {Zeitsch.  Elektro- 
cheni.,  1912,  18,  277 — 281). — The  assertion  of  Derick  (compare  Abstr., 
1911,  ii,  712),  that  no  general  connexion  between  the  chemical 
structure  of  organic  electrolytes  and  their  ionisation  has  been  dis- 
covered, is  incorrect,  since  Ostwald's  well-known  factor  law  formulates 
such  a  connexion,  and  has  often  found  application  in  determining  the 
constitution  of  organic  electrolytes.  It  is  shown  that  Derick's  mo<le 
of  representing  the  relationship  between  constitution  and  dissociation 
constants  is  more  complicated  and  theoretically  less  well-founded  than 
that  of  Ostwald,  and  it  does  not  represent  the  observed  results  more 
accurately  (in  the  case  of  the  aromatic  acids  not  so  accurately)  as  the 
factor  rule.  There  is,  therefore,  no  reason  to  give  up  the  use  of 
Ostwald's  rule  in  favour  of  that  of  Derick.  G.  S. 

Electrochemical  Behaviour  of  Iron.  GIJnther  Schulzb 
{Zeitach.  Elektrocli^m.,  1912,  18,  326—333.  Compare  Abstr.,  1911,  ii, 
365  ;  1912,  ii,  126). — The  effect  of  polarising  iron  anodes  with  constant 
current  in  sulphuric  acid  of  different  concentrations  has  been  examined. 
W  hen  the  acid  is  less  than  50%  the  iron  is  only  rendered  passive,  but 
above  60%  and  a  current  of  3  milliamp./cm.^  valve  action  occurs  before 
the  metal  becomes  passive.  The  valve  action  below  75%  concentration 
of  acid  is  unstable  and  slowly  changes  to  passivity,  but  at  higher 
concentrations  is  stable.  The  maximum  potential  varies  according  to 
the  concentration  of  the  acid  between  40  and  70  volts.  Below  the 
maximum  potential  the  residual  current  which  flows  through  the  cell 
is  very  small.  Iron,  both  in  concentrated  and  in  fuming  sulphuric 
acid,  has,  like  aluminium,  the  property  of  partially  transforming  an 
alternating  current  into  a  direct  current. 

The  electrostatic  capacity  of  the  active  layer  fo'rmed  on  iron  is  of 
the  same  order  of  thickness,  and  depends  on  the  water  content  of  the 
sulphuric  acid  in  the  same  way,  as  does  that  on  aluminium. 

Nickel  and  cobalt  behave  similarly  to  iron,  and  other  metals  which 
show  valve  action  and  affect  the  direction  of  an  alternating  current 
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are    aluminium,    tantalum,    magnesium,    cadmium,    zinc,    antimony, 
bismuth,  copper,  and  tin.  G.  S. 

The  Function  of  Interatomic  Electrons  in  Catalysis  and 
Electrolysis.  Noe  L.  Muller  {Compt.  rend.,  1912,  154,  1 1 60—1 161); 
Pierre  Achalmk  (ibid.,  U6I — 1162). — A  question  of  priority  (com- 
pare Muller,  Abstr.,  1909,  ii,  112  ;  Achalme,  this  vol.,  ii,  322,  340). 

W.  0.  W. 

The  Electric  Pressure  Furnace.  I.  Construction  of  the 
Furnace  and  its  Temperature-gradient  Under  Pressure. 
Franz  Fischer  and  Hans  Ploetze  {Zeitsch.  anorg,  Chem.,  1912,  75, 
1 — 9). — The  furnace  described  may  be  used  with  oxygen  under 
100  atmospheres  pressure  up  to  1000°,  An  unglazed  porcelain  tube, 
36  cm.  long,  15  mm.  internal  diameter,  and  2  mm.  thick,  is  wound 
with  0'5  mm.  platinum  wire  on  a  paste  of  magnesia  and  alumina. 
After  wrapping  with  asbestos,  the  tube  is  heated  to  redness  to  remove 
organic  matter,  and  further  coated  when  cool  with  alumina  and 
magnesia.  This  process  is  repeated  until  the  layers  of  asbestos  and 
paste  are  12  mm.  thick,  when  it  is  coated  with  sodium  silicate  and 
placed  in  a  mild  steel  tube  with  walls  1  cm.  thick,  provided  with  thick 
flanges  to  which  the  ends  can  be  bolted.  The  leads  pass  through  the 
flanges,  and  are  insulated  with  asbestos.  Oxygen  is  admitted  through 
a  copper  tube  passing  through  one  of  the  caps,  whilst  the  other  is 
provided  with  an  escape  valve.  The  whole  furnace  is  rendered  water 
tight  by  suitable  jointing  material,  and  is  cooled  by  immersion  in 
a  trough  of  water. 

The  temperature-gradient  within  the  tube  is  much  steeper  under 
high  pressures  than  under  atmospheric  pressure,  and  the  difference 
between  different  parts  of  the  interior  may  amount  to  nearly  200°, 
and  the  furnace  is  therefore  only  suitable  for  qualitative  experiments. 

The  material  to  be  examined  is  placed  in  a  boat,  and  after  closing 
the  furnace  and  immersing  it  in  the  cooling  trough,  oxygen  is 
admitted  until  the  required  pressure  is  reached,  and  heating  is  then 
begun.  0.  H.  D. 

Influence  of  Oxide  Formation  and  Thermal  Treatment  on 
the  Magnetism  of  Copper.  J.  G.  Gray  and  A.  D.  Ross  {Physikal. 
Zeitsch.,  1912,  13,  404—407.  Compare  Abstr.,  1909,  ii,  208).— The 
explanation,  suggested  by  Behnsen  (this  vol.,  ii,  17),  of  the  author's 
previous  observations  is  criticised  adversely.  Further  observations 
relating  to  the  influence  of  thermal  treatment  on  the  magnetic 
properties  of  various  alloys  lead  to  the  view  that  the  behaviour  of 
nearly  pure  (non-electrolytic)  copper  is  due  to  the  special  properties  of 
the  iron  which  is  present  in  the  form  of  a  very  dilute  solid  solution. 
This  iron  is  supposed  to  form  stable  chains  of  elementary  magnets 
which  do  not  respond  to  an  applied  magnetic  field  in  ordinary 
circumstances.  Heating  and  subsequent  rapid  cooling  afford  conditions, 
however,  which  in  all  probability  favour  the  breaking  up  of  these 
chains,  and  this  results  in  the  development  of  permanent  magnetic 
properties.      The  increased  effect^  which   is  obtained    by  cooling  in 
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liquid  air  as  compared  with  water,  is  attributed  to  the  presence  of 
traces  of  nickel,  experiments  having  shown  that  the  magnetic 
transition  temperature  is  dependent  on  the  proportion  of  nickel,  and  is 
very  low  in  case  traces  only  are  present  in  the  copper.         H.  M.  D. 

The  Magnetisation  of  Alloys  of  Nickel  and  Cobalt.  Otto 
Bloch  {Ann.  Chim.  Phys.,  1912,  [viii],  25,  5 — 22;  Arch.  Sci.  phys. 
nat.,  1912,  [iv],  33,  293—308.  Compare  Weins  and  Bloch,  this  vol., 
ii,  1 7). — A  more  detailed  account  of  work  already  published. 

C.  H.  D. 

The  Nitrogen  Thermometer  Scale  from  300°  to  630°  with 
a  Direct  Determination  of  the  Boiling  Point  of  Sulphur. 
Arthur  L.  Day  and  Robert  B.  Sosman  (/.  Washington  Acad.  Sci., 
1912,  2,  167 — 176*). — In  order  to  avoid  the  uncertainty  attaching  to 
the  distribution  of  temperature  over  the  surface  of  the  gas  thermo- 
meter bulb  when  immersed  in  an  air-bath,  the  authors  have  compared 
the  indications  of  the  nitrogen  thermometer  with  those  of  thermo- 
couples, when  immersed  in  a  fused  mixture  of  sodium  and  potassium 
nitrates,  at  the  boiling  point  of  benzophenone  and  the  melting  points 
of  zinc  and  antimony.  The  three  temperatures,  as  measured  in  this 
way  by  the  nitrogen  thermometer,  were  found  to  be  30585°,  419*3°, 
and  629 "S"  respectively.  A  determination  of  the  boiling  point  of 
sulphur  by  the  nitrogen  thermometer  gave  444*4°.  H.  M.  D. 

Determination  of  the  Ratio  of  the  Specific  Heats,  and  of 
the  Specific  Heat  at  Constant  Pressure  of  Air  and  Carbon 
Dioxide.  H.  W.  Moody  {Phyaikal.  Zeitsch.,  1912,  13,  383—388).— 
The  specific  heat  ratio  was  obtained  by  the  method  of  adiabatic 
expansion,  the  resulting  change  of  temperature  of  the  gas  being 
determined  by  means  of  a  copper-constantan  thermocouple  con- 
structed of  wire  of  0*025  mm.  diameter.  The  one  junction  was 
situated  at  the  centre  of  the  large  spherical  gas  chamber  of  60  litres 
capacity,  and  the  other  was  placed  so  as  to  take  up  the  constant 
temperature  of  the  water-bath  in  which  the  gas  bottle  was 
immersed. 

By  making  a  series  of  experiments,  in  which  the  original  excess  of 
pressure  in  the  gas  chamber  varied  from  12  cm.  to  12  mm.  of 
merc\iry,  it  was  possible  to  obtain  by  extrapolation  a  value  of  the 
.«5per'ific  heat  ratio  corresponding  with  zero  excess  pressure,  and  thus 
to  eliminate  the  disturbing  effects  of  the  siabsequent  heat  exchanges. 
The  value  thus  obtained  for  the  specific  heat  ratio  is  1*4011  in  the 
case  of  air,  and  1*3003  for  carbon  dioxide  at  20°  and  760  mm. 
pressure.  These  numbers  are  utilised  in  the  calculation  of  the 
specific  heats  at  constant  pressure,  the  values  deduced  being  0*24118 
for  air  and  0*2008  for  carbon  dioxide,  both  at  20°  and  760  mm. 
pressure.  H.  M.  D. 

Specific  Heat  of  Tungsten  at  High  Temperatures. 
0.  M.  CoRBiNO  {Aiti  It  AccaJ.  Lincei,  1912,  [v],  21,  i,  346—351. 
Compare  this  vol.,  ii,  327). — By^the  adoption  of  certain  modifications 

*  and  Amer.  J.  Sei.,  1912,  [iv],  33,  617—683. 
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the  author  has  been  able  to  increase  the  accuracy  of  the  results 
obtained  by  his  method  for  the  investigation  of  the  thermal  constants 
of  a  metallic  filament.  In  regard  to  the  thermal  capacity  of  the 
tungsten  filament  employed,  the  new  results  confirm  the  conclusions 
preriously  reached.  The  proportionality  between  the  thermal  capacity 
at  constant  pressure  and  the  variation  of  resistance  with  temperature 
is  approximate  only,  but  the  proportionality  is  much  closer  when  the 
thermal  capacity  at  constant  volume  is  concerned. 

Actual  weighing  of  the  filament  employed  has  shown,  however,  that 
a  considerable  error  was  made  in  the  previous  estimation  of  its  weight, 
so  that  the  agreement  previously  recorded  between  the  observed  value 
of  the  specific  heat  and  the  calculated  value  does  not  exist.  The 
atomic  heat  at  constant  volume  is  7 '8.  R.  V.  S. 

Specific  Heat  of  Binary  Mixtures.  III.  Alfred  Schulze 
{Ber.  Deut.  physikcd.  Ges.,  1912,  14,  344 — 355.  Compare  this  vol.,  ii, 
327,  428). — Measurements  have  been  made  of  the  specific  heats  of 
mixtures  of  ethyl  ether  and  acetone,  benzene  and  acetone,  ethyl  ether 
and  carbon  disulphide,  and  chloroform  and  carbon  disulphide  at 
different  temperatures.  In  all  cases  the  specific  heat  of  the  mixtures 
is  less  than  that  calculated  from  the  simple  mixture  rule,  and  the 
deviations  increase  in  magnitude  with  fall  in  temperature.  The 
observed  divergencies  from  the  behaviour  of  an  ideal  pair  of  liquids 
is  attributed  to  association  of  the  acetone  and  the  carbon  disulphide. 
In  all  cases,  the  nature  of  the  binary  mixtures,  which  is  indicated  by 
the  thermal  behaviour,  is  in  agreement  with  that  suggested  by  the 
vapour  pressure  relationships.  H.  M.  D. 

Accurate  Cryoscopic  Determinations.  I.  Nitrates  of  Uni- 
valent Metals.  Walter  A.  Roth  (Zeitsch.  phyaikal.  Chem.,  1912, 
79,  599—620.  Compare  Abstr.,  1903,  ii,  467 ;  Washburn  and 
Mclnnes,  Abstr.,  1911,  ii,  794  ;  Biltz,  this  vol.,  ii,  242). — The  freezing 
points  of  dilute  aqueous  solutions  of  potassium,  sodium,  silver,  and 
caesium  nitrates  have  been  determined  by  the  method  already  given. 
The  "dissociation  constant"  of  caesium  nitrate  in  N/Sb-  to  JYjlO- 
solution  increases  with  the  concentration,  and  only  becomes  constant 
at  higher  concentrations.  Potassium  nitrate  in  iVY50  to  JV/S  concen- 
tration and  silver  nitrate  in  iV/100  to  JV/S  concentration  behaves 
similarly  to  caesium  nitrate.  The  view  of  Biltz,  that  caesium  nitrate  is 
exceptional,  inasmuch  as  it  follows  the  law  of  mass  action,  is,  there- 
fore, incorrect ;  the  validity  of  the  law  within  certain  limits  is  ascribed 
to  the  compensating  effect  of  two  factors,  namely,  hydration,  which 
increases  the  dissociation  constant,  and  the  formation  of  double  mole- 
cules, which  has  the  contrary  effect.  Sodium  nitrate  differs  from  the 
other  three  nitrates,  inasmuch  as  the  "  dissociation  constant "  in- 
creases steadily  from  iV^/45  to  N/S  dilution,  and  it  is  suggested  that  this 
salt  does  not  polymerise  in  solution.  This  explanation  also  applies  to 
the  cryoscopic  data  for  alkali  chlorides  and  iodates  due  to  Jahn  (Abstr., 
1905,  ii,  145;  1907,  ii,  433),  The  results  are  in  accord  with  the 
views  of  a  number  of  previous  observers,  that  the  degree  of  hydration 
diminishes  with  increasing  atomic  weight  of  the  cation.  G.  S. 


GENERAL  AND   PHYSICAL  CHEMISTRY.  ii.   533 

Freezing-point  Determinations  with  Very  Dilute  Aqueous 
Solutions.  B^HiTz  FlOoel  {Zeitsch.  physikal.  Cliem..,  1912,  79, 
577—591.  Compare  Hausrath,  Ann.  Phyaik,  1902,  [iv],  9,  622).— As 
a  mercury  thermometer  proved  useless  for  measuring  differences  of 
temperature  less  than  0'0l°,  the  author  employed  a  thermocouple  of 
copper  and  constantan,  which,  when  carefully  insulated  and  kept  per- 
fectly dry,  gave  results  accurate  to  2*5  x  10"''  degree.  The  freezing- 
point  determinations  were  made  by  finding  by  analysis  the  concentra- 
tion of  the  solution  in  equilibrium  with  ice. 

Measurements  were  made  with  solutions  of  potassium  and  sodium 
chloride  and  sodium  chlorate  and  bromate  of  concentrations  0*001  to 
about  O'l  normal.  The  experiments  were  designed  to  supplement  the 
freezing-point  determinations  of  Jahn  (Abstr.,  1905,  ii,  145  ;  1907,  ii, 
433)  at  higher  concentrations,  and  are  satisfactorily  represented  by  the 
interpolation  formula  suggested  by  that  observer.  The  electrical 
conductivity  of  solutions  of  sodium  chlorate  and  bromate  were 
measured  at  18°,  and  it  is  shown  that  the  differences  between  the 
degrees  of  ionisation  calculated  from  cryoscopic  and  conductivity 
determinations  is  greater  than  the  experimental  error.  Further,  the 
law  of  mass  action  is  not  valid  for  the  effect  of  dilution  on  the  ionic 
concentration,  whether  calculated  from  cryoscopic  or  conductivity 
data. 

Mannitol  and  carbamide  both  gave  for  the  molecular  freezing-point 
depression  a  value  of  about  1*86,  but  in  the  case  of  mannitol  the 
factor  in  question  increased  slightly  with  increasing  concentration. 

G.  S. 

Ethylene  Dibromide  in  Cryoscopy.  Enrique  Moles  {Anal.  Fis. 
Quim.y  1912,  10,  131 — 138). — Thorough  desiccation  by  means  of  a 
current  of  dry  air  raises  the  m.  p.  of  ethylene  dibromide  from  9"61°  to 
9'975°.  The  cryoscopic  constant  of  the  dry  is  125  as  against  118  for 
the  moist  compound.  G.  D.  L. 

Cryoscopic  Behaviour  of  Quaternary  Aromatic  Ammonium 
Salts  in  Bromoform.  Correction.  Edgar  Wedekind  and  F.  Faschkb 
{Ber.y  1912,  46,  1449 — 1450). — The  molecular  depression  of  the 
freezing  point  of  bromoform  is  144  (Walden,  Abstr.,  1910,  ii,  1036),  not 
151  (compare  Abstr.,  1911,  ii,  1060).  The  change  in  the  constant  yields 
values  of  the  molecular  weights  of  the  quaternary  ammonium  salts 
which  are  in  closer  agreement  with  those  required  by  the  authors' 
theory.  C.  S. 

Vacuum  Sublimation  Apparatus.  H.  J.  Pbins  {Chem.  Weekblad, 
1912,  9,  343). — The  apparatus  consists  of  a  short  gla.ss  retort  with  a 
wide  mouth,  and  provided  with  a  narrow  side-tube  which  can  be 
connected  to  a  filter  pump.  The  retort  is  closed  with  a  rubber  cork 
carrying  a  glass  tube  with  the  closed  end  inside.  This  tube  is  kept 
filled  with  cold  water,  and  when  the  arrangement  is  heated  uniformly 
in  an  asbestos  furnace,  the  whole  of  the  sublimate  collects  on  the 
cooled  tube.  G.  S. 
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Sublimation,  Vaporisation,  and  Liquefaction  of  Monatomic 
Elements.  Eduard  Gruneisen  {Ber.  Beut.  physikal.  Ges.,  1912,  14, 
322 — 334). — On  the  basis  of  Mie's  theory  of  monatomic  solid  substances, 
formulae  are  deduced  for  the  heat  of  sublimation  at  absolute  zero,  the 
heat  of  vaporisation  at  the  boiling  point,  the  heat  of  liquefaction,  and 
the  constant  in  Nernst's  vapour-pressure  equation.  H.  M.  D. 

Boiling  Points  of  Metals.  Harold  C.  Greenwood  {Zeitsch. 
Elehtrochem.,  1912,  18,  319 — 326). — Most  of  the  results  given  in  the 
paper   have   already  been  published  (compare  Abstr.,  1909,  ii,  720; 

1911,  ii,  468).  Measurements  have  also  been  made  for  pressures  below 
and  above  that  of  the  atmosphere,  and  the  results  are  represented 
graphically.  For  the  high  pressure  measurements  the  resistance 
furnace  was  enclosed  in  a  high-pressure  furnace  of  the  type  described 
by  Hutton  and  Petavel  (compare  Abstr.,  1907,  ii,  432),  the  surface  of 
the  metal  under  examination  being  observed  through  a  glass  window. 
The  boiling  points  of  lead  and  bismuth  were  observed  at  pressures 
exceeding  10  atmospheres,  that  of  zinc  at  50  atmospheres.  G.  S. 

A  Modified  Form  of  the  Landsberger  Boiling-point 
Apparatus.     John   H.    Paterson   {Proc.    Univ.  Durham  Phil.  Soc. 

1912,  4,  142 — 144). — A  measuring  vessel  of  the  usual  Landsberger 
type  is  enclosed  in  an  outer  jacket  provided  with  a  wide-bore  tap  at 
the  lower  end.  The  vapour  from  the  boiling  flask  enters  the  vessel  by 
means  of  a  side-tube,  provided  with  an  outlet  at  the  top  closed  by  a 
tap.  In  conducting  an  experiment,  when  the  boiling  point  has  become 
constant,  using  the  pure  solvent,  the  lower  tap  is  opened,  and  the 
sudden  cooling  of  the  contents  of  the  boiling  flask  causes  the  solvent 
in  the  inner  vessel  to  be  sucked  back  through  the  side-tube.  The 
weighed  solute  is  then  introduced,  and  the  lower  tap  closed  to  such  an 
extent  that  some  of  the  vapour  continues  to  pass  up  through  it  and  to 
warm  the  outer  jacket,  whilst  the  remainder  passes  up  through  the 
side-tube.  When  a  sufficient  quantity  has  condensed,  the  lower  tap  is 
opened,  but  to  prevent  sucking  back,  the  upper  small  tap  is  opened. 
The  volume  and  temperature  are  then  read,  and  the  experiment  is  then 
repeated  at  various  dilutions.  C.  H.  D. 

Pressure  Regulators  for  Ebullioscopic  Determinations. 
Ernst  Beckmann  [with  Walter  Weber  and  Julius  von  Bosse] 
{Zeiisch.  physikal.  Chem.,  1912,  79,  565 — 576). —  An  apparatus  for 
keeping  the  pressure  constant  in  the  neighbourhood  of  that  of  the 
atmosphere  is  described  and  figured.  The  principle  of  the  method  is 
that  an  alteration  of  pressure  forms  an  electrical  connexion  which 
actuates  a  relay  and  brings  the  enclosed  air  into  contact  either  with  a 
pump  or  with  an  arrangement  for  forcing  in  air.  The  making  or 
interruption  of  the  connexion  between  the  pump  and  the  air  inside 
is  effected  by  means  of  a  glass  tube  surrounded  at  the  closed  end 
with  a  cork  and  an  iron  ring.  It  is  inverted  over  a  narrow  tube 
leading  to  the  pump,  and  in  ordinary  circumstances  the  open  end 
dips  in  mercury  and  closes  the  connexion ;  when  the  relay  work?, 
however,  it  is  pulled  out  of   the  mercury  by  an  electromagnet,  connex- 
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iou  being  thu8  established.     For  details,  the  original  papers  must  be 
consulted. 

The  apparatus  can  be  arranged  to  maintain  constant  low  pressures 
(down  to  55  mm.)  or  high  pressures  (up  to  1350  mm.).  G.  S. 

A.diabatic  Device  for  Bomb  Calorimeter.  J.  August  Fkiks 
{J.  Avier.  Chem  Soc,  1912,  34,  643— 652).— The  application  of  a 
simple  adiabatic  device  to  a  bomb  calorimeter  enables  the  heat  of 
combustion  to  be  determined  with  greater  rapidity  and  accuracy,  and 
obviates  much  tedious  computation.  Apparatus  that  has  been 
previously  described  for  the  purpose  cannot  be  adjusted  to  calorimeters 
which  are  already  installed,  and  for  this  reason  a  new  form  has  been 
devised  which  can  be  readily  applied  to  any  bomb  calorimeter  of  the 
Atwater-Berthelot  type.  A  full  description  is  given  of  the  apparatus  and 
the  mode  of  employing  it.  E.  G. 

The  Different  Internal  Energies  of  a  Substance.  Richard  D. 
Kleeman  {Proc.  Camb.  Fhil.  Soc,  1912,  16,  540— 559).— On  the 
assumption  that  the  internal  energy  of  a  substance  is  divisible  into 
three  parts  :  (1)  the  kinetic  energy  of  the  translational  motion  of  the 
molecules ;  (2)  their  internal  molecular  energy,  and  (3)  the  potential 
energy  resulting  from  their  mutual  attraction,  the  author  deduces 
formulae  for  the  intrinsic  pressure,  the  internal  heat  of  vaporisation 
of  a  liquid,  the  specific  heat  of  a  gas  at  constant  volume  and  at 
constant  pressure,  and  also  the  specific  heat  of  a  liquid.  The  tempera- 
ture variation  of  the  molecular  attraction  and  the  Joule-Thomson 
effect  are  also  examined.  The  formula  obtained  for  the  intrinsic 
pressure  of  a  liquid  is  /*=  -aT//3,  in  which  a  denotes  the  coefiicient 
of  expansion  with  rise  of  temperature,  and  ft  the  coefficient  of  com- 
pression at  constant  temperature.  The  values  so  deduced  are  for  ethyl 
ether  -  2565  (at  25-4°),  benzene  -4083  (at  -  15-4°),  chloroform  -  2970 
(at  20°),  and  peutane  -1337  atmospheres  (at  20°).  With  rise  of 
temperature  the  intrinsic  pressure  diminishes  in  all  cases. 

The  considerations  evolved  in  this  method  of  treatment  lead  to  the 
conclusion  that  the  molecular  attraction  decreases  with  rie^e  of 
temperature,  and  thus  confirms  the  result  arrived  at  in  previous  papers. 

H.  M.  D. 

The  Function  of  Valency  in  the  Stability  of  Binary  Metallic 
Compounds.  Camille  Matignon  {Compt.  rend.,  1912,  154, 
1164 — 1165). — If  the  heats  of  formation  of  three  binary  compounds  of 
one  atom  of  a  bivalent  metal  with  hydrogen,  oxygen,  and  nitrogen 
respectively  are  q,  q-^,  and  q^  respectively,  the  heats  of  formation 
referred  to  one  molecule  of  each  of  these  gases  will  be  represented  by 
q,  2q^,  and  Zq^.  If  these  three  numbers  are  of  the  same  order  of  magni- 
tude and  the  resulting  compounds  are  solid  at  the  moment  of  dissocia- 
tion, these  will  show  comparable  stability.  In  other  words,  the 
gaseous  non-metals  unite  with  metals  to  form  compounds  of  compeirable 
stability  when  they  combine  with  the  same  weight  of  the  metal, 
developing  amounts  of  heat  inversely  proportional  to  their  valencies. 
The  relative  stability  of  the  hydride,  oxide,  and  nitride  of  calcium 
illustrate  the  truth  of  this  statement.  W.  O.  W. 
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Affinity  between  Iodine  and  Silver.  Ulbich  Fischer  {Zeitsch. 
Elektrochem.,  1912,  18,  283  — 288).— The  heat  of  formation  of  silver 
iodide  has  been  determined  by  three  independent  methods  with  fairly 
concordant  results.  The  first  method,  based  on  the  measurement  of 
the  temperature-coefficient  of  the  E.M.F.  of  the  cell :  iodine  | 
solution  of  potassium  iodide  j  silver  iodide  |  silver  gave  as  mean  value 
15,170  cal.  The  first  thermochemical  method  was  based  on  the 
determination  of  the  difference  in  the  amount  of  heat  given  out  when 
silver  iodide,  and  free  iodine  and  silver  were  dissolved  in  a  concentrated 
solution  of  potassium  cyanide,  and  gave  a  mean  value  of  14,820  cal. 
The  third  calorimetic  method  depended  on  the  measurement  of  the 
difference  of  heat  given  out  when  silver  iodide  and  silver  chloride  were 
dissolved  separately  in  potassium  cyanide  solution,  and  gave  a  value  of 
14,980  cal.  The  mean  of  all  the  values  is  14,990  cal.,  which  is 
considerably  higher  than  the  old  value  of  Thomsen,  13,800  cal.  The 
new  value  agrees  almost  exactly  with  that  calculated  from  the  E.M.F. 
of  the  silver-iodine  cell  on  the  basis  of  Nernst's  theorem  (15,080  cal.), 
whereas  there  was  a  considerable  discrepancy  with  the  old  value  of 
Thomsen. 

In  the  course  of  the  work  the  heat  of  formation  of  silver  chloride 
was  recalculated  as  29,940  cal.  as  compared  with  Thomsen's  value, 
29,400  cal.  G.  S. 

A  New  Method  of  Determining  the  Range  of  Molecular 
Action  and  the  Thickness  of  Liquid  Films.  Madison  M. 
Garver  {J.  Physical  Chem.,  1912,  16,  234 — 248.  Compare  Abstr., 
1910,  ii,  935). — It  is  assumed  that  the  range  of  molecular  interchange 
at  the  surface  of  a  liquid  extends  to  an  equal  depth,  c,  in  vapour  and 
liquid  phases.  If  the  surface  is  plane,  w^  molecules  of  vapour  are  in 
equilibrium  with  n^  molecules  of  liquid,  and  n^jn^  =  ajp,  where  cr  is  the 
density  of  the  vapour  and  p  the  density  of  the  liquid  in  the  respective 
active  layers.  If  the  liquid  is  in  the  form  of  a  spherical  drop  of 
surface  area,  a,  assuming  the  liquid  density  p  to  remain  unchanged, 
but  denoting  the  increased  vapour  density  by  a-',  the  ratio 
a-'jp  =  n^{a  +  ^a)/n^(a  -  Aa). 

Taking  the  vapour  pressures  w'  and  w  at  spherical  and  plane 
surfaces  as  proportional  to  the  vapour  densities  o-'  and  a-  in  the 
surface  films  :  w'/ia  =  ar'jtr  =  (a  +  Aa)/(a  -  Aa)  =  (»•  +  e/r  -  if,  where  r  is 
the  radius  of  the  spherical  drop. 

Now  according  to  Poynting  and  Kelvin's  equation:  loge  a)7o>  = 
2ydl<arD,  where  y  is  the  surface  tension  and  d  and  D  the  densities  of 
vapour  and  liquid  respectively.  By  combining  the  two  equations  for 
w'/o)  it  is  possible  to  calculate  the  value  of  e. 

The  assumption  that  the  density  of  the  liquid  in  the  active  film,  p, 
remains  unchanged  when  the  surface  changes  from  plane  to  spherical, 
breaks  down  when  the  thickness  of  the  active  film  e  is  an  appreciable 
fraction  of  the  radius  r.  The  error  is  less  than  1%  when  e/r=l/10, 
and  is  nearly  10%  when  c/r=  1/2. 

The  magnitude  of  the  range  c  is  calculated  for  a  number  of  liquid?. 
For  water  at  0°,  6  =  2-92  x  10-8  cm. ;  ethyl  ether  at  20°  €  =  3*65  x  10"* 
cm. :  benzene  at  80°,  €  =  3*42  x  10"^  cm. 
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If  the  surface  film  may  be  supposed  to  be  2e  thick,  the  tension 
per  sq.  cm.  of  cross  section  =y/2«,  where  y  is  the  surface  tension  in 
dynes  per  cm.  The  surface  film  of  liquid  water  has  about  l/8th  the 
tensile  strength  of  piano  wire,  or,  weight  for  weight,  about  equal 
strength. 

If  the  gas  equation  holds  for  the  vapour  of  a  given  substance,  it  is 
deduced  that  yj2f.  =  pRTjin,  where  m  is  the  molecular  weight.  Hence 
the  degree  of  tension  in  the  surface  film  is  equal  to  the  "  intrinsic 
pressure  "  of  the  liquid  as  previously  defined  by  the  author  {loc.  cit.), 
referred  to  the  density  in  the  surface  film,  p.  It  is  possible  that  the 
thickness  of  the  surface  film  is  less  than  2c,  in  which  case  p  is  greater 
than  the  density  D  of  the  bulk  of  the  liquid. 

With  the  equation  yl2i  =  pRTjm,  c  may  be  computed  from  the 
surface  tension  instead  of  from  the  vapour  pressure  of  the  liquid. 
The  two  sets  of  values  of  c  calculated  by  the  author  for  a  number  of 
common  liquids  agree  very  closely.  R.  J.  C. 

Modification  of  V.  Meyer's  Vapour  Density  Apparatus. 
Manuel  T.  Gil  {Anal.  Fis.  Quim.,  1912,  10,  82— 83).— The  bulb  of 
liquid  is  placed  on  a  wire  carrier  held  in  place  by  a  side  screw.  When 
the  apparatus  is  heated  ready  for  use,  the  carrier  and  bulb  are  released 
by  turning  the  screw.  G.  D.  L. 

Density  of  Solid  Substances  with  Especial  Reference  to 
Permanent  Changes  Produced  by  High  Pressures.  John 
Johnston  and  L.  H.  Adams  (J.  Amer.  Ghem.  Soc,  1912,  34, 
563 — 584). — A  method  is  described  for  the  accurate  determination  of 
the  density  of  solids,  and  a  discussion  is  given  of  the  effect  of  various 
factors  on  the  density. 

A  typo  of  pyknometer  has  been  devised,  consisting  of  a  bottle 
with  a  thick,  Hanged  neck,  on  to  which  the  stopper  fits  by  a  plane 
ground  joint.  The  two  surfaces  composing  the  ground  joint  must  be 
optically  flat,  and  great  care  must  be  taken  to  grind  them  properly. 
The  stopper  is  placed  firmly  on  the  bottle  by  a  sliding  and  slightly 
rotatory  motion,  and  neither  grease  nor  any  other  lubricant  should  be 
used.  By  means  of  this  apparatus  it  has  been  found  possible  to 
determine  the  density  of  salts  and  other  substances  within  0-02%.  In 
many  cases  such  accuracy  is  unnecessary,  as  much  greater  variations 
occur  due  to  the  lack  of  homogeneity  of  the  material. 

lb  has  been  suggested  by  earlier  observers  that  the  density  of  a 
solid  is  increased  by  powdering  it,  but  it  is  now  shown  that  the  density 
is  almost,  if  not  quite,  independent  of  the  size  of  the  particles,  provided 
that  these  are  quite  homogeneous  and  free  from  cracks  or  holes.  In 
the  case  of  strictly  homogeneous  substances,  the  change  of  density 
is  usually  loss  than  0001,  and,  if  real,  is  in  the  direction  of  a 
decrease. 

The  density  of  strictly  homogeneous,  crystalline  compounds  is  not 
affected  by  the  application  of  very  high  hydrostatic  pressure.  If, 
however,  the  pressure  is  not  uniform,  the  density  of  a  metal  which 
has  been  thus  compressed  or  deformed  in  any  other  way  usually 
increases  at  first,  probably  owing  to  the  filling  up  of  pores  or  cracks, 
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and  then  decreases,  sometimes  attaining  a  final  density  of  less  than 
the  original  value.  The  density  is  increased  by  subsequent  annealing. 
The  change  of  density  in  bismuth  on  compression  is  in  the  same 
direction  as  that  of  other  metals  (compare  Spring,  Abstr.,  1904,  ii, 
313).  These  results  are  discussed  in  relation  to  the  "flow"  of  metals, 
and  are  shown  to  be  in  harmony  with  the  view  that  the  "flow"  or  any 
deformation  is  a  manifestation  of  a  real  melting  produced  by  the 
unequal  strains  set  up  during  the  process. 

Emphasis  is  laid  on  the  fact  that  the  density  of  most  substances  is 
somewhat  variable  owing  to  lack  of  complete  homogeneity,  and  that, 
in  consequence,  slight  changes  of  density,  whether  produced  by  com- 
pression or  any  other  means,  cannot  be  regarded  as  satisfactory 
evidence  of  the  occurrence  of  a  transformation  or  chemical  reaction. 

E.  G. 

Equations  of  Condition  in  the  Region  of  Small  Volumes. 
GusTAV  Tammann  (Ann.  Physik,  1912,  [iv],  37,  975— 1013).— From 
Amagat's  data  for  the  compressibility  of  ethyl  ether,  ethyl  and  methyl 
alcohol,  and  carbon  disulphide,  it  is  shown  that  the  volume  pressure 
relationships  at  pressures  ranging  from  500  to  3000  atmospheres  can 
be  represented  by  means  of  the  equation:  {v-Vp^^){K+p)  =  CT,  in 
which  Vp=oo  is  the  limiting  volume  for  infinitely  large  pressure,  K  the 
pressure  resulting  from  the  attraction  of  the  molecules,  and  C  is 
a  constant.  This  equation  does  not,  however,  furnish  a  satisfactory 
account  of  the  volume  pressure  relationships  at  pressures  less  than  about 
500  atmospheres.  If  {v-v^^^)  is  regarded  as  the  free  volume  of  the 
liquid  and  {K+p)  as  the  internal  pressure,  the  relationship  may  be 
expressed  in  the  form  -  (free  volume)  x  (internal  pressure)  =  CT. 
This  shows  the  existence  of  a  close  analogy  between  the  behaviour  of 
liquids  under  high  pressures  and  that  of  ideal  gases.  Whereas, 
however,  the  gas  equation  has  the  same  constant  for  molar  quantities 
of  different  gases,  the  constant  C  in  the  high  pressure  equation  varies 
with  the  nature  of  the  liquid. 

From  the  existence  of  the  above  relationship  between  pressure  and 
volume  at  high  pressures,  it  may  be  inferred  that  the  molecular 
attraction  {K)  is  independent  of  the  volume  occupied  by  the  molecules 
of  the  liquid,  an  inference  which  is  not  in  accord  with  the  assumptions 
made  in  the  ordinary  kinetic  theory  of  the  liquid  state.  In  view  of 
the  close  agreement  of  the  high  pressure  equation  of  condition  with 
experimental  data,  the  conclusion  may  be  drawn  that  these  assumptions 
are  not  warranted. 

It  is  further  shown  that  an  analogous  equation  will  in  all  probability 
represent  the  pressure  volume  relationships  of  anisotropic  substances  at 
high  pressures.  The  exact  form  of  the  equation  cannot  as  yet  be 
determined,  however.  H.  M.  D. 

The  Two  Limiting  Volumes  of  Liquids  at  the  Absolute 
Zero  of  Temperature  and  at  Infinitely  Large  Pressure.  Fried- 
rich  KbRBER  {Ann.  Physik,  1912,  [iv],  37,  1014— 1045).— With  the 
object  of  determining  by  extrapolation  the  volume  occupied  by  a  liquid 
at  absolute  zero,  dilatometric  measurements  of  the  expansion  of  various 
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liquids  have  been  made  at  temperatures  varying  from  0°  down  to,  or  in 
some  cases  below,  the  freezing  point.  Over  this  range  the  volume 
change  can  be  satisfactorily  represented  by  the  formula  : 

in  which  u„.  is  the  volume  at  absolute  zero,  and  a  and  h  are  constants. 
It  is  shown  that  this  formula  may  be  employed  to  calculate  volumes  at 
lower  temperatures,  although  the  extension  to  higher  temperatures 
requires  the  introduction  of  another  term  involving  T^.  The  values  of 
a  and  6  and  the  extrapolated  values  of  Vq  a^'©  tabulated  for  ethyl  ether, 
ethyl  bromide,  phosphorus  chloride,  carbon  disulphide,  acetone,  and 
allyl,  ethyl  and  methyl  alcohols.  Whereas  the  last  three  liquids  are 
associated  to  a  considerable  extent,  the  first  five  are  approximately 
normal,  and  this  difference  finds  expression  in  the  values  of  6,  which 
are  much  smaller  for  the  group  of  associated  liquids  than  for  the 
normal  group. 

Utilising  Amagat's  data  for  the  compressibility  of  these  liquids  at 
high  pressures,  the  author  shows  that  the  equation  (i>-rp_„)(^+p)  =• 
CT  is  also  satisfied  by  the  data  for  acetone,  ethyl  bromide  and  iodide, 
phosphorus  chloride,  and  allyl  alcohol.  Values  of  Vp»„,  K^  and  C 
have  been  calculated  for  each  of  these  liquids,  and  the  corresponding 
values  for  ethyl  ether,  ethyl  alcohol,  methyl  alcohol,  and  carbon 
disulphide  have  been  recalculated  in  such  a  way  as  to  utilise  all  the 
available  experimental  data  in  the  deduction  of  the  values.  The 
pressure  {K)  due  to  the  molecular  attraction  has  the  following  values  : 
ethyl  ether  2792,  ethyl  alcohol  2911,  methyl  alcohol  3050,  allyl 
alcohol  3364,  acetone  3574,  ethyl  bromide  3375,  ethyl  iodide  3333, 
phosphorus  trichloride  3427,  carbon  disulphide  3691  atmospheres. 

According  to  the  equation  of  condition:  (jo  +  A)(t;  — t>p_„)  =  C^,  the 
value  of  Vo"  should  be  equal  to  Vp^^.  When  these  values  are  compared 
it  is  found  that  the  former  are  in  all  cases  greater  than  the  latter,  the 
difference  being  greater  for  the  group  of  normal  liquids  than  for  the 
three  alcohols.  The  divergences  are  discussed  in  reference  to  the  form 
of  the  volume  surface  at  very  low  temperatures.  H.  M.  D. 

Physical  Properties  of  Organic  Sulphur  Compounds.  Marcel 
Delepine  {Ann,  Chim.  Fhijs.,  1912,  [viii],  25,  529— 574).— The 
physical  properties  considered  are  volatility,  density,  colour,  and  refrac- 
tion. The  conclusions  regarding  volatility  have  been  given  already 
(Abstr.,  1911,  ii,  1061).  As  regards  density,  it  is  pointed  out  that 
with  the  exception  of  hydrogen  sulphide  and  thiophosphoryl  chloride, 
sulphur  compounds  are  heavier  than  their  oxygen  analogues.  With 
the  substitution  of  several  oxygen  atoms  by  sulphur  atoms,  the  differ- 
ences between  the  densities  of  the  corresponding  compounds  increase, 
but  this  effect  disappears  as  the  molecules  become  more  complex. 
Whilst  oxygen  ethers  are  generally  less  dense  than  the  isomeric 
alcohols,  the  sulphur  ethers  have  about  the  same  density  as  the 
isomeric  mercaptans,  and  the  same  is  true  for  isomerides  of  the  types 
X'C'S-OR  and  X-CO-SR,  but  for  compounds  of  the  types  X'CS'N: 
and  X*CN*S'  the  former  have  higher  densities  than  the  latter. 

As  a  general  rule,  compounds  containing  sulphur  singly  linked  to 
carbon  are  not  coloured,  whilst  those  having  sulphur  doubly  linked  to 
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carbon  are  coloured  if  the  molecule  also  contains  an  acid  group  acting 
as  an  auxochrome  (compare  von  Braun  and  Stechele,  Abstr.,  1903, 
i,  618,  and  Purvis,  Jones,  and  Tasker,  Trans.,  1910,  97,  2287). 

Tables  are  given  of  the  refractive  indices  and  molecular  refractions 
of  a  large  number  of  sulphur  compounds.  Singly  linked  sulphur  has 
a  mean  atomic  refraction  7  84,  except  in  the  case  of  carbonyl  joined  to 
two  atoms  of  sulphur.  For  sulphur  doubly  linked  to  carbon,  the  value 
may  be  9-26  as  in  CS(0Me)2,  or  9-68  as  in  CaHg-CS-OEt,  and  similarly 
constituted  substances  and  further  variations  are  introduced  as  the 
compounds  considered  become  more  complex.  In  the  case  of  sulphur 
singly  linked  in  nitrogen  compounds,  as  in  CgHg'S'CN  or 

NEt2-C(:NEt)-SEt, 
the  mean  atomic  refraction  is  about  8*00,  but  it  shows  considerable 
variation  in  the  iminothiocarbonates  and  iminodithiocarbonates,  and 
in  the  thiocarbamides  becomes  10"75.  In  isomeric  compounds  contain- 
ing sulphur  similarly  linked,  the  refractive  indices  are  of  about  the 
same  value,  but  an  isomeride  containing  doubly  linked  sulphur  always 
has  a  higher  refractive  index  than  one  containing  singly  linked 
sulphur.  T.  A.  H. 

Adsorption  of  Dyes  by  Ochres.  A.  Bouchonnet  {Bull.  Soc. 
chim.,  1912,  [iv],  11,  454—464.  Compare  Abstr.,  1911,  ii,  495  ;  this 
vol.,  ii,  165). — The  author  has  investigated  the  adsorptive  capacity  of 
various  ochres  for  organic  dyes,  and  finds  that  whilst  this  is  influenced 
in  some  cases  by  the  composition,  being  proportional  in  some  cases  to 
the  quantity  of  ferric  oxide  and  alumina  present,  this  is  not  always  so, 
and  the  mechanical  condition,  molecular  state,  and  origin  of  the  ochres 
also  exercise  important  influences. 

The  experiments  were  made  by  suspending  a  weighed  quantity  of 
the  ochre  in  water,  adding  a  solution  of  the  colouring  matter  known 
to  be  insufficient,  allowing  to  remain  at  least  four  hours  with  frequent 
shaking,  and  then  adding  more  of  the  solution  drop  by  drop  until  the 
suspending  liquid  remained  slightly  tinted.  If  the  strength  of  the  dye 
solution  is  known,  the  quantity  of  dye  absorbed  can  then  be  calculated. 
For  a  more  accurate  determination,  a  distinct  excess  of  the  dye  solution 
is  added  in  the  above  operation,  and  the  excess  determined  in  an  aliquot 
part  of  the  suspending  liquid,  colorimetrieally  or  gravimetrically.  For 
ordinary  commercial  ochres,  the  amount  of  colouring  matter  absorbed 
varies  from  0"67  to  1"92%,  depending  in  part  on  the  dye  used,  but  in  the 
case  of  impalpable  ochres  greater  variation  is  shown.  The  results 
with  the  latter  are  tabulated  in  detail  in  the  original.  T.  A.  H. 

Dissociation  and  Specific  Heat  of  Water  Vapour  (I)  and  of 
Carbon  Dioxide  (II)  at  Very  High  Temperatures,  Determined 
by  the  Explosion  Method.  Niels  Bjerbum  {Zeitsch.  j)}^ysikaL 
Chem.,  1912,79,513—536,  537— 550).— I.  The  method  adopted  was 
that  already  used  by  Pier  (Abstr.,  1908,  ii,  352  ;  1909,  ii,  542,  789),  a 
correction  being  made  for  the  loss  of  heat  during  the  explosion  (this 
vol.,  ii,  232).  When  hydrogen  or  nitrogen  is  added  to  electrolytic  gas 
and  the  mixture  exploded,  the  latter  mixture  gives  smaller  explosion 
pressures  than  the  former,  owing  to  the  effect  of  the  former  gas  in 
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diminishiDg  the  degree  of  dissociation  of  water  vapour.  If  the 
thermal  properties  of  nitrogen  and  hydrogen  are  the  same  under  the 
conditions  of  the  experiment,  or  if  the  slight  differences  compensate 
each  other,  the  degree  of  dissociation  of  water  vapour  and  the  explosion 
temperatures  can  be  calculated  from  the  results.  The  thermodynamic 
agreement  between  the  degrees  of  dissociation  at  different  temperatures 
is  better  when  it  is  assumed  that  the  molecular  heats  of  nitrogen  and 
hydrogen  are  equal  than  on  the  assumption  that  the  value  for  the 
former  gas  is  0  2  greater  than  for  the  latter. 

In  order  to  compare  the  dissociation  of  water  vapour  as  determined 
at  lower  temperatures  by  Nernst  and  others  with  the  present  results 
up  to  3000°,  the  specific  heat  of  water  vapour  has  been  determined  by 
the  explosion  method,  hydrogen  and  argon  respectively  being  added  to 
electrolytic  gas.  Both  series  of  experiments  gave  for  the  molecular 
heat  the  value  of  about  10-5  at  3000°.  Finally,  a  complicated  formula 
is  deduced  which  gives  the  variation  of  the  dissociation  of  water 
vapour  with  temperature  ;  the  observed  and  calculated  results  up  to 
3000°  abs.  are  in  good  agreement.  The  degree  of  dissociation  %  up  to 
3000°  abs.  for  1  atmosphere  pressure  is  as  follows  : 

Temperature,  abs s      170.5        22.57       2642        2761        2834       2929 

Dissociation  %   O'lOS         179        4-3  6-6  9-8        111 

In  certain  circumstances  the  membrane  used  in  measuring  the 
pressures  was  set  in  rapid  vibration  by  the  explosion, 

IJ.  The  dissociation  and  specific  heat  of  carbon  dioxide  at  high 
temperatures  were  determined  by  the  same  method  as  for  water 
vapour,  and  the  results  calculated  on  the  same  assumption  as  before. 
In  this  case  no  difficulties  were  met  with  owing  to  vibration  of  the 
membrane,  as  mixtures  of  carbon  monoxide  and  oxygen  inflame  much 
less  rapidly  than  electrolytic  gas.  The  dissociation  at  a  series  of 
temperatures  under  1  atmos.  pressure  is  as  follows : 

Temperature,  abs 1500        2640        2879        294.5        3116 

Dissociatioa  %  0-04         210         517         647         Td'l 

The  agreement  of  observed  and  calculated  values  at  high  tempera- 
tures is  only  moderate.  G.  S. 

DiflFusion  Phenomena.  Raphael  E.  Liesegang  {Zeitscfi.  Chem. 
Ind.  KoUoide,  1912,  10,  219 — 225). — When  a  glass  plate  is  covered 
with  a  layer  of  gelatin  containing  sodium  carbonate  and  litmus  in 
solution  and  after  solidification  a  drop  of  concentrated  hydrochloric 
acid  is  added,  a  red  circle  is  formed  which  spreads  out  at  first,  reaches 
a  maximum  at  which  it  remains  for  some  hours  then  slowly  contracts 
in  size  and  finally  disappears.  The  diminution  in  the  size  of  the  red 
cii'cle  is  due  to  the  action  of  the  reserves  of  alkali  which  slowly  reach 
the  zone  by  diffusion. 

When  a  layer  of  gelatin  containing  sodium  carbonate  has  solidified 
on  a  glass  plate  and  a  triangular  section  is  cut  out  in  the  middle  and 
filled  with  gelatin  containing  a  little  acid  and  litmus,  the  red  colour 
again  slowly  spreads  out,  but  instead  of  remaining  triangular  .soon 
becomes  circular.     This  is  due  to  the  fact  that  the  reserves  of  acid 
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become  exhausted  most  rapidly  at  the  corners,  thus  allowing  the  alkali 
to  push  forward. 

Analogous  results  are  observed  when  a  piece  of  jelly  containing 
silver  nitrate  is  immersed  in  a  solution  of  potassium  dichromate. 
Owing  to  the  rapid  exhaustion  of  the  reserves  of  silver  nitrate  in  the 
corners,  the  dichromate  penetrates  the  jelly  and  causes  a  precipitate 
of  silver  chromate,  whereas  at  other  parts  of  the  jelly  the  precipitate 
may  occur  only  in  the  surrounding  liquid.  The  bearing  of  these 
phenomeoa  on  reactions  in  the  organism  is  discussed  in  detail.  It  is 
shown  that  differences  of  concentration  in  the  surrounding  liquid  may 
cause  a  substance  to  be  precipitated  in  one  case  in  the  colloidal  system, 
in  another  case  in  the  liquid  in  contact  with  it.  G.  S. 

Principal  Dates  from  the  History  of  Oamotic  Pressure  and 
of  the  Osmotic  Solution  Theory.  Paul  Walden  {Bull.  Acad. 
Set.  St.  Petersbourg,  1912,  453 — 464). — Historical  and  polemical, 
Rosenstiehl's  historical  data  (Abstr.,  1911,  ii,  588)  being  criticised. 

T.  H.  P. 

Deformation  of  Jellies  by  Freezing.  Raphael  E.  Lieseganq 
{Zeitsch.  Cliem.  Ind.  Kolloide,  1912,  10,  225—232.  Compare  Fischer, 
Abstr.,  1909,  ii,  545). — When  gelatin  gels  are  frozen,  the  changes  of 
shape  are  not  simply  due  to  the  displacement  of  the  gelatin  particles 
by  ice  crystals,  but  the  mechanical  work  is  done  mainly  by  the 
drying  gelatin.  The  crystals,  however,  sometimes  localise  the 
dehydration  at  definite  points,  thus  leading  to  a  special  arrangement  of 
the  gelatin  particles,  to  double  refraction,  and  eventually  to  rupture 
and  the  formation  of  large  pores.  It  is  possible  so  to  dry  gelatin  by 
cold  that  layers  containing  minute  pores  are  formed,  which  may  be 
used  for  filtration  purposes.  It  is  shown  that  there  are  many 
analogies  between  the  phenomena  just  considered  and  the  formation 
and  arrangement  of  fibres  in  bones.  G.  S. 

Electric  Charges  on  Colloidal  Particles.  Nicola  Pappada 
{Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  242—248.  Compare  Abstr., 
1911,  ii,  1077). — A  completely  dialysed  solution  of  a  colloid  differs  in 
behaviour  from  an  incompletely  dialysed  solution,  and  the  author 
considers  that  when  a  colloid  is  dissolved  in  an  electrolyte  (for  example, 
colloidal  ferric  hydroxide  in  ferric  chloride  solution),  the  colloid 
and  electrolyte  form  a  labile  complex  which  is  stable  in  the  presence 
of  excess  of  the  electrolyte.  As  the  latter  is  progressively  removed  by 
dialysis,  the  complexes  become  hydrolysed,  forming  true  colloidal 
particles,  which,  it  is  suggested,  are  associated  with  the  H*  or  OH' 
ions  of  water.  The  substance  of  the  remainder  of  the  paper,  which 
deals  with  the  mechanism  of  gelation  and  with  the  reciprocal  coagula- 
tion of  ferric  hydroxide  and  silicic  acid,  has  already  been  published 
{loc.  cit.).  G.  S. 

The  Theory  of  Emulsiflcation.  I.  Wilder  D.  Bancroft 
{J.  Physical  Chem.,  1912,  16,  177 — 233). — The  paper  consists  mainly 
of  extracts  from  the  published  work  of  Wo.  Ostwald,  Quincke,  Donnan, 
Hillyer,  Hober,  and  Freundlich. 
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Assuming  that  the  drops  in  an  emulsion  are  perfectly  spherical  and 
of  uniform  size,  Ostwald  deduces  that  any  pair  of  non-miscible  or 
partly  miscible  liquids  will  form  two  series  of  emulsions  in  which 
either  dispersed  phase  may  range  up  to  74*04%  by  volume.  Pickering's 
emulsions  containing  99%  of  kerosene  as  the  dispersed  phase  prove 
that  Ostwald's  assumptions  are  not  universally  true,  and  the  drops  in 
an  emulsion  may  be  closer  packed  than  he  supposed.  The  author 
argues  that  two  sets  of  emulsions  are  theoretically  possible  over  the 
whole  range  of  concentrations,  although  both  sets  have  never  been 
prepared  for  any  one  pair  of  pure  liquids. 

Probably  a  stable  emulsion  cannot  be  prepared  from  a  pair  of  pure 
mobile  liquids.  A  third  substance  is  necessary  as  an  "  emulsifying 
agent."  When  an  immediate  emulsion  is  obtained  on  shaking  oil 
with  water  or  dilute  alkali,  the  effect  must  be  attributed  to  traces  of 
free  fatty  acids  iu  the  oil. 

The  emulsifying  agent  must  be  a  substance  which  lowers  the  surface 
tension  of  the  dispersing  phase  and  increases  the  viscosity  of  its 
surface  film.  The  author  does  not  commit  himself  to  Hober's  view, 
that  the  emulsifying  agent  in  watery  emulsions  must  be  an  "  hydrophile 
colloid,"  and  states  that  there  is  as  yet  no  published  theory  connecting 
emulsification  and  foaming  with  the  relative  surface  tensions  of  the 
pure  liquids.  R.  J.  C. 

The  Alteration  of  the  Chemical  Equilibrium  Point  by  the 
Energy  of  Motion.  Ferdinand  Rodeb  {Biocham.  Zeitsch.,  1912,  40, 
348 — 352). — The  author  calls  attention  to  the  fact  that  the  influence 
of  the  energy  of  motion  on  chemical  equilibrium  has,  so  far,  been  but 
little  studied,  and  considers  that  in  systems  with  large  capacity,  such 
as  exist  iu  various  biological  processes,  it  may  play  an  important  part. 
He  cites  examples  when  the  rate  of  action  has  been  influenced  by  the 
motion  of  the  system,  including  Engler  and  Frankenstein's  researches 
on  tlie  peroxide  of  dimethylfulvene,  and  Metzer's  observation  on  the 
destruction  of  pepsin  by  the  agitation  of  the  solution.  He  also  cites 
the  cases  on  geotropism,  and  the  motion  of  the  blood  in  the  organism, 
which,  he  thinks,  may  influence  the  chemical  equilibrium  of  the  system 
oxyhaemochrome  ^^  hoemochrome  +  oxygen.  S.  B.  S. 

Equilibrium  in  the  Systems  CaXj-MeOH-H20.  S.  Chumanofp 
{Zeitsch.  Ghevi.  Ind.  Kolloide,  1912,  10,  248—249.  Compare  this  vol., 
ii,  349). — The  phenomena  observed  when  varying  amounts  of  a  solution 
of  potassium  hydroxide  are  added  to  an  aqueous  solution  of  calcium 
chloride,  and  when  the  reagents  are  mixed  in  the  converse  way,  are 
described  in  tabular  form.  G.  S. 

The  System  Water-Phenol-Hydrochlorio  Acid  at  12°. 
Franz  A.  H.  Schreinemakers  and  J.  L.  M.  van  dee  Horn  van  der 
Hoa  (Zeitsch.  phr/sikal  Chem.,  1912,  79,  551 — 653). — The  composition 
of  the  two  layers  in  equilibrium  at  12°,  each  containing  water,  phenol, 
and  hydrochloric  acid,  and  the  composition  of  the  solutions  of  the  three 
components  in  equilibrium  with  solid  phenol  have  been  determined, 
and  from  the  data   thus   available   the  equilibrium  diagram  of  the 
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system  has  been  constructed.     Hydrochloric  acid  is  much  more  soluble 
in  the  layer  rich  in  water  than  in  the  layer  rich  in  phenol.         G.  S. 

Velocity  of  Reactions  between  Gaseous  Substances.  False 
Equilibria.  E.  Briner  {J.  Chim.  phys.,  1912,  10,  129—144, 
Compare  Abstr.,  1910,  ii,  707). — The  author  has  investigated  the  rates 
of  synthesis  of  water  and  of  sulphur  trioxide  and  the  rate  of  decom- 
position of  nitrous  oxide  with  a  view  to  elucidating  the  disturbing 
influences  which  make  these  gaseous  actions  so  erratic.  The  experi- 
ments lend  support  to  the  view  that  the  surface  of  the  containing 
vessel  plays  an  important  part  in  the  chemical  change,  and  that  gaseous 
actions  must  therefore  be  regarded  as  occurring  in  heterogeneous 
systems. 

The  amount  of  water  formed  per  day  at  400°  from  a  detonating 
mixture  was  1 '2%  under  300  atm.  pressure  and  1"1%  under  1  atm. 
pressure.  The  relatively  large  surface  at  the  lower  pressure  almost 
compensated  for  the  increased  gaseous  activity  at  the  higher  pressure. 

Nitrous  oxide  at  temperatures  between  450°  and  560°  and  pressures 
from  320  atm,  to  570  atm.  dissociates  at  a  rate  which  undergoes  a 
marked  but  irregular  diminution  in  the  early  stages.  In  some  cases 
the  action  almost  ceased  when  about  20%  of  the  nitrous  oxide  had 
been  dissociated.  In  Hunter's  experiments  at  a  higher  temperature 
(700°),  the  disturbing  influence  of  the  containing  walls  was  not  so 
marked  (Abstr,,  1905,  ii,  805), 

Mixtures  of  sulphur  dioxide  and  oxygen,  with  and  without 
platinised  asbestos,  were  maintained  at  21 1°,  and  the  pressure  (initially 
600  mm,)  was  observed  over  a  period  of  fifty-seven  days.  The 
velocity  of  the  action  diminished  rapidly,  and  in  the  absence  of  the 
catalytic  agent  the  action  practically  ceased  at  the  end  of  thirty- seven 
days.  The  oxidation  of  carbon  monoxide  and  the  synthesis  of 
hydrogen  sulphide  are  reactions  which  may  attain  to  a  similar  false 
equilibrium. 

The  view  that  all  action  ceases  in  these  cases  and  the  condition  is  a 
permanent  one  is  incompatible  with  the  kinetic  hypothesis.  According 
to  the  author's  view  the  so-called  "  false  equilibrium  "  is  a  temporary 
condition  in  which  chemical  change  is  retarded,  because  the  containing 
walls  have  been  rendered  inactive  by  the  condensation  of  the  products 
of  the  change  on  them. 

The  effect  of  this  surface  condensation  is  more  potent  at  high 
pressures  where  false  equilibrium  is  most  frequently  observed.  [The 
work  of  H.  B.  Baker  is  not  alluded  to.]  R.  J.  C. 

Velocity  of  Reaction  of  Different  Bases  with  Halogen- 
substituted  Acids.  I.  Hj.  Johansson  {Zeitsch.  physikal.  Chem., 
1912,79,  621—637.  Compare  Holmberg,  this  vol./  ii,  443;  Senter, 
Trans.,  1907,  91,  460). — Mesodibromosuccinic  acid  is  decomposed  by 
barium  hydroxide  (mainly  into  bromide  and  bromorpaleic  acid)  about 
ten  times  as  quickly  as  by  sodium  hydroxide  under  equivalent  con- 
ditions. The  velocity  coefficients,  calculated  for  a  bimolecular  reaction, 
increase  considerably  as  the  reaction  proceeds,  and  neutral  salts 
with  a  common  ion  have  an  accelerating  influence. 
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Dichlorosuccinic  acid  (m.  p.  210°)  ia  decomposed  by  barium  hydroxide 
five  to  six  times  as  fast  as  by  sodium  hydroxide;  the  velocity  coefficient 
in  the  first  case  is  proportional  to  the  square  root,  and  with  the  sodium 
salt  to  the  cube  root  of  the  cation  concentration. 

Monobromosuccinic  acid  is  decomposed  at  approximately  the  same 
rate  by  barium  hydroxide  as  by  sodium  hydroxide,  and  neutral  salts 
accelerate  the  reaction.  The  ratio  of  the  velocities  of  decomposition 
of  monobromo-  and  monochloro-acetic  acids  by  barium  and  by  sodium 
hydroxide  is  about  5  : 3. 

The  phenomena  are  accounted  for  mainly  on  the  assumption  of 
catalytic  acceleration  by  cations,  advanced  by  Holmberg  {loc.  cil.). 

as. 

Liquids  Considered  as  Molecular  Complexes.  Petru  Bogdan 
(Ann.  Set.  Univ.  Jassy,  1912,  7,  139 — 164.  Compare  Abstr.,  1906, 
ii,  274). — According  to  Stefau,  the  molecular  diameter  (d)  of  a 
molecule  can  be  calculated  by  means  of  the  expression  d  =  2yv/l,  where 
y  is  the  surface-tension  of  the  liquid,  v  is  the  molecular  volume,  and  I 
the  molecular  latent  heat  of  vaporisation.  The  author  shows  that  in 
the  case  of  various  liquids,  for  example,  methyl  formate,  ethyl  acetate, 
carbon  dioxide,  etc.,  the  values  of  2yy/^  decrease  with  rise  in  tempera- 
ture. They  do  not,  therefore,  represent  the  molecular  diameter,  but 
rather  the  difference  (c)  between  the  radius  of  the  complex  existing  in 
the  liquid  and  the  radius  of  the  molecule.  The  decrease  with  rise  in 
temperature  is  then  due  to  a  breaking  down  of  the  complex,  and  if  the 
law  of  this  decrease  is  known,  the  value  c  at  the  critical  point  can  be 
calculated. 

Using  the  values  of  c  so  obtained,  the  author  has  been  able  to 
calculate  superior  limiting  values  for  the  molecular  radius  of  various 
liquids  at  the  critical  temperature,  the  calculation  being  based  on 
conceptions  put  forward  by  Drucker  (Abstr.,  1910,  ii,  110). 

The  author  further  extends  his  theory  to  the  calculation  of  the 
viscosity  of  certain  liquids  from  a  knowledge  of  the  molecular  radii, 
and  to  a  discussion  of  the  rules  of  Eotvos-Ramsay  and  of  Longinescu. 

T.  S.  P. 

Possible  Explanation  of  Some  Phenomena  of  lonisation 
by  the  Electron  Theory.  William  A.  Noyes  (J.  Amer.  Ghem. 
Soc,  1912,  34,  663 — 664). — Although  ammonium  hydroxide  and  nitric 
acid  both  contain  a  hydroxyl  group  united  directly  to  a  nitrogen 
atom,  the  former  yields  hydroxyl  and  the  latter  hydrogen  ions  on 
ionisation.  This  fact  is  explained  in  accordance  with  the  electron 
theory  by  the  following  formulae  : 

H  + 

In  the  case  of  ammonium  hydroxide,  the  nitrogen  atom  with  its  three 
extra  electrons  (having  gained  four  from  the  hydrogen  atomH,  but  lost 
one  to  the  oxygen  atom)  attracts  the  negative  oxygen  of  the  hydroxyl 
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but  feebly,  and  the  group  can  therefore  easily  separate  by  ionisation. 
In  nitric  acid,  however,  the  nitrogen  atom  has  lost  five  electrons  and 
become  strongly  positive  ;  it  therefore  holds  the  negative  oxygen  atom 
very  firmly,  but  repels  the  positive  hydrogen  atom,  thus  enabling  the 
latter  to  ionise  readily. 

Suggestions  are  also  made  with  reference  to  the  behaviour  of  sodium 
hydroxide  and  of  hydrochloric  acid.  E.  G. 

Critical  Survey  of  Some  Recent  Applications  of  the 
Electron  Conception  of  Valence.  Harry  Shipley  Fry  (/.  Amer. 
Chem.  Soc,  1912,  34,  664 — 673). — In  accordance  with  the  electron 
conception  of  valence,  an  atom  or  a  univalent  radicle  may  exert  either 
a  positive  or  a  negative  function.  An  element  with  a  valence  n  may 
act  \n  n+\  different  ways.  Thus,  it  is  shown  that  the  quadrivalent 
carbon  atom  may  function  according  to  five  different  types,  depending 
on  whether  its  valencies  are  all  positive,  all  negative,  or  some  positive 
and  some  negative.  These  five  types  correspond  with  the  successive 
stages  of  oxidation  illustrated  by  the  compounds  methane,  methyl 
alcohol,  formaldehyde,  formic  acid,  and  carbon  dioxide. 

Falk's  classification  of  the  organic  acids  (Abstr.,  1911,  ii,  711)  is 
iocomplete,  since  the  direction  of  the  valence  which  binds  the 
a-carbon  atom  to  the  carboxyl  group  is  not  taken  into  account.  When 
this  valence  is  considered,  the  theory  demands  eight  classes  of  organic 
acids  instead  of  only  four  as  postulated  by  Falk.  E.  G. 

The  Nature  of  Auxiliary  Valencies.  I.  Metal  Ammonias. 
Fritz  Ephraim  {Ber.,  1912,  45,  1322— 1331).— The  decomposition  of 
molecular  complexes,  as,  for  example,  hydrates,  alcoholates,  metal 
ammonias,  etc.,  into  their  constituents  is  dependent  on  three  factors, 
namely,  pressure,  temperature,  and  the  so-called  chemical  affinity  of 
the  constituents,  which  are  held  together  by  auxiliary  valencies. 
Assuming  that  the  pressure  is  kept  constant,  the  author  puts  forward 
the  proposition  that  the  temperature  at  which  decomposition  occurs  is 
a  measure  of  the  energy  of  the  auxiliary  valencies,  and  proceeds  to 
develop  it  by  the  following  experimental  evidence. 

An  examination  of  the  temperature  at  which  the  hexammine  chlorides 
of  glucinum,  nickel,  cobalt,  iron,  copper,  manganese,  zinc,  cadmium, 
and  magnesium  each  has  an  ammonia  pressure  of  500  mm,  shows  that 
it  decreases  as  the  atomic  volume  of  the  metal  increases,  that  is,  the 
energy  of  the  auxiliary  valency  is  a  function  of  the  atomic  volume  of 
the  central  metal  atom.  A  similar  relation  holds  for  the  hexammine 
bromides,  iodides,  and  sulphates.  The  atomic  volume  is  not  the  only 
factor,  however,  since  copper  and  iron,  which  have  the  same  atomic 
volume,  give  hexammine  chlorides  possessing  different  dissociation 
temperatures.  Glucinum,  which  has  the  least  atomic  volume,  gives  a 
hexammine  chloride  which  is  so  stable  that  it  decomposes  before  the 
dissociation  pressure  of  500  mm.  is  reached.  Metals  with  an  atomic 
volume  greater  than  14  do  not  give  stable  hexammine  compounds  at 
room  temperature,  although  the  chlorides  of  the  alkaline  earth  metals 
give  octamnaine  compounds. 
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The  influence  of  the  atomic  volume  is  all  the  less  the  greater  the 
atomic  volume.  The  expression  ^ if',  ^t?  is  approximately  constant  for 
the  compounds  mentioned,  T  being  th©  absolute  temperature  corre- 
sponding with  a  dissociation  pressure  of  500  mm.,  and  v  the  atomic 
volume. 

The  anion  has  also  an  influence  on  the  valency  energy.  It  is  found 
that  the  ratio  of  the  absolute  temperatures  at  which  the  hexaramine 
chlorides  and  bromides  have  the  same  pressure  is  approximately 
constant,  being  independent  of  the  central  atom ;  for  example, 
7'NiBr,:7'NiCio=l"073,  and  ^'conro:  ^0001.,=  1-086.  This  ratio  is  called 
the  "  tension  modulus."  Such  a  modulus  also  exists  for  the  ratio 
Cl/I,  Br/I,  SO4/I,  etc.,  and  varies  between  108  and  MO.  The  zinc 
hexa-amnionias  form  an  exception. 

Wht-n  the  absolute  dissociation  temperatures  of,  for  example,  the 
compounds  Cdl2,6NH3  and  CdBrgjGNHg  are  compared  at  a  number  of 
diiferent  pressures  varying  between  103  and  780  mm.,  it  is  found  that 
the  ratio  ^io,iide  •  ^bromwp  is  *  constant,  1-066,  the  extreme  variations 
being  respectively  -0001  and  +0*002.  Also,  when  the  absolute 
dissociation  temperatures  for  pressures  of  700  mm.  and  200  mm.  are 
compared  for  different  .compounds  it  is  found  that  their  ratio  is 
constant  and  equal  to  1"077.  These  results  thus  form  a  special  case 
of  the  Ramsay- Young  rule. 

From  the  tension  curve?,  the  heat  of  formation  {Q)  can  be  calculated  by 
the  expression  Q  =  \{T^T^I{T^  -  T^']\oge{P2lP\)^  *"<^  Matignon  (Abstr., 
1899,  ii,  273)  has  pointed  out  that  for  the  same  pressures  the  ratio 
(JjT  is  approximately  constant,  corresponding  with  Trouton's  rule. 
The  author  finds  this  to  be  the  case  for  the  above  compounds  at  a 
pressure  of  500  mm.,  the  value  of  the  ratio  varying  between  0"030  and 
U036. 

The  various  hexammine  compounds  investigated  were  prepared  by 
treating  the  dehydrated  salts  with  ammonia  until  no  further  increase 
in  weight  took  place.  The  hexammine  compounds  of  the  following 
valts  have  not  hitherto  been  described  :  glucinum  chloride,  magnesium 
chloride,  magnesium  iodide,  cadmium  bromide,  zinc  bromide,  zinc 
iodide,  ferrous  bromide,  manganese  chloride,  manganese  bromide,  and 
manganese  iodide.  Their  properties  are  similar  to  those  of  the 
corresponding  compounds  which  have  been  previously  described.  All 
the  compounds  are  characterised  by  their  low  density. 

The  measurements  of  the  ammonia  pressures  were  made  by  heating 
the  compound  under  investigation  in  a  small  flask  with  a  narrow 
neck  connected  by  lead  tubing  to  a  manometer.  An  oil-bath  was 
used  for  heating,  the  temperature  being  regulated  in  a  thermostat. 

T.  S.  P. 


History  of  Alchemy.  Eilhard  Wiedemann  {J.  pr.  Chem.,  1912, 
[ii],  85,  391 — 392). — The  author  gives  an  extract  from  a  manuscript 
of  the  India  Office,  from  which  it  appears  that  the  Arabian  philosopher, 
Ibn  Slna,  recognised  the  possibility  of  the  transmutation  of  metaLs. 

F.  B. 
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A  Combined  Governor  and  Gauge  for  Maintaining  a 
Regular  Flow  of  Gas.  A  Thermostat  with  Delicate  Adjust- 
ment and  Long  Range.  Sydney  H.  Collins  {Univ.  Durham  Fhil. 
Soc,  1912,  4,  110 — 113). — Both  these  pieces  of  apparatus  were  used 
in  the  investigation  of  the  production  of  hydrocyanic  acid  from  linseed 
cake  under  digestive  conditions  (this  vol.,  ii,  568).  The  governor  and 
gauge  in  the  course  of  22  runs  gave  an  average  output  of  10'05± 
0*22  litres  of  hydrogen  per  hour,  when  10  litres  per  hour  were 
required.  The  thermostat  in  over  200  trials  gave  an  average  of 
45"04°±0*10°  when  the  temperature  required  was  45°.  Both  are 
figured  and  described  in  the  original.  T.  A.  H. 

New  Receiver  for  Vacuum  Distillations.  Aladar  Glasee 
{Cliem.  Zeit.,  1912,  36,  457). — The  condenser  opens  in  the  usual  way 
into  a  wide  receiver  fitted  with  four  legs  connecting  with  flasks  to 
receive  the  various  fractions.  Just  under  the  end  of  the  condenser  a 
funnel  is  supported  by  means  of  a  glass  rod  passing  through  a  rubber 
stopper  in  the  top  of  the  receiver.  By  turning  the  glass  rod  the 
funnel  may  be  made  to  open  into  each  of  the  flasks  in  succession,  thus 
facilitating  the  collection  of  the  various  fractions.  T.  S.  P. 

Modiflcation  of  a  Previously  Described  Experiment  on  the 
Migration  of  Ions.  E.  E.  Chandler  {J.  Amer.  Chem.  Soc,  1912, 
34,  662 — 663). — A  lecture  experiment  has  been  described  by  Noyea 
and  Blanchard  (Abstr.,  1901,  ii,  91)  for  illustrating  the  rates  of 
migration  of  different  ions.  As  the  method  has  not  proved  quite 
satisfactory  in  certain  respects,  a  modification  has  been  devised  which 
enables  the  experiment  to  be  carried  out  in  a  simpler  and  more 
successful  manner.  E.  G. 


Inorganic    Chemistry. 


A  Water-sealed  Constant-pressure  Hydrogen  Gas 
Generator.  Sydney  H.  Collins  (Univ.  Durham  Phil.  Soc,  1912,  4, 
107 — 109). — The  zinc  is  contained  in  an  inverted  glass  cylinder  and  is 
held  in  position  by  a  loose  plug  of  copper  wire.  Two  tubes  pass  to 
the  top  of  the  inverted  cylinder,  one  for  the  delivery  of  dilute 
acid,  the  other  for  the  exit  of  gas.  The  cylinder  stands  in  a  wide 
mouthed  bottle,  which  serves  as  a  receptacle  for  waste  acid,  which 
overflows  into  a  trough  in  which  the  bottle  stands.  On  the  inverted 
cylinder  is  placed  a  wooden  block  surmounted  by  a  Winchester  quart 
bottle  containing  the  acid,  which  is  delivered  on  the  zinc  by  a  con- 
stant level  siphon  terminating  in  the  acid  delivery  tube  already 
referred  to. 

Rubber  and  cork  pads  are  provided  at  required  points  to  prevent 
breakage.     The  pressure  at  which  the  gas  is  delivered  is  determined  by 
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the  difference  in  levels  of  the  liquids  in  the  wide-mouthed  bottle  and 
the  trough  iu  which  the  latter  stands,  and  can  be  adjusted  by  means 
of  the  constant  level  siphon.  The  apparatus  is  figured  in  the  origioal. 
A  mixture  of  mercuric  chloride  (three  parts)  with  lime  (one  part),  made 
into  a  paste,  and  then  dried  and  powdered,  was  found  to  be  a  useful 
agent  for  removing  the  usual  impurities  in  hydrogen.  T.  A.  H. 

Preparation  of  Anhydrous  Bromides.  Maueice  Barre  (Bull. 
Soc.  chim.,  1912,  [iv],  11,  433— 440).— The  author  has  applied 
Bourion's  method  for  the  preparation  of  chlorides  (Abstr.,  1907, 
ii,  690)  from  oxides,  to  the  preparation  of  bromides,  using  sulphur 
bromide  in  place  of  sulphur  chloride.  The  oxides  begin  to  react  at 
about  300°  as  a  rule,  but  rapid  formation  of  the  bromide  does  not  in 
general  take  place  below  500°,  and  in  some  cases  only  at  700°.  Oxides 
of  the  following  metals  give  bromides  under  these  conditions  :  lantha- 
num, cerium,  cobalt,  nickel,  iron,  chromium,  aluminium,  manganese, 
copper,  tin,  lead,  zinc,  cadmium,  magnesium.  Of  the  manganese 
oxides,  the  sesqiiioxide  gave  the  best  results.  Litharge  and  red  lead 
both  yielded  lead  bromide.  Thoria  gave  an  oxybromide,  ThOBrj,  and 
uranoso-uranic  oxide  gave  uranyl  bromide,  UOjBrg.  Stannous  and 
stannic  oxides  both  gave  stannic  bromide.  Silica  does  not  react  even 
at  900°.  T.  A.  H. 

Union  of  Iodine  and  Oxygen.  Marcel  Guichard  {Bull.  Soc. 
chim.,  1912,  [iv],  11,  431—433.  Compare  Abstr.,  1909,  ii,  477).— It 
is  shown  on  theoretical  grounds  that  the  direct  combination  of  iodine 
and  oxygen  is  not  likely  to  be  realised,  and  experimental  trials  in  the 
generation  of  oxygen  at  high  temperature  and  under  high  pressures 
in  presence  of  iodine  vapour  showed  that  no  combination  occurred 
under  these  conditions.  T.  A.  H. 

Preparation  of  Iodic  Acid  for  the  Estimation  of  Carbon 
Monoxide.  Maurice  Nicloux  (Compt.  rend.,  1912, 154, 1166 — 1168. 
Compare  Abstr.,  1898,  ii,  536). — Pure  iodic  acid  suitable  for  use  in  the 
author's  method  for  estimating  carbon  monoxide  is  obtained  with  a 
yield  of  84'2%  in  the  following  manner :  70  c.c.  of  pure  nitric 
acid  (D  1-515 — 1-520)  are  heated  to  70 — 73°,and  15  grams  of  iodine  are 
then  added  in  portions  of  about  0*5  gram,  during  thirty  to  forty-five 
minutes,  with  shaking.  The  temperature  is  slowly  raised  to  80 — 85° 
until  nitrous  fumes  are  no  longer  evolved.  The  crude  product  is 
dissolved  in  50  c.c.  of  hot  water,  and  the  liquid  boiled  until  milky  in 
appearance.  After  dissolving  the  solid  in  10  c.c.  of  water  and 
evaporating  to  dryness,  the  residue  is  heated  at  175 — 200°  to  remove 
nitric  acid.  The  process  is  repeated  using  7  c.c.  of  water.  Finally 
the  iodic  acid  is  heated  at  180 — 190°  in  a  U-tube  in  a  current  of  air. 
The  product  has  the  advantage  of  not  liberating  iodine  when  exposed 
to  pure  air.  The  yield  may  be  increased  to  92-8%  by  working  up  the 
nitric  acid  mother  liquors.  W.  O.  W. 

Atomic  Weight  of  Fluorine.  D.  J.  McAdam,  jun.,  and  Edoab 
F.  Smith  (J.  Aniei-.  Cliem.  Soc.,  1912,  34,  592 — 599). — Determinations 
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of  the  atomic  weight  of  fluorine  have  been  made  by  converting  sodium 
fluoride  into  sodium  chloride  by  passing  dry  hydrogen  chloride  over 
the  salt  at  a  temperature  of  about  450°.  The  sodium  fluoride  was 
carefully  prepared  by  heating  sodium  hydrogen  fluoride  in  a  current  of 
dry  nitrogen,  the  temperature  being  gradually  increased  from  300"  to 
500°.  The  results  of  two  experiments  gave  values  for  the  atomic 
weight,  19-0176  and  19-0133  (Na  =  23-000).  It  was  found  that  on 
heating  the  salt  in  hydrogen  chloride,  a  perfectly  constant  weight 
could  not  be  obtained,  and  this  may  have  been  due  to  the  presence 
in  the  interior  of  the  granules  of  particles  of  sodium  fluoride  which 
could  not  be  reached.  In  future  work,  the  process  will  be  modified 
so  as  to  ensure  the  absolute  removal  of  the  whole  of  the  fluorine. 

E.  G. 

Mixed  Crystals  of  Sulphur  and  Telluriuni.  Edoardo 
Billows  (Zeitsch.  Kryst.  Min.,  1912,  60,  503 — 504;  from  Eiv.  Min. 
Crist.  Ital.,  1909,  38,  91 — 94). — Red  crystals  of  sulphur  containing 
0-56%  Te  were  obtained  by  evaporating  a  carbon  disulphide  solution  ; 
they  are  orthorhombic  with  a:b:c  =  0-8132  : 1  : 1  -8693.  Koksharoff's 
values  for  native  sulphur  are  0-8131:1:1-9034;  hence  the  presence 
of  tellurium  has  the  effect  of  shortening  the  vertical  axis.  These 
mixed  crystals  are  analogous  to  the  red  sulphur  from  Japan  containing 
0*17%  Te.  When  the  carbon  disulphide  solution  was  completely 
evaporated,  a  rare  form  of  reddish-yellow,  monoclinic  crystals  was 
obtained,  but  the  amount  of  tellurium  in  these  was  not  determined ; 
these  crystals  become  transformed  into  orthorhombic  sulphur.  Similar 
orthorhombic  and  monoclinic  crystals  were  also  obtained  from  a  warm 
solution  of  methylene  bromide.  L.  J.  S. 

The  Conversion  of  Sulphur  Dioxide  into  Sulphuric  Acid  in 
Presence  of  Positive  and  Negative  Catalysts.  A.  E.  Lange 
{Zeitsch.  Ver.  deut.  Zuckerind.,  1912,  555 — 559). — It  is  known  that 
sulphuric  acid  is  not  formed  in  appreciable  quantity  when  sulphur 
dioxide  is  passed  into  a  sucrose  solution.  If  a  stream  of  sulphur 
dioxide  mixed  with  air  free  from  carbon  dioxide  is  passed  through  a 
flask  containing  a  copper  or  iron  salt  as  a  positive  catalyst,  and  then 
through  a  second  flask  containing  the  same  salt  together  with  a  25% 
solution  of  sucrose,  the  formation  of  sulphuric  acid,  as  determined  by 
estimations  of  sulphurous  acid  and  total  acidity,  is  greatly  diminished 
by  the  presence  of  sucrose.  Unexplained  irregularities  are  sometimes 
observed.  C.  H.  D. 

Theory  of  Sulphuric  Acid  Manufacture.  "William  C.  Reynolds 
and  William  H.  Taylor  {J.  Soc.  Chem.  Ind.,  1912,  31,  367—369).— 
After  an  experimental  examination  of  the  statements  made  by 
Raschig  (compare  Abstr.,  1911,  ii,  200,  272),  the  authors,  for  reasons 
which  are  fully  explained,  come  to  the  following  conclusions :  (1) 
Nitrososulphonic  acid  has  no  existence.  (2)  The  evolution  of  nitric 
oxide  in  Raschig's  experiments  is  due  to  the  action  of  nitrous  acid  on 
hydriodic  acid  (liberated  from  the  potassium  iodide  which  is  present  as 
an  indicator).     (3)  That  chamber  crystals  can  exist  in  60%  sulphuric 
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acid.     (4)  That  the  "  violet "  acid  can  be  formed  only  in  solutions 
which  contain  chamber  crystals.  W.  P.  8. 

Comparative  Investigations  on  the  Oxidation  of  Nitrogen  in 
the  High  Tension  Flame.  Max  Tausent  {Zeitsch.  Elektrochem.,  1912, 
18,  314 — 319). — Simple  arrangements  are  described  for  the  oxidation 
of  nitrogen  in  the  electric  arc  and  the  iufluence  of  varying  conditions 
on  the  yield  was  determined.  As  anticipated,  vertical  arcs  with  alterna- 
ting current  were  more  stable,  and  gave  a  better  yield  of  nitric  acid  than 
horizontal  arcs  under  the  same  conditions.  No  originality  is  claimed 
for  the  results  described  in  the  paper.  G.  S. 

Preparation  of  Pure  Nitric  Oxide  by  an  Electrolytic 
Method.  Fakbwerke  vokm.  Meister,  Lucius  &  BrCning  (D.R.-P. 
244362). — Pure  nitric  oxide  is  readily  obtained  by  the  electrolysis  of  a 
mixture  of  nitric  and  nitrous  acids  with  a  current  of  5 — 10  amperes  at 
the  ordinary  temperature.  The  concentration  of  the  nitric  acid  should 
be  about  20 — 30%,  whilst  the  amount  of  nitrous  acid  may  vary  from 
1 — 1'9%  according  to  the  electrodes  and  other  conditions  employed. 
At  higher  temperatures  nitrogen  peroxide  is  simultaneously  produced, 
whilst  by  varying  the  conditions  other  reduction  products  can  also  be 
obtained.  F.  M.  G.  M. 

Crystallographic  Determination  of  Some  New  Compounds. 
Ugo  Panichi  {Zeitsch.  Kryst.  Min.,  1912,  50,  495—496  ;  from  Riv. 
Min.  Crist.  Itcd.,  1909,  36,  88— 92).— Hydrazine  perchlorate, 
2NgH5C104,H20,  prepared  by  R.  Salvadori ;  monoclinic,  a:h:c  = 
1-1572:1  :2-0441  ;  /3  =  99°12'. 

Z-a-Aminophenylacetic  acid  d-camphorsulphonate,  CjgHjjOg'NS,  pre- 
pared by  M.  Betti  and  M.  Mayer  (Abstr.,  1908,  i,  639);  orthorhombic, 
a  :5:c  =  0-4527:1  :1'1333.  L.  J.  S. 

Comparative  Experiments  on  Certain  Methods  of  Preparing 
Perborates.  E.  Bosshard  and  K.  Zwicky  {Zeitsch.  angew.  Chevi., 
1912,  26,  938—943.  Compare  von  Girsewald,  Abstr.,  1909,  ii,  312). 
— The  authors  have  studied  the  methods  of  preparing  perborates, 
which  have  been  patented  by  von  Girsewald  (D.R.-P.  204279), 
Deutsche  Gold  und  Silber-scheideanstalt  (compare  Abstr.,  1908,  ii, 
689),  L.  Blumer  (D.R.-P.  Anm.  49641),  Jaubert  (D.R.-P.  193559), 
and  by  Stolle  and  Kopke  (French  Pat.  384967),  determining  the 
yield  and  recovery  of  active  oxygen  employed  in  the  perborate 
obtained  by  the  several  methods. 

It  is  found  that  the  loss  of  "active"  oxygen  is  smallest  in  the 
methods  of  Blumer  and  of  Stolle  and  Kopke.  This  loss  is  no  doubt 
to  be  attributed  to  the  unavoidable  production  of  heat  when  the 
sodium  peroxide  is  added  to  the  borate  solution  ;  attempts  to  obtain 
better  results  by  using  the  hydrate  of  sodium  peroxide,  however,  were 
not  successful.  W.  H.  Q. 

Devitrification  of  Silica  Glass.  Sir  William  Crookes  {Proo. 
Hoy.  Soc.,  1912,  A,  86,  406— 408).— When  a  perfectly  clear  and 
transparent    silica    tube   was    heated   at    1300°   for    twenty    hours, 
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devitrification  occurred,  and  air  was  found  to  have  leaked  through 
the  walls  of  the  previously  exhausted  tube.  Further  observations 
showed  that  leakage  of  air  through  the  devitrified  silica  occurs  at  the 
ordinary  temperature.  Micro-photographs  of  the  surface  of  the 
devitrified  material  are  given,  which  exhibit  hexagonal  cell  structure. 
A.  similar  appearance  was  presented  by  a  silica  dish  after  being 
employed  for  the  evaporation  of  a  solution  of  radium  bromide. 

H.  M.  D. 

Melting  Point  of  Silicates.  Emil  Dittler  (Zeitsch.  Elektrochem., 
1912,  18,  281— 282);  Robert  Marc  {ibid.,  282).— Polemical.  Dittler 
states  that  silicates  do  not  melt  sharply  within  1°  but  show  a 
pronounced  melting-point  interval.  Marc  replies  that  the  melting 
points  of  silicates  given  by  Dittler  differ  considerably  from  those 
given  by  Day,  and  the  latter  investigator  has  shown  that  a  definite 
silicate  melts  within  a  range    of   one   or  a  very  few  degrees. 

G.  S. 

Development  of  Heat  by  a  Mass  Separated  from  Iron, 
Containing  Graphite,  Silicon,  and  Phosphorus.  Theo  Grzeschik 
{Chem.  Zeit.,  1912,  36,  505). — A  piece  of  cast  iron  was  attacked  for 
fifty  hours  with  dilute  hydrochloric  acid  (1  : 3).  After  washing  and 
drying,  the  outer  spongy  layer  was  scraped  off,  and  when  7 — 10  grams 
of  the  mass  was  packed  round  the  bulb  of  a  thermometer,  a  rise  of 
temperature  of  100 — 120°  was  observed.  Fresh  particles  scraped  off 
and  added  to  the  hot  mass  burnt  with  incandescence.  If  left  attached 
to  the  iron,  the  mass  lost  its  power  of  heating  when  kept  in  air,  but 
preserved  it  if  kept  under  water.  The  mass  was  much  richer  in 
impurities  than  the  original  iron  : 

Total  C.  Graphite.      Si.  Mn.  P.  S. 

Original  iron    3-51  —  2-39         0-63         078         O'OS 

Mass  dried  at  110°  ...     14-15         12-24        8-98        0-88        2*71         0-116 

The  product  after  incandescence  is  magnetic,  and  is  a  mixture  of 
oxides.  0.  H.  D. 

The  Proportion  of  Potassium  Chloride  Contained  in 
Potassium  Chlorate  and  its  Estimation  by  the  Nephelometer ; 
Atomic  Weight  of  Silver.  Philippe  A.  Guye  (/.  Chim.  Phys., 
1912,  10,  145—153.  Compare  Stabler  and  Meyer,  Abstr.,  1911,  ii, 
881). — Guye  and  Gazarian  have  stated  that  potassium  chlorate  purified 
according  to  Stas'  method  by  recrystallisation  still  contains  0*027%  of 
potassium  chloride.  Stabler  and  Meyer  in  their  recent  work  on  the 
ratio  KClOg :  KCl  claim  to  have  reduced  the  potassium  chloride  to 
0-000053%  by  centrifugalising  the  crystals  of  chlorate. 

The  optical  method  of  estimating  chloride  used  by  Stabler  and 
Meyer,  depending  on  the  opalescence  produced  with  silver  nitrate,  is 
open  to  criticism  on  the  ground  that  the  particles  of  silver  chloride 
may  be  of  an  unusual  size  and  possess  an  abnormal  solubility  when 
precipitated  in  presence  of  excess  of  potassium  chlorate.  The  method 
used  by  Guye  and  Gazarian,  namely,  titration  with  silver  nitrate,  using 
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chromate  as  an  indicator,  is  not  sufficiently  delicate  for  the  estimation 
of  minute  quantities,  but  the  method  devised  by  Dutoit  and  vou  Weise 
(Abstr.,  1911,  ii,  1130),  making  use  of  the  contact  potential  of  the 
solution  instead  of  potassium  chromate  as  an  indicator,  should  give 
trustworthy  results. 

The  author  finds  by  this  method  that  recrystallised  potassium 
chlorate  contains  roughly  0001%  of  chloride,  and  he  holds  that,  in 
view  of  the  care  taken  by  Stiihler  and  Meyer  in  purifying  their 
chlorate,  the  proportion  of  chloride  in  it  did  not  exceed  the  amount 
stated  by  them. 

The  ratio  KCl :  KCIO,  =  0-60834  found  by  Stabler  and  Meyer  is 
less  than  the  earlier  results  of  Stas,  Marignac,  Gerhardt,  Pelouze  and 
others,  approximating  most  closely  to  the  0"60839  found  by  Marignac. 

When  combined  with  the  ratio  KOI  :  Ag  =  0*691073  found  by 
Richards  and  Stabler  it  gives  as  the  atomic  weight  of  silver  Ag  = 
107'88,  a  value  in  accord  with  other  recent  estimates. 

The  work  of  Stabler  and  Meyer  is  of  importance  as  bringing  the 
earlier  methods  of  estimating  the  atomic  weight  of  silver  into  agree- 
ment with  modern  work.  R.  J.  C. 

The  Electric  Pressure  Furnace.  IV.  Alkali  Peroxides  from 
Alkali  Hydroxides  and  Oxygen.  Fkanz  Fischer  and  Hans 
Ploetze  {Zeitsch.  anorg.  Ghem.,  1912,  75,  30 — 40). — Potassium 
hydroxide,  heated  to  375°  in  oxygen  in  a  pressure  furnace  (this  vol., 
ii,  530),  yields  a  coloured  product  which  evolves  oxygen  on  contact 
with  water.  The  product  obtained  by  heating  dry  potassium  hydroxide 
in  a  silver  boat  under  100  atmospheres  pressure  is  transferred  to  a 
special  form  of  closed  apparatus  in  which  the  volume  of  oxygen 
evolved  on  decomposition  with  cold  water  is  measured.  The  potassium 
is  then  estimated  in  the  solution  by  titration  with  acid.  The  maximum 
yield  of  potassium  peroxide  obtained  is  70%.  The  yield  under  96 
atmospheres  pressure  in  air  is  equal  to  that  under  20  atmospheres 
pressure  in  oxygen,  the  partial  pressure  of  the  oxygen  being  about  the 
same  in  both  cases.  Nitrogen  compounds  are  not  formed  when  air  is 
used. 

Rubidium  and  ciBsium  hydroxides  give  a  still  larger  yield  of 
peroxide,  amounting  to  95%  in  the  case  of  caesium  at  350°.  The 
products  are  dark  green  in  colour.  Lithium  and  sodium  hydroxides 
give  entirely  negative  results.  C.  H.  D 

Some  Compounds  of  Nitrates  and  Sulphates.  Frans  A.  H. 
ScHREiNEMAKERS  and  A.  Massink  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1912,  14,  1042 — 1044.  Compare  Schreinemakers  and  Hoenen, 
Abstr.,  1909,  ii,  236). — The  formation  of  double  salts  between  the 
nitrates  and  sulphates  of  lithium,  sodium,  and  potassium  have  been 
investigated. 

The  solid  phase  in  contact  with  the  saturated  aqueous  solution  of 
lithium  nitirate  and  lithium  sulphate  at  35°  contains  LiNO,,  LijSO^, 
LiN03,AH20,  Li2SO^,H30,  and  the  double  salts  LiNO.,9Li8S04,27H,0 
and  LiNOg,  1 1  LijSO^,  1 7H2O. 

In  the   system  NaNOs-NaaSO^-H.p   at  20°,  besides  NaNO,  and 

VOL.  cn.  ii.  37 
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NagSO^ilOHgO,  the  double  salt  NaNOgjNagSO^.HjO  occurs  as  a  solid 
phase,  whilst  at  35°,  in  addition  to  the  two  anhydrous  salts  NaNOg  and 
NagSO^,  the  double  salts  3NaN03,2Na2S04  and  3NaN03,4Na2S04  are 
found. 

As  solid  phase  of  the  system  KNOg-KgSO^-HgO  at  35°,  only  the 
anhydrous  components  KNOg  and  KgSO^  have  been  found. 

In  the  system  NH4N03-(NH4)2S04-H20,  besides  the  two  anhydrous 
salts,  NH4NO3  and  (NH4)2S04,  there  occur  also  at  0°,  30°,  and  70°  the 
two  anhydrous  double  salts,  2(NH4)N03,(NH4)2S04  and 

3(NH4)NOg,(NH4)2S04.  H.  W. 

Double  Salts  of  Rubidium  and  Csesium  Chlorides  with 
Ferrous  Chloride.  Ernst  Wilke-Dorfurt  and  Gerhard  Heyne 
(Ber.,  1912,  45,  1012— 1015).— The  following  double  salts  have  been 
obtained  :  2E,bCl,FeCl2,2H20  :  clear,  monoclinic  crystals,  efflorescing 
in  the  air,  owing  to  oxidation  ;  D^^  2'850.  2CsCl,FeCl2,2H20  :  colour- 
less, monoclinic,  efflorescent  crystals;  D^*'  3*275.  ilbCl,FeCl2,2H20 
and  CsCl,FeCl2,2H20  both  form  pale  green,  efflorescent  crystals  ;  the 
former  has  D20  2-711,  and  the  later  D"  2-907.  T.  S.  P. 

Portland  Cement  Clinker.  The  Hypothetical  Compound 
8CaO,Al203,2Si02.  George  A.  Rankin  and  Fred  E.  Wright  {Zeitsch. 
anorg.  C/iem.,  1912,  76,  63 — 67). — The  compound  3CaO,Si02,  although 
not  observed  by  Day  and  Shepherd  (Abstr,,  1906,  ii,  770),  was  detected 
by  Shepherd  and  Rankin  (Abstr.,  1911,  ii,  725)  in  the  binary  system 
as  well  as  in  the  ternary  system  lime-silica-alumina.  Janecke  (this 
vol.,  ii,  159)  has  described  a  ternary  compound,  8CaO,Al20g, 28102-  It 
is  now  shown  that  the  supposed  compound  is  really  a  mixture,  con- 
taining at  the  ordinary  temperature  3CaO,Si02,  2CaO,Si02,  and 
3CaO,Al20g.  The  same  compounds  are  recognised  in  mixtures  of 
this  composition  quenched  in  mercury  from  1391°,  whilst  quenching 
from  1432°  gives  glass  and  the  di-  and  tri-calcium  silicates,  and 
quenching  from  1475°  gives  only  glass  and  the  trisilicate.  Janecke's 
error  is  explained  by  the  liability  of  these  mixtures  to  undercooling, 
and  by  the  nearly  identical  refractive  indices  of  the  three  compounds 
present.  C.  H.  D. 

The  Electric  Pressure  Furnace.  II.  Strontium  Peroxide 
from  Strontium  Oxide  and  Oxygen.  Franz  Fischer  and  Hans 
Ploetze  {Zeitsch.  anorg.  Chem.,  1912,  .75,  10 — 14). — When  strontium 
oxide  is  heated  in  oxygen  at  100  atmospheres  pressure  in  the  pressure 
furnace  (this  vol.,  ii,  530),  strontium  peroxide  is  formed,  the  maximum 
yield  being  at  410°,  when  the  product  contains  16%  SrOg.  It  has 
not  been  found  possible  to  obtain  a  product  which  gives  a  peroxide 
reaction  with  titanic  acid  by  heating  lime  in  oxygen  at  different 
temperatures  under  100  atjnospheres  pressure,  even  when  the  lime  is 
previously  heated  with  other  substances  as  catalytic  agents. 

C.  H.  D. 

Reduction   of    Zinc    Oxide    by    Hydrogen.     Camille  Gillet 

{Bull  Soc.  Chim.  Belg.,  1912,  26,  106—107) In  a  previous  paper 

(Abstr.,  1910,  ii,  381)  the  author  stated  that  the  action  : 
Zn  +  H20^ZnO  +  H2 
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is  reversible.  J)oubt  haviug  been  caut  on  this  statement,  experimental 
evidence  has  been  obtained  showing  that  zinc  oxide  is  completely 
reduced  on  heating  it  in  a  stream  of  dry  hydrogen.  W.  G. 

The  Structure  of  Ternary  Alloys.  Gilbert  H.  Gulliver 
{Proc.  Roy.  Soc.  Kdiii.,  1912,  32,  36 — 39). — An  examination  of  micro- 
sections  of  alloys  of  lead,  tin,  and  bismuth,  containing  primary  crystals 
of  bismuth,  shows  the  presence  of  skeletal  crystals  of  tin  in  the  fringe 
of  eutectic  surrounding  each  crystal  of  bismuth.  During  the  solidifica- 
tion of  a  binary  eutectic  in  a  ternary  alloy,  the  temperature  is  not 
constant,  and  liquid  is  always  present.  The  particles  are  therefore  free 
to  migrate,  and  instead  of  forming  a  fine-grained  eutectic,  the  crystals 
grow  and  have  the  same  appearance  as  primary  crystals.  Similarly, 
in  an  alloy  of  66%  of  lead,  24%  of  antimony,  and  10%  of  copper, 
primary  forms  of  both  antimony  and  the  compound  Cu2Sb  are  observed. 

C.  H.  D. 

The  Electric  Pressure  Furnace.  III.  Preparation  of  Lead 
Peroxide  from  Lead  Oxide,  and  the  Dark  Bro^wn  Compound, 
Pb^Og.  Franz  Fischer  and  Hans  Floetze  {Zeitsch.  anwg.  Cfiem., 
1912,  75,  15 — 29). — Lead  peroxide  has  not  been  obtained  by  directly 
heating  lead  oxide  in  air.  When  lead  oxide  is  heated  in  oxygen  in  a 
pressure  furnace  (this  vol.,  ii,  530)  oxidation  proceeds  until  a  maxi- 
mum of  4*2%  of  active  oxygen,  estimated  by  heating  with  a  solution  of 
oxalic  acid  and  titrating  with  permanganate,  is  obtained.  This  corre- 
sponds with  the  formula  Pb^Og.  The  product  is  dark  brown, 
resembling  lead  peroxide.  The  maximum  yield  is  obtained  at  100 
atmospheres  pressure  between  400°  and  450°,  and  the  same  product 
results  when  lead  carbonate  or  lead  peroxide  is  used  as  the  starting- 
point. 

The  new  oxide  may  be  regarded  as  lead  pyroplumbate,  Pb.2(Pb30g), 
red  lead  being  lead  orthoplumbate,  and  the  oxide  PbjOg,  lead  meta- 
plumbate. 

A  mixture  of  lead  peroxide  and  dry  potassium  hydroxide,  when 
heated  in  oxygen  under  pressure  at  375°,  yields  a  product  which 
evolves  oxygen  on  treatment  with  water.  Other  catalytic  agents  do 
not  laise  the  percentage  of  active  oxygen  above  4'2.  C.  H.  D. 

The  Bfifect  of  Organic  and  Inorganic  "  Addition  Agents  "  on 
the  Electro-deposition  of  Copper  from  Electrolytes  Containing 
Arsenic.  Chinq  Yu  Wen  and  Edward  F.  Kekn  {Tra7is.  Am«r. 
EUctrodum.  Soc.,  1911,  20,  121 — 176  ;  Summarised,  Chem.  News, 
1912,  105,  218 — 219). — The  anodes  used  contained  arsenic  and 
antimony,  and  were  prepared  from  copper-arsenic  and  copper-antimony 
alloys  which  had  been  specially  made  for  these  experiments.  The 
electrolyte  used  contained  15%  of  copper  sulphate  pentahydrate,  10%  of 
free  sulphuric  acid,  and  percentages  of  arsenic  (present  as  arsenic  acid) 
varying  from  1*5  to  8%.  The  current  density  used  in  all  the 
experiments  was  40  amperes  per  sq.  foot. 

With  electrolytes  containing  no  "  addition  agents,"  much  arsenic 
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and  antimony  were  deposited  with  the  copper,  even  when  the  electro- 
lytes contained  1'6%  of  arsenic;  with  2 — 3%  of  arsenic,  dendrite 
"  trees  "  were  formed.  At  temperatures  between  50°  and  60°,  and 
with  more  than  6%  of  arsenic,  the  arsenic  acid  appeared  to  act  as  an 
addition  agent,  preventing,  to  some  extent,  the  deposition  of  impurities 
(arsenic  and  antimony)  and  the  formation  of  trees ;  at  temperatures 
below  40°,  8%  of  arsenic  was  required  for  the  same  effect. 

Hydrochloric  acid,  copper  chloride,  aluminium  chloride,  sodium 
chloride,  sodium  sulphate,  sodium  nitrate,  sodium  chlorate,  sodium 
borate,  and  aluminium  sulphate,  when  present  in  small  amounts,  each 
cause  a  distinct  impi-ovement  of  the  deposited  copper,  both  chemically 
and  physically.  The  best  and  most  effective  of  these  is  sodium 
chloride ;  hydrochloric  acid,  cupric  chloride  and  cuprous  chloride 
being  effective  to  a  slightly  less  degree. 

The  results  appear  to  show  that  the  salts  of  those  metals  which 
stand  far  higher  in  the  potential  series  than  copper  are  generally 
satisfactory  addition-agents.  An  excess  of  chloridion  in  the  electrolyte 
causes  the  deposit  to  become  brittle  and  less  pure  ;  the  amount  of 
chlorine  present  as  chloride  should  not  exceed  0"01%,  and  should  be 
present  preferably  as  sodium  chloride. 

Temperature  plays  an  important  part ;  at  higher  temperatures  the 
ductility  of  the  copper  is  increased,  and  the  potential  between  the 
electrodes  decreases.  Sodium  sulphate  is  the  more  effective  as  an 
addition  agent  the  higher  the  temperature. 

Gelatin,  glue,  and  tannin  are  satisfactory  organic  addition-agents. 
At  the  beginning  of  the  electrolysis  the  presence  of  either  gelatin 
or  glue  causes  the  formation  of  small,  fern-like  "  trees,"  but  after 
a  time  the  formation  of  these  trees  ceases,  and  the  deposits  become 
smooth  and  ductile.  Peptone  exerts  a  detrimental  influence  on  tho 
deposits. 

The  deposits  of  copper  obtained  from  electrolytes  containing  both 
organic  and  inorganic  addition-agents  were  all  satisfactory,  particularly 
when  the  combinations  gelatin  and  sodium  chloride,  glue  and  sodium 
chloride,  or  glue  and  cuprous  or  cuprous  chloride  were  used ;  the 
first-mentioned  combination  gives  the  best  results. 

The  authors  finally  develop  a  theory  to  explain  the  beneficial 
effects  of  the  sodium  and  chloride  ions.  The  paper  is  illustrated  by 
photographs  of  all  the  copper  deposits,  and  full  analytical  details  are 
given.  T.  S.  P. 

The  Preparation  and  Properties  of  Basic  Copper  Nitrate 
and  the  Hydrates  of  Copper  Nitrate.  Alexander  C.  Gumming 
and  Alexander  Gemmell  {Proc.  Roy.  Soc.  Edin.,  1912,  32,  4 — 11). 
— The  trihydrate  of  copper  nitrate  is  best  obtained  by  dissolving 
copper  oxide  in  concentrated  nitric  acid,  recrystallising  from  hot 
concentrated  nitric  acid,  and  drying  on  a  porous  tile  over  potassium 
hydroxide.  The  insoluble,  green  basic  nitrate  described  by  Graham 
has  not  been  obtained  by  the  use  of  concentrated  acid.  If  the  acid 
is  distilled  from  sulphuric  acid  in  a  current  of  carbon  dioxide,  it  reacts 
with  copper  oxide  at  70 — 75°  with  evolution  of  oxygen  and  nitrogen 
peroxide  according  to  the  equation :  CuO  +  6HNO3  =  Cu(NOg)2,3H20  + 
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4N0j  +  0,.     Liquid  or  solid  nitrogoD  pentoxide  is  without  action  on 
copper  oxide. 

Copper  nitrate  hexahydrate  readily  loses  water  in  a  vacuum  over 
phosphoric  oxide,  leaving  the  trihydrate.  No  nitrogen  compound  is 
lost  at  this  stage.  After  some  weeks,  the  trihydrate  loses  nitrogen 
oxides,  and  the  residue  is  a  basic  nitrate,  but  the  reaction  is  incom- 
plete even  after  seven  months.  The  compound  Cu(NOg)2,3Cu(OH)2 
is  prepared  by  heating  the  trihydrate  to  100°,  or  by  boiling  a  concen- 
trated solution  of  copper  nitrate  with  copper  oxide.  This  appears  to 
be  the  only  basic  nitrate  of  copper. 

The  transition  temperature  between  copper  nitrate  hexahydrate 
and  trihydrate  is  found  by  the  dilatometric  method  to  be  24'66° 
(corr.),  and  by  the  therniometric  method  to  be  24*65°  (corr.). 

C.  H.  D. 

Theory  of  the  Mercury  Ammonia  Compounds.  Edward  C. 
Franklin  {Amer.  Cheni.  J.,  1912,  47,  361 — 397). — In  earlier  papers 
(Abstr.,  1905,  ii,  582;  1907,  ii,  264;  this  vol.,  ii,  451)  it  has  been 
shown  that  the  mercury  ammonia  compounds  may  be  arranged  in 
three  classes  :  (1)  normal  mercuric  salts  with  ammonia  of  crystallisa- 
tion, comprising  compounds  of  the  type  of  the  fusible  white  precipitate ; 
(2)  ammonobasic  mercuric  salts,  including  those  of  the  type  of  the 
infusible  white  precipitate  and  Nea^ler's  precipitate,  and  (3)  mixed 
hydrobasic  ammonobasic  mercuric  salts,  represented  by  Millon's  base. 
This  scheme  of  classification  is  now  discussed  in  detail. 

It  is  shown  that  all  other  suggestions  which  have  been  made  with 
reference  to  the  constitution  of  these  compounds  are  inadequate,  and 
arguments  are  adduced  to  establish  the  validity  of  the  author's 
theory.  E.  G. 

Cerium-Aluminium  Alloys.  Rudolf  Vogel  {Zeitsch.  anorg. 
Chein.,  1912,  75,  41 — 57). — Cerium  and  aluminium  may  be  melted 
together  at  1100°  when  combination  occurs  and  the  temperature  rises 
to  1600 — 1700°.  Repeated  re-melting  is  necessary  in  order  to  obtain 
a  homogeneous  mixture.  The  development  of  heat  is  a  maximum  at 
the  composition  CeAl^.  Alloys  rich  in  aluminium  are  fused  in  carbon 
tubes,  and  the  remainder  in  porcelain  tubes,  which  are  very  little 
attacked  at  1100°.  Many  of  the  thermal  changes  in  the  system  are 
indistinct,  and  the  diagram  has  been  completed  from  microscopical 
observations. 

The  freezing-point  curve  has  two  maxima,  at  614°,  corresponding 
with  the  compound  CogAl,  and  at  1460°,  corresponding  with  CeAlj. 
There  are  also  breaks  at  595°,  780°,  and  1250°,  corresponding  with 
the  formation  of  the  compounds  CojAl,  CeAl,  and  CeAl^  respectively. 
The  last  compound  undergoes  a  transformation  at  1005°.  There  are 
three  eutectic  points,  and  solid  solutions  are  not  formed. 

The  alloys,  with  the  exception  of  those  containing  more  than 
75  atomic  %  Ce,  are  stable  towards  air  and  water.  The  compound 
CeAlj  is  hardly  attacked  by  concentrated  hydrochloric,  nitric,  or 
sulphuric  acid,  but  burns  vigorously  when  heated  in  a  Bunsen  flame. 
Only  the  alloys  richest  in  cerium  give  sparks  when  filed.  The 
maximum  hardness,  6,  is  given  by  the  compound  CeAl,. 
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The  compound  CeA.1  forms  characteristic  lozenge-shaped  crystals, 
whilst  CeAlg  forms  skeletons,  and  CeAl^,  large  prisms.  Alloys 
containing  carbon  are  less  stable,  and  exhibit  an  altered  structure, 

C.  H.  D. 

Action  of  Mercury  and  its  Salts  on  Aluminium.  Paul 
NicoLARDOT  (Bull.  Soc.  cUm.,  1912,  [iv],  11,  410— 413).— Kohn- 
Abrest  (Abstr.,  1910,  ii,  506)  has  shown  that  aluminium  foil  is 
scarcely  affected  by  solutions  of  mercuric  chloride  of  less  than  0*01% 
strength,  but  that  the  action  increases  as  the  concentration  of  the 
solution  in  mercuric  chloride  is  increased.  The  author  finds  that 
moderately  pure  aluminium  (99-2%)  is  more  sensitive  than  this,  and 
that  hydrogen  is  produced  when  such  material  is  immersed  in  mercuric 
chloride  solution  of  O'OOlS^  streng'th,  and  that  if  the  foil  is  carefully 
cleaned,  action  is  perceptible  in  still  weaker  solutions.  Aluminium 
alloyed  with  3%  of  copper  is  not  attacked.  Aluminium  foil  painted 
with  a  solution  (0'1%)  of  mercuric  chloride  develops  white  filaments 
on  its  surface,  whilst  an  aluminium-copper  alloy  remains  apparently 
unaffected,  although  the  surface,  examined  microscopically,  shows  slight 
change.  In  this  action  of  mercuric  chloride  on  aluminium,  the  latter 
is  converted  into  alumina,  whilst  any  alkali  or  alkaline  earth  metals 
present  as  impurities  pass  into  solution  and  may  be  estimated  in  the 
latter.  T.  A.  H. 

Passivity  of  Iron.  Fe.  Flade  and  Hans  Koch  {Zeitsch.  EleUro- 
chem.,  1911,  18,  335 — 338). — The  two  current  views  as  to  the  nature  of 
the  passivity  of  iron  are  :  (1)  the  oxygen  hypothesis,  according  to 
which  pure  iron  is  active  and  the  passivity  is  due  in  some  way  to  the 
presence  of  oxygen  ;  (2)  the  hydrogen  hypothesis,  according  to  which 
pure  iron  is  passive  and  the  activity  is  due  to  the  presence  of  hydrogen 
(compare  Grave,  Abstr.,  1911,  ii,  896).  A  decision  between  these 
alternatives  seems  possible :  (a)  by  strongly  heating  an  active 
specimen  of  iron  in  a  vacuum,  which  must  remove  all  the  hydrogen ; 
(b)  by  heating  a  passive  electrode  in  a  reducing  gas,  which  will  remove 
oxygen,  but  not  affect  hydrogen.  Experiments  by  the  first  method 
showed  that  the  electrode  remained  active  in  spite  of  the  removal  of 
the  hydrogen,  which  supports  the  oxygen  hypothesis.  The  second 
criterion  did  not  lead  to  so  conclusive  results,  since  a  passive  electrode 
remained  passive  and  an  active  electrode  became  passive  on  heating  in 
carbon  monoxide.  The  last  result  can  be  interpreted  in  terms  of  the 
oxygen  hypothesis  on  the  assumptions  that  in  the  heated  gas  there  is 
an  equilibrium  between  carbon,  oxygen,  and  carbon  monoxide  and 
dioxide,  and  that  even  in  such  small  concentration  oxygen  exerts  a 
polarising  action.  G.  S. 

Corrosion  of  Steel  in  Water.  G.  J,  Burrows  and  Charles  E. 
Fawsitt(/.  Eoy.  Soc.  New  South  Wales,  1912,  45,  67— 75).— The 
authors  believe  that  the  first  stage  in  the  process  of  rusting  is  the 
solution,  to  a  limited  extent,  of  iron  in  water,  with  the  formation  of 
ferrous  ions.  The  hydrogen  so  produced,  in  the  absence  of  free 
oxygen,  polarises  the  iron  surface  ;  the  function  of  oxygen  is  then  the 
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removal  of  the  layer  of  polarising  hydrogen.  If  this  is  so,  contact 
with  a  more  electronegative  metal,  like  platinum,  should  increase  the 
velocity  of  rusting.  Experiments  made  to  test  this,  using  uniform 
steel  strips  fully  immersed  in  unstirred  distilled  water,  showed  that 
such  strips  when  connected  with  platinum  rusted  more  rapidly  than 
in  ordinary  circumstances.  The  steel  used  had  the  composition : 
C,  0-35%;  Mu,  061%;  P,  0-06%  ;  Si,  0-01%  and  S,  001%. 

Experiments  to  test  the  influence  of  the  composition  of  steel  on  the 
velocity  of  rusting  in  water  containing  2-64  grams  of  sodium 
hydrogen  carbonate,  0"113  gram  of  magnesium  sulphate,  and  0*166 
gram  of  sodium  chloride  per  litre  gave  irregular  results,  from  which 
few  exact  conclusions  could  be  drawn.  It  was  noticeable,  however, 
that  the  initial  rate  of  corrosion  is  very  different  from  the  rate  which 
sets  in  after  a  few  weeks,  and  that  a  steel  containing  0*9 — 1%  of 
carbon  rusts  to  a  lesser  extent  than  steels  containing  a  smaller 
percentage  of  carbon. 

Magnetisation  has  no  noticeable  effect  on  the  corrosion  of  a  steel  of 
the  composition  given  in  the  first  paragraph. 

Experiments  with  Woodlands  Bore  water,  containing  0*03%  of  total 
solids,  chiefly  sodium  hydrogen  carbonate,  and  Coonamble  No.  2  Bore 
water,  containing  0"04%  total  solids,  chiefly  calcium  and  sodium 
hydrogen  carbonates,  showed  (I)  that  they  were  not  noticeably  more 
corrosive  than  distilled  water  ;  (2)  that  moderate  stirring  has  an 
accelerative  effect  on  the  rusting  process,  and  (3)  that  the  initial  rate 
of  corrosion  does  not  stand  in  any  simple  relation  to  the  rate  which 
sets  in  after  some  time  has  elapsed.  Distilled  water  gave  a  uniform 
corrosion,  whereas  the  bore  water  corroded  the  steel  in  patches. 

In  discussing  the  work  of  Heyn  and  Bauer  on  corrosion,  the  authors 
state  that  the  accelerative  effect  of  salts  on  corrosion  is  explained  by 
the  greater  conducting  power  of  the  solution,  and  that  the  decrease  in 
the  velocity  of  rusting  with  higher  concentrations  is  probably  due  to 
the  decreased  solubility  of  oxygen  in  the  solution. 

The  water  from  Coonamble  No.  2  bore  processes  a  radioactivity 
corresponding,  on  Boltwood's  scale,  with  an  initial  activity  of 
90  X  10-^  grams  of  uranium  per  litre  of  water.  The  activity  is  due  to 
radium  emanation.  The  addition  of  radioactive  salts  to  water  did 
not  affect  the  rate  of  corrosion  of  steel.  T.  S.  P. 


The  Influence  of  Carbon  and  Other  Elements  on  the 
Corrosion  of  Steel.  John  O.  Arnold,  William  E.  S.  Turnek, 
W.  Palmer  Wynne,  A.  McWilliam,  C.  Chappell,  and  F.  Hodson 
(Brit.  Assoc.  Report,  1911,  83 — 91). — Experiments  with  pure  carbon 
steels  show  that  the  corrosion  by  sea-water  of  rolled  or  annealed  speci- 
mens increases  with  the  carbon-content  up  to  089%,  diminishing  with 
the  appearance  of  free  cementite.  In  hardened  and  tempered  specimens 
the  corrosion  increases  continuously,  without  showing  any  maximum. 
The  minimum  corrosion  is  shown  by  steels  containing  laminated 
pearlite.  The  rate  of  attack  by  1%  acid  solutions  is  a  maximuui  at 
0"22%C  and  a  minimum  at  0-30 — 0-40%  for  annealed  specimens,  whilst 
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hardened  specimens  show  a  rapid  increase  in  the  higher  percentages  of 
carbon.     The  curves  of  solution  pressure  in  acids  show  two  maxima. 

C.  H.  D. 

Chromyl  Chloride  I.  Enrique  Moles  and  L.  G6mez  {Anal.  Fis. 
Quim.,  1912,  10,  43 — 64). — Pure  chromyl  chloride  was  prepared  by  the 
action  of  fuming  sulphuric  acid  on  a  mixture  of  potassium  dichromate 
and  sodium  chloride,  and  repeated  fractionation  after  agitation  with 
mercury.  The  boiling  point  at  760  mm.  is  116'63°,  and  those  observed 
at  various  pressures  agree  well  with  the  figures  calculated  by  means  of 
Cauchy's  formula.  The  compound  has  m.  p.  —  96'5±0"5°  and  Tfl*'' 
2-0528— 2-0515,  D°  1-9591—1-9582,  and  Df  1-9124—1-9113.  The 
vapour  is  not  dissociated  at  181°.  The  molecular  magnitude  is  normal 
in  phosphoryl  chloride,  and  in  glacial  acetic  acid  there  is  association, 
whilst  dilute  solutions  in  nitrobenzene  and  ethylene  dibromide  show 
dissociation  passing  on  increasing  concentration  of  the  solute  into 
association.  G.  D.  L. 

Crystallographic  'Constants  and  Isomorphous  Relations  of 
the  Double  Chromates  of  the  Alkalis  and  Magnesiuiji.  Alfred 
E.  H.  TuTTON  and  Mary  W.  Porter  {Min.  Mag.,  1912,  16,  169—196). 
— Detailed  morphological  and  optical  determinations  were  made  for 
ammonium  magnesium  chromate  (Df  1-832.  a-.h-.c  =  0-7517  :  1  :  0*4924 ; 
/8  =  106°7'),  rubidium  magnesium  chromate  (Df  2-466.  a:h:c  = 
0-7526:1:0*4953;  /8=104°49'),  and  csesium  magnesium  chromate, 
(Df  2-747.  a:h:c  =  0-7431  : 1  :  0-4888  ;  y8  =  106°4').  These  three  salts 
belong  to  the  isomorphous  series,  R'2M"[(S,Se,Cr)04]2,6H20.  The 
caesium  salt  is  more  stable  than  the  rubidium  salt,  whilst  the  corre- 
sponding potassium  salt  could  not  be  prepared.  The  ammonium  salt 
stands  outside  the  eutropic  set,  including  the  two  former.  The 
chromates,  although  isomorphous  with  the  corresponding  sulphates  and 
selenates,  do  not  fall  into  the  same  eutropic  set,  since  the  series  shows 
no  progression  in  characters  with  the  atomic  weights.  L.  J.  S 

Isomorphism  of  Complex  Molybdates  of  the  Rare  Earths. 
Edoardo  Billows  {Zeitsch.  Kryst.  Min.,  1912,  50,  500 — 503;  from 
Riv.  Min.  Crist.  ItaL,  1909,  38,  82 — 90). — The  salts  examined  were 
prepared  by  G.  A.  Barbieri  (Abstr.,  1908,  ii,  595),  and  have  the 
general  formula  (^'B.^^^o■^^0^^,24l'H.^O,  where  R  =  Ce,  La,  (Ce,  La), 
Nd,  Pr,  and  Sa.     They  are  all  triclinic  and  perfectly  isomorphous. 

L.  J.  S. 

The  Melting  Point  of  Tungsten  and  Molybdenum.  Marcello 
VON  PiRANi  and  Alfred  R.  Meyer  {Ber.  JDeut.  phydkal.  Gee.,  1912,  14, 
426—428.  Compare  Abstr.,  1911,  ii,  899).— The  melting  point  of 
tungsten  has  been  determined  in  four  different  ways  involving  optical 
and  electrical  measurements,  the  mean  value  obtained  being 
3100°  ±60°.  The  melting  point  of  molybdenum,  determined  by 
optical  measurements,  was  found  to  be  2450°  ±30°.  H.  M.  D. 
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New  Titanium  Oompounds.  Titanium  Nitrides.  Otto  Ruff 
and  OsKAR  Trkidel  (Ber.,  1912,  45,  1364 — 1373.  Compare  Abstr., 
1908,  ii,  700;  1909,  ii,  406).— When  the  compound  of  titanium  tetra- 
bromide  with  ammonia,  TiBr^,8NH3,  is  washed  with  liquid  ammonia 
(compare  Abstr.,  1908,  ii,  700),  an  orange-coloured,  insoluble  bromide 
is  obtained  having  a  composition  varying  between 

2Ti(NH2)4,TiBr„8NH3  and  3Ti(XH)2,TiBr^,8NH8, 
according  to  the  duration  of  the  washing.  The  attempt  to  remove  the 
bromine  from  this  substance  by  treatment  with  a  solution  of  the 
equivalent  amount  of  potassium  amide  in  liquid  ammonia  led  to  the 
formation  of  a  mixture  containing  about  20%  of  the  original  bromide, 
10%  of  potassium  hydrogen  titanium  di-imide,  Ti{NH)NK,  and  70%  of 
a  titanic  nitride,  Ti^N^,  which  must  be  distinguished  from  titanous 
nitride,  TiN.  In  contradistinction  to  titanous  nitride,  the  titanic 
compound  is  decomposed  by  water,  hydrated  titanium  dioxide  and 
ammonia  being  formed.  It  has  a  brown  colour,  and  decomposes  on 
heating  into  titanous  nitride  and  nitrogen.     It  was  not  obtained  pure. 

When  the  potassium  amide  is  used  in  excess,  potassium  hydrogen 
titanium  di-imide  is  obtained  in  a  fairly  pure  condition  as  a  brownish - 
red  salt.  On  exposure  to  the  air,  it  immediately  takes  fire,  with  the 
formation  of  potassium  titanate  and  potassium  oxide.  Titanium  di- 
imide  possesses  amphoteric  properties,  since  the  reaction  products  of 
potassium  hydrogen  titanium  di-imide  with  potassium  iodide  or 
ammonium  sulphide  are  apparently  the  hydrogen  iodide  and  hydrogen 
sulphide  salts  respectively  of  titanium  di-imide.  T.  S.  P. 

The  Volatilisation  of  Vanadic  Acid  by  means  of  Hydro- 
fluoric Acid.  WiLHELM  Manciiot  {Ber.,  1912,  45,  1154). — A  claim 
for  priority  over  Prandtl  and  Manz  (Abstr,,  1911,  ii,  990),  based 
on  the  author's  work  with  H.  Fischer  (Abstr.,  1908,  ii,  46). 

T.  S.  P. 

The  Action  of  Calcium  Fluoride  on  Vanadium  Pentoxide. 
WiLHELM  Prandtl  and  Hermann  Manz  (Ber.,  1912,  45,  1343 — 1344). 
— A  reply  to  Manchot  (preceding  abstract),  in  which  the  authors 
maintain  that  their  observation  is  new,  and  that  volatile  vanadium  oxy- 
fluorides  are  formed  when  a  dry  mixture  of  calcium  fluoride  and 
vanadium  pentoxide  is  heated.  The  observations  made  by  Manchot  and 
Fischer  (Abstr.,  1908,  ii,  46)  were  not  new,  having  been  made  as  far 
back  as  1876  by  Guyard.  T.  S.  P. 

Solubility  of  Sodium  Metavanadate.  D.  J.  McAdam,  jun., 
and  C.  A.  Pierle  {J.  Amer.  Chem.  Soc,  1912,  34,  604—609).— 
During  a  study  of  the  atomic  weight  of  vanadium  (McAdara,  Abstr., 
1911,  ii,  117),  it  was  observed  that  on  recrystallisiug  sodium  meta- 
vanadate the  crystals  obtained  seemed  to  vary  considerably  in  solubility 
and  appearance.  A  study  has  therefore  been  made  of  the  solubility 
of  the  salt. 

A  method  is  described  for  the  preparation  of  pure  sodium  meta- 
vanadate. The  solubility  experiments  have  shown  the  existence  of 
the  anhydrous  salt,  NaVOj,  and  the  dihydrat^,  NaV03,2HjO.     The 
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anhydrous  salt  is  soluble  to  the  extent  of  21-10%  at  25°,  26-23%  at 
40°,  32-97%  at  60°  and  38-83%  at  70°  The  solubilities  of  the 
dihydrate,  expressed  in  terms  of  the  anhydrous  salt,  are  about 
15-23%  at  25°,  29-93%  at  40°,  and  68-36%  at  60°.  On  attempting  to 
determine  the  solubility  of  the  latter  salt  at  75°,  a  value  was  obtained 
which  showed  that  the  solid  phase  had  changed  into  the  less  soluble 
modification.  E.  G. 

Oxysulphides  of  Antimony.  E.  Quercigh  (Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  416 — 419). — The  author  has  applied  the 
method  of  thermal  analysis  to  the  study  of  the  system  SbgOg  -  SbgSg. 
The  two  substances  are  miseible  in  the  fused  state  in  all  proportions. 
They  form  a  compound,  Sb^OSj  (that  is,  5Sb2S3,Sb20g),  which  does  not 
melt  unchanged,  but  decomposes  at  522°  into  crystals  of  SbgSg  and  a 
liquid  phase.  Mixed  crystals  of  SbjOg  and  Sb^OSj;  exist  between 
certain  concentrations  (0—18%  SbgSj  and  16-66—23%  SbjOg).  The 
eutectic  of  SbgOg  and  Sb^OSj  has  the  concentration  of  kermesite 
(about  33-33%  of  SbgOg  ;  489°),  and  this  mineral  cannot  be  obtained, 
therefore,  from  fused  mixtures  of  its  components.  Of  Schumann's  two 
oxysulphides  (compare  Annalen,  1877,  187,  312),  only  Sb40S5  is 
really  formed  in  the  crystallisation  of  the  fused  mixture,  whilst  the 
formation  of  solid  solutions  in  the  system  is  very  limited  (compare 
Kose,  Ann.  Phys.  Chem.,  1853,  [i],  89,  316).  R.  V.  S. 

Carnot's  Reagent  and  the  Preparation  of  Sodium  Bismuth 
Thiosulphate.  Jean  A.  Sanchez  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
440 — 443). — Carnot's  reagent,  employed  in  the  estimation  of  potassium, 
is  a  slightly  acid  solution  of  sodium-bismuth  thiosulphate  in  alcohol. 
The  double  salt  has  been  prepared  crystalline  by  the  following  method  : 
Bismuth  oxy nitrate,  1  gram,  is  dissolved  in  acetic  acid,  10  c.c,  the 
solution  boiled  during  one  minute,  cooled,  and  10  c.c.  of  a  20%  solution 
of  sodium  thiosulphate  added  drop  by  drop.  To  this  liquid  forty  drops 
of  aniline  are  added,  and  then  twenty  to  twenty-five  times  its  volume 
of  alcohol  of  95°.  On  shaking,  a  crystalline  precipitate  of  sodium 
bismuth  thiosulphate  separates,  which  is  purified  by  washing  with 
alcohol.  T.  A.  H. 

Gold  Silver  Alloys.  U.  Eaydt  {Zeitsch.  anorg.  Chem.,  1912,  75, 
58 — 62). — A  determination  of  the  liquidus  and  solidus  curves  of  the 
system  gold-silver  confirms  the  results  of  Janecke  (Abstr.,  1911,  ii, 
1089).  The  crystallisation  interval  is  small,  and  the  crystals  are 
nearly  homogeneous,  but  cores,  when  present,  are  not  removed  by  short 
periods  of  annealing.  C.  H.  D. 

Device  for  the  Complete  Precipitation  of  Gold.  Eduard 
Pkiwoznik  {Oesterr.  Zeitsch.  Berg.  Iluttenw.,  1911,  69,  639 — 641). — 
Gold  can  be  precipitated  with  reducing  agents,  such  as  glycerol,  by  the 
following  procedure  :  300  c.c.  of  glycerol  (D  1-27)  are  mixed  with  an 
equal  quantity  of  water  and  400  c.c.  of  a  moderately  concentrated 
solution  of  sodium  carbonate  added,  the  mixture  is  raised  to  its  boiling 
point  and  slowly  treated  with  a  cold  solution  of  gold  chloride,  and,  if 
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necessary,  rendered  alkaline  with  a  further  quantity  of  sodium 
carbonate.  The  mixture  turns  black,  but  the  colour  slowly  disappears, 
whilst  the  gold  separates  as  a  dark  brown,  spongy  mass,  which,  after 
proloiiped  boiling  and  frequent  washing  (by  decantation),  assume-^  a 
paler  colour,  and  finally  by  gentle  heating  after  separation  from  the 
liquid  has  the  yellow  colour  of  ordinary  gold.  F.  M.  G.  M. 

Volatility  of  Metals  of  the  Platinum  Group.  Sir  William 
Crookes  (Proc.  Roy.  Soc,  1912,  A,  86,  461 —477).— The  volatility  of 
the  metals  at  1300°  has  been  investigated  by  heating  the  metals  in 
a  small  electric  furnace  and  determining  the  losses  of  weight  after 
successive  two-hour  periods  of  heating. 

At  thi.s  temperature,  platinum  was  found  to  lose  weight  at  a  constant 
rate,  the  loss  after  thirty  hours  amounting  to  0*245%.  The  character 
of  the  metal  surface  was  not  appreciably  altered  as  a  result  of  the  loss 
in  weight. 

Palladium  lost  weight  to  the  extent  of  0745%  after  heating  for 
thirty  hours.  The  loss  of  weight  was  more  rapid  in  the  earlier  stages, 
and  the  blistered  appearance  of  the  metal  indicated  that  this  was 
probably  due  to  the  liberation  of  occluded  gas.  The  surface  of  the 
metal  changed  gradually,.and  had  a  crystalline  moire  appearance  at  the 
end  of  thirty  hours.  The  metallic  nature  of  the  surface  was,  however, 
unimpaired,  and  no  oxidation  could  be  detected. 

Iridium  volatilises  very  quickly,  and  a  loss  of  weight  of  7"297%  was 
found  after  twenty-two  hours'  heating.  The  surface  gradually  became 
crystalline,  and  showed  a  beautiful  moire  effect  at  the  conclusion  of 
the  experiment.  Observations  made  at  temperatures  between  1000'' 
and  1400°  showed  that  the  rate  of  loss  of  weight  is  approximately 
proportional  to  the  temperature. 

Rhodium  was  found  to  have  lost  0"131%  after  heating  for  thirty 
hours.  The  rate  of  loss  of  weight  was  constant,  and  the  surface 
appeared  to  be  unchanged,  showing  no  evidence  of  crystalline 
structure. 

Ruthenium  lost  25%  of  its  weight  after  eight  hours'  heating  at 
1300°.  The  polished  metal  became  dull  black  in  appearance,  and  was 
covered  with  a  coating  of  oxide. 

Similar  experiments  at  900°  showed  that  platinum  and  rhodium  are 
non-volatile  at  this  temperature.  Palladium  decreased  in  weight  to 
the  extent  of  01 827%  after  thirty  hours,  and  iridium  lost  0*092% 
after  twenty-two  hours. 

In  the  ca.se  of  platinum  the  metal  appears  to  be  volatile  per  se  at 
1300°,  whereas  the  loss  in  weight  of  iridium  is  probably  due  to  the 
formation  of  a  volatile  oxide.  The  gradual  wearing  out  of  the 
platinum  heating  coiLs  of  resistance  furnaces  is  attributed  to  the 
volatility  of  the  platinum,  and  examination  of  the  metallic  dust  which 
collects  on  the  porcelain  tubes  has  shown  that  this  consists  of  minute 
hexagonal  plates  of  metallic  platinum  which  have  been  formed  by 
sublimation  of  the  heated  metal.  H.  M.  D. 
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Mineralogical    Chemistry. 


Natural  Gas  in  the  Neighbourhood  of  Pisa.  Torquato 
GiGLi  (Chem,  Zeit.,  1912,  36,  511). — Natural  gas,  which  is  used  for 
lighting  and  heating,  is  obtained  at  two  places  situated  a  few  kilo- 
metres from  Pisa  ;  the  pressure  of  the  gas  is  about  2  atmospheres, 
the  depth  of  the  borings  being  18  and  24  metres  respectively.  An 
analysis  of  the  gas  from  one  boring  showed  that  it  consisted  of 
methane,  80-7%;  ethane,  6-0%;  nitrogen,  6-7%;  carbon  dioxide,  3-8%, 
together  with  small  quantities  of  heavier  hydrocarbons,  oxygen,  and 
carbon  monoxide.  W.  P.  S. 

Bare  Earths  in  Spain.  Spectra  of  the  Cathode  Phos- 
phorescence of  the  Pluorites  of  Aulestia  and  Manaria 
(Biscay).  Angel  del  Campo  Cekdax  {Anal.  Fis.  Quim.^  1912,  10, 
93 — 104). — The  fluorites  of  these  localities  are  identical,  and  are 
shown  to  contain  teibium,  dysprosium,  and  samarium.  G.  D.  L. 

Analysis  of  Aragonite  from  Molina  de  Aragon.  Ramon 
Llord  y  Gamboa  (Zeitsch.  Kryst.  Min.,  1912,  50,  473;  from  Bol.  R. 
Soc.  Espan.  Hist.  Nat.,  1909,  9,  110). — Rose-red  crystals  from  the 
original  locality  for  this  mineral  contain :  CaUOg,  97*36% ;  SrCOg, 
1*61%  ;  ferruginous  clay,  0*000480%.     Magnesia  is  absent. 

L.  J.  S. 

Mineral  Occurrences  in  Fossils  of  the  Tyrolese  Limestones. 
August  Haas  (Jahrb.  Min.,  1912,  i,  1 — 20). — A  description  is  given 
of  various  crystallised  minerals  (quartz,  fluorite,  calcite,  dolomite, 
brown-spar,  anhydrite,  celestite,  and  an  aluminium  silicate)  occurring 
in  cavities  and  often  in  the  interior  of  fossils,  in  the  Muschelkalk,  and 
the  Wetterstein  limestone  to  the  north  of  Innsbruck.  Small  rhombo- 
hedra  of  dolomite  gave  analysis  I,  corresponding,  not  with  normal 
dolomite,  but  with  7CaC03,4MgC03.  Analysis  TI  of  brown-spar  gives 
the  molecular  ratios  4CaC03,4MgC03,FeC03. 

CaCOs.  MgCOs.  FeCOj.  °      Total. 

I.         66-41  33-075  —  99  485 

II.         4900  36-58  13-91  99-49 

The  cele.stite  contains  SrSO^,  96-35  ;  BaS04, 3-20%. 

The  aluminium  silicate  (anal.  Ill)  is  soft  and  earthy,  and  dull 
green  to  brownish  in  colour.  Under  the  microscope  it  shows  irregular 
particles  with  feeble  aggregate  polarisation.     In  composition, 

HsMga/sFei/^AlajSigOig, 
it  approximates  to  pyrophyllite  and  especially  to  giimbelite,  biit  it 
appears  to  differ  from  these  in  its  physical  characters. 

SiOj.  AI2O3.  FcaOj.  MgO.  HgO.  Total. 

III.         52-99  32-88    .        2-45  4-06  7-75  100-13 

L.  J.  S. 
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Occurrence  of  Ankerite  in  Coal.  Thomas  Crook  (Min.  Mag., 
1912,  16,  219 — 223). — The  white  mineral  frequently  observed  as  thin 
seams  along  the  joint-planes  of  coal  has  usually  been  assumed  to  be 
calcite.  It  is,  however,  shown  by  the  following  analyses  to  be 
ankerite.  Analysis  II  corresponds  closely  with  normal  ankerite, 
2CaC08,Fe(Mn)C03,MgC03,  but  in  I  there  is  an  excess  of  9*6%  CaCO,. 


CaCO,. 

FeCO;,. 

MnCOg. 

MgCOg. 

Total. 

Sp.  gr. 

I. 

64-91 

24-70 

1-86 

18-84 

100-81 

3-01 

II. 

51-26 

25-21 

1-46 

22-55 

100-48 

3-05 

Other  minerals  sometimes  present  in  these  miniature  mineral-veins 
are  calcite,  iron-pyrites,  zinc-blende,  and  galena.  L.  J.  S. 

Identity  of  Neocolemanite  with  Colemanite.  Arthur 
Hutchinson  {Afin.  Mag.,  1912,  16,  239 — 246). — By  a  simple  change 
in  the  orientation  of  the  crystals  (namely,  a  rotation  of  180°  about  the 
normal  to  the  basal  cleavage),  it  is  shown  that  the  angles  and  optics  of 
neocolemanite  (Abstr.,  1911,  ii,  901)  are  in  complete  agreement  with 
those  of  colemanite.  L.  J.  S. 

Composition  of  Minerals  of  the  Apatite  Group.  Austin  F. 
HoGEBS,  with  analyses  by  G.  E.  Postma  {A?ner.  J.  Set.,  1912,  [iv], 
33,  475 — 482). — A  calcium  carbonato-phosphate  referred  to  dahllite 
(  =  podolite,  Abstr.,  1910,  ii,  1076)  occurs  as  a  white  drusy  coating  of 
minute  hexagonal  crystals  with  iodyrite,  quartz,  etc.,  at  Tonopah, 
Nevada.  Analysis  I.  agrees  with  3Ca8(P04)2,Ca(C08,F2,0).  The 
interior  of  the  crystals  is  opaque,  but  the  outer  portions  show  a 
division  into  optically  biaxial  sectors. 

Oa.  PO4.  F.  CI.  COj.  O.  Insol.  Total. 

I.     82-56  47  03  0-29          —  2-48  1-07  12-72  — 

II.     89-83  57  07  120          —  0-23  092           —  9955 

III.*  38-81  46-82  nil  trace  6-46  —  8-22  — 

*  Also  Yefii,  1-93;  AljOj,  3-93;  organic  matter,  1-87. 

Apatite  from  several  localities  effervesces  with  hot  nitric  acid,  and 
therefore  contains  the  carbonate  radicle.  Again,  many  published 
analyses  of  apatite  show  a  deficiency  in  fluorine  and  chlorine,  and  also 
in  the  carbonate  radicle.  This  deficiency  is  taken  to  represent  oxygen, 
and  in  the  analyses  of  Voelcker  (1883)  of  apatite  from  Kragerb, 
Norway,  it  amounts  to  130  to  1-48%  oxygen.  The  presence  of  this 
is  also  shown  in  analysis  II  of  a  large,  white  tabular  crystal  from  the 
Zillerthal,  Tyrol.  These  and  other  analyses  suggest  the  existence  of 
the  compound  3Ga3(PO^)2,CaO,  or  oxy -apatite,  for  which  the  name 
voelckerite  is  proposed.  The  isomorphous  members  of  the  apatite  group 
are  then  : 

Fhior-apatite 3Ca3(P04)j,CaFj 

Chlor-apatite    3Ca5(P04)iC3aCl, 

Dahllite  (carb-apatite) 3Ca8(P04)„CaCOj 

Voelckerite  (oxy-apatite)  3Caj(P04)sj,CaO 

Certain  ill-defined  minerals  of  the  apatite  group  as  well  as  phosphorite 
and  rock-phosphates  may  be  regarded  as  mixtures  of  these  compounds. 
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Analysis  III,  of  a  dark  brown,  egg-shaped  nodule  from  Volhynia, 
Russia,  corresponds  with  3Ca3(P04)2,CaC03,  with  an  excess  of  calcium 
carbonate. 

The  following  analysis  of  pyromorphite  from  Lower  Sugar  Loaf 
Creek,  Marion  Co.,  Arkansas,  shows  that  here,  also,  chlorine  may  be 
replaced  by  the  carbonate  radicle.  This  pyromorphite  is  of  the 
polysphserite  variety,  and  occurs  as  a  grey  or  greenish-grey  alteration 
crust  on  galena. 

Pb.  Ca.  PO4.  CO3.  CI.  Insol. 

66-73  4-02  23-82  1-93  2-55  0-42 

L.  J.  S. 

Petrography  of  the  Colony  Eritrea.  Ernesto  Manasse 
[Zeitsch.  Kryst.  Min.,  1912,  50,  510 — 511  ;  from  separate  publication, 
Siena,  1909,  168  pp.). — Various  minerals  are  described.  Alunite 
occurs  as  concretionary  masses,  and  also  finely  disseminated  through  a 
reddish  schistose  rock  which  is  regarded  as  an  altered  phyllite;  analysis 
gave  (after  deducting  4*78%  quartz) : 

SO3.  AI2O3.        FejOs.         K2O.         NagO.  HgO.  Total. 

38-20  37-93  trace  7-33  2-25  [14-29]  100-00 

Analcite  occurs  abundantly  together  with  other  zeolites  in  augite- 
teschenites  at  Hamasat,  Massaua;  n=  1-4837  ;  analysis  gave  : 


SiOj. 

Al,03. 

FeaOj. 

CaO. 

MgO. 

Na.,0. 

K2O. 

H2O. 

Total. 

56-24 

21-68 

trace 

0-33 

trace 

13-30 

0-42 

8-40 

100-47 

L.  J.  S. 

Tungsten  Minerals  from  Spain.  Conr.  Granell  {Zeitsch. 
Kryst.  Min.,  1912,  50,  472;  from  Bol.  R.  Soc.  Espan.  Hist.  Nat., 
1909,  9,  81). — A  description  is  given  of  the  several  occurrences  of 
wolframite  in  Spain ;  these  are,  for  the  most  part,  at  the  contacts  of 
granite  with  schists  and  slates,  and  are  often  associated  with  tin  ores. 
One  analysis  of  wolframite  shows  no  manganese,  this  material  being 
pure  iron  tungstate  or  ferberite  ;  two  show  0-46  and  0*95%  MnO, 
whilfct  in  fourteen  others  MnO  ranges  from  1 — 14-4%.  In  only  one 
analysis  is  any  tin  shown  (SnOg,  0-22%) ;  alumina  and  lime  never 
reach  1%.  Scheelite  occurs  at  many  of  the  localities  in  association 
with  the  wolframite,  Cuproscheelite  is  found  in  small  amount 
together  with  scheelite  in  the  Sorpresa  wolfram  mine  at  Montoro  ;  it 
contains  : 

Loss  on 

WO3.  CaO.  CuO.  FeO.         SiOg.  Al203,K20,Li20,S03.  ignition. 

78-69  10*91  2-57  0-03  7-91  traces  1-24 

Here  the  ratios  are  not  normal,  but  are  WO3 :  CaO  +  CuO  =  339:  2*25 
=  1  '5  :  1 .     The  silica  is  probably  present  as  admixed  quartz. 

L.  J.  S. 

Striiverite  from  the  Federated  Malay  States.  Thomas 
Crook  and  S.  J.  Johnstone  {Min.  Mag.,  1912,   16,  224— 231).— The 
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material  examined  consisted  of  coarse,  angular  grains  separated  from 
a  tin-bearing  alluvium  on  the  Sebantun  river,  Kuala  Kangsar 
district,  Ferak.  It  is  black  and  lustrous,  and  gives  a  greenish-black 
streak.  Very  small  particles  allow  the  passage  of  some  light,  and  are 
seen  to  be  strongly  pleochroic ;  the  material  appears  to  be  optically 
uniaxial.  In  the  analysis  the  mineral  was  dissolved  by  heating  for 
several  days  with  concentrated  sulphuric  acid.  After  precipitating 
tin,  the  titanium,  tantalum,  and  columbium  were  precipitated  with 
excess  of  sodium  thiosulphate.  This  precipitate  was  ignited,  mixed 
with  about  its  own  weight  of  pure  sugar-carbon,  and  strongly  heated 
in  a  current  of  chlorine  which  had  passed  through  carbon  tetra- 
chloride ;  the  less  volatile  tantalum  and  columbium  chlorides  were 
thereby  separated  from  the  titanium  chloride.  The  results  of  the 
analysis  are  as  follows.  Scandium  was  also  detected  with  the 
spectroscope  : 

TiOj.      T(40b.    CbjOj.    FeO.     MnO.     SnOj.    SiO^.      HjO.       Total.     Sp.  gr. 
4574       35-96       6*90       8*27       trace       2-67       0-20       0-50       100-24       5-30 

These  results  support  the  view  that  striiverite  (Abstr.,  1908, 
ii,  398;  1911,  ii,  499)  is  an  isomorphous  mixture  or  a  solid  solution 
of  tapiolite  [Fe(Ta,Cb)206]  in  rutile  (TiO.^).  Calculations  of  the 
density  suggest  that  the  striiverite  from  Piedmont  is  considerably 
richer  in  tantalum  than  indicated  in  the  original  analysis.      L.  J.  S. 

Radioactive  Uraniferous  Columbotantalotitanitea  from 
Pegmatites  of  Madagascar ;  their  Frequent  Association  with 
Bismuth  Minerals.  Alfred  Lacroix  {Compt.  rend.,  1912,  154, 
1040 — 1046). — Except  as  autunite,  uranium  only  occurs  in  the 
pegmatites  of  Madagascar  as  more  or  less  altered  and  hydrated 
columbotantalates.  These  are  met  with  as  orthorhombic  species 
(euxenite,  etc.),  and  with  blomstrandite  as  a  new  cubic  species.  The 
minerals  are  all  radioactive,  and  are  often  associated  with  native 
bismuth  and  bismuth  minerals,  otherwise  rarely  found  in  pegmatites. 
Two  members  of  the  cubic  species  are  described  ;  with  blomstrandite 
they  form  a  group  approaching  pyrochlore  in  general  characteristics. 
Betafite,  D  4*17,  is  dark  green,  and  shows  rudimentary  cubic  faces. 
Samireaite  occurs  in  very  fragile  octahedra,  resembling  rubber  in 
appearance. 

I.  Blomstrandite  associated  with  beryl  at  Tongafeno.  II.  Betatite 
from  Ambolotora.  III.  Samiresite  from  Samiresy.  IV.  Ampanga- 
beite  from  Ampangabe  near  Miandrarivo. 


Nb,0,.    TajOj. 

TiOj.      SnOj. 

ThOj. 

UOj. 

BLjOj.    AljOj.  FejOs. 

I.     23-30      28-60 

10-87      0-30 

— 

18-10 

0-40        —         — 

II.     34-80       trace 

18-30      0-30 

1-80 

26-60  (U,0,)    —        2-10      2-87 

III.     45-80        3-70 

6-70      0-10 



21-20 

—       0-74        — 

IV.     34-80        8-90 

4-90        — 

2-60 

19-40 

—        210      8-60 

FeO.  {CeLaDi)20s. 

(YErJaOs.  MnO. 

MgO. 

CaO. 

PbO.      KaO.     H.p.   Total 

1.  1-35          2-60 

0-30      0-50 

0*20 

4-00 

—         —9-60    99-85 

II.     —           0-60 

0-90        — 

0-40 

3-45 

—          —        7-60    99-22 

II.   1-06          0-20 

—          





7-35       0-30     12-45     9960 

V.     —            0-60 

4  00        — 

— 

1-60 

—          —      12-40  100-50 
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Ampangabeite  occurs  in  large,  brownish-red,  elongated,  rectangular 
crystals,  D  429,  It  seems  to  resemble  Brogger's  *'3,nnerodite,"  but, 
unlike  this  mineral,  is  homogeneous.  Large  crystals  of  monazite 
occur  in  the  same  veins,  together  with  enormous  quadratic  cr}'stals  of 
a  mineral  resembling  striiverite  crystallographically.  W.  0.  W. 

Solid  Solution  in  Minerals  :  Composition  of  Analcite.  Harry 
W.  FooTE  and  W.  M.  Bradley  (^mer.  J.  ScL,  1912,  [iv],  33,  433—439). 
— The  formula  usually  accepted  for  analcite  is  Na2Al2(Si03)4,2H20, 
but  the  published  analyses  exhibit  a  considerable  deviation  from  this. 
Those  quoted  by  Dana  give  the  molecular  ratios  : 

SiOa        :  AI2O3,  etc.  :    NagO,  etc.    :      H2O. 
3-57— 5-35  :  0-93— 1'23  :         1*00         :  1-62— 2-37 

The  following  new  analyses,  each  the  mean  of  two,  were  made  on 
carefully  selected  crystallised  material,  which  in  all  cases,  except  in 
No.  Ill,  was  clear  and  glassy. 

SiOa.  AI2O3.  FeaOg.  MgO.  ILf).  Nap.  H^O.  Total.  Sp.  gr. 

I.     55-90  22-40  O'll        —  0-03  12-91  8-35  99-70  2-254 

II.     54-41  23-62  0*12        ~  0-12  13-36  8-24  99-87  2-260 

III.  54-68  23-33  0-14        —  0-02  13-47  8-46  100-10  2257 

IV.  55-06  22-85  0-15  0-17  —  1318  838  99-79  2-219 
V.     56-48  22-13  —  0-21  Oil  13-04  8-39  100-36  2-223 

VI.     56-84      22-81       0-22        —        0-19       12-69       8-27     101-02       2-231 

These  analyses  give  the  following  ratios  : 

SiOg      :      AI2O3,  etc.   :  NagO,  etc.     :     HyO. 

I.  Two  Islands,  N.S.     ...  4-46  1-06  1-00  2-24 

II.  Cyclopeau  Is 4-16  1-07  1-00  2-12 

III.  Kerguelenis 4-18  1-05  I'OO  2*17 

IV.  Victoria,  Aust 4-29  1-C5  100  2-19 

V.  Michigan,  U.S. A 4-45  1-02  1-00  2-21 

VI.  Montreal,  Can 4-61  109  1*00  2-25 

Here  NagO :  AlgOg  is  nearly  1:1,  and  further  HgO :  Si02  is  very 
close  to  1  :  2,  but  there  is  no  simple  ratio  between  alumina  (or  soda) 
and  silica  (or  water).  The  case  is  thus  similar  to  that  of  nephelite 
(Abstr.,  1911,  ii,  122),  and  in  the  same  way  the  variations  in 
composition  can  be  explained  by  assuming  the  solid  solution  of  some 
other  compound  with  the  analcite  molecule.  The  formula  may  be 
written  Nag Al2(Si03)4,2H20 +  a;H2Si205  ;  but  other  components  could 
of  course  be  chosen,  for  example,  Na2Al2(Si03)4,2H20  and 

Na2Al2Si60i6,3H20. 
The  fact  that  the  water  in  analcite  does  not  behave  like  ordinary  water 
of  crystallisation  (the  vapour  pressure  at  a  given  temperature  not  being 
constant)  gives  some  support  to  this  view.  L.  J.  S. 

Rocks  and  Minerals  from  Beaume,  Piedmont.  Luigi 
CoLOMBA  {Zeitsch.  Kryst.  Min.,  1912,  50,  497 — 500  ;  from  Riv.  Min., 
Grist.  Ital.,  1909,  38,  35 — 82). — A  detailed  description  is  given  of  the 
several  minerals  (albite,  glaucophane,  ilmenite,  mohsite,  anatase,  rutile, 
haematite,  quartz,  pyrites,    barytes,    calcite,    dolomite,   rhodochrosite. 
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chalybite,  and  chlorite)  occurring  at  the  contact  of  limestones  and 
schists  in  the  valley  of  the  Upper  Doro  Riparia.  The  albite  forms 
small  veins  (anal.  I),  and  occurs  also  in  the  altered  limestones 
(anal.  II)  : 

Na.,0 
SiO.^  ALA.  CaO.       (with  traces  of  KjO).     Total. 

I.         67-96  20-62  040  10-95  9993 

II.         67-38  20-50  0-45  11-21  99-63 

Mohsite,  with  the  axial  ratio  a  :c=  1  :  1-3455  and  D  4*4 — 4-5,  is  not 
decomposed  by  hydrochloric  acid.  This  is  held  to  be  distinct  from 
ilmenite,  and  to  be  geometrically  isomorphous  with  eudialyte,  cata- 
pleiite,  and  senaite,  with  the  general  formula  R"0,2R"^02.  The 
ilmenite  from  this  locality  has  a:c=l  :  1*3681,  and  gave  on  analysis  : 
Fe^O.,,  85-06;  FeO,  7-07  ;  TiOg,  7-80%,  corresponding  with  the  formula 
2FeTi03,llFe203.  Dolomite  gave:  CaCOg,  57-21;  MgCOg,  42-75, 
corresponding  with  lOCaCOs.QMgCO,;  the  angle  (111) :  (100)  =  43°59' 
also  differs  from  that  of  normal  dolomite.  L.  J.  S. 

The  Behaviour  of  Spodumene  on  Heating.  Albert  Brun 
{Ztitach.  anorg.  CJiem.,  1.912,  76,  68.  Compare  Kndell  and  Riecke, 
this  vol.,  ii,  266). — The  author  has  previously  shown  (Abstr.,  1902,  li, 
461)  that  spodumene  undergoes  a  change  at  1010°,  expanding  largely 
whilst  retaining  its  external  form,  and  becoming  very  friable.  This 
point  is  to  be  distinguished  from  the  melting  point.  C.  H.  D. 

Composition  of  Nephelite.  Harry  W.  Foote  and  W.  M.  Bradley 
{Ainer.  J.  .Scu,  1912,  [ivj,  33,  439— 441).— A  reply  to  Schaller  (Abstr., 
1911,  ii,  992)  and  Bowen  (this  vol.,  ii,  176).  Whilst  explaining  the 
excess  of  silica  in  nephelite  by  solid  solution,  the  authors  do  not 
commit  themselves  as  to  the  exact  form  in  which  this  is  present. 
Analyses  of  nephelite  occurring  in  intimate  association  with  albite 
show  that  the  "  saturation  ratio  "  of  the  silica  is  2-2.  L.  J.  S. 

An  Iron-poor  Epidote  (ClinozoiBite-Bpidote)  from  S.  Bar- 
thelemy,  Aosta  Valley,  Piedmont.  Federico  Millosevich 
{Zeitach.  Kryat.  Min.,  1912,  60,  492 — 493  ;  from  Atti  Soc.  Ligustica  Scu 
vat.  geogr.  Geneva,  1909,  10). — Fpidote  occurs  together  with  calcite, 
liopside,  and  garnet  at  a  serpentine  contact  at  Bois  Noire  and 
Issologne,  near  S.  Barthelemy.  It  is  colourless,  greenish,  or  pale  rose- 
red.  Analyses  of  pale  yellowish-green  crystals  with  feeble  negative 
birefringence  gave : 


SiO.j. 

Al,03. 

F&Ps. 

MuO. 

CaO. 

M«0. 

llaO. 

TotAl. 

Sp.  KT. 

38-92 

29-57 

5*25 

trace 

23-37 

0-98 

2-03 

10012 

3341 

corresponding  with  a  mixture  of  88 — 89%  of  H2Ca^AlgSi(,0._,8  with 
11 — 12%  of  HoCa^Fe^Si^jOjft.  Colourless  crystals  with  feeble  positive 
birefringence  contained  3  25%  Fe.^Og,  corresponding  with  7%  of 
HgCa^FegSi,^.^,,.  (The  clinozoisite  from  Rothenkopf,  Tyrol,  with  3*52% 
FejOj  is  optically  negative,  while  that  with  less  iron  is  positive.) 

L.  J.  S. 
VOL.  CI  I.  ii  38 
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Analysis  of  the  Gases  Spontaneously  Liberated  in  the  Spring 
San  Jose  (Bath  of  La  Allseda).  Radioactivity  of  the  Gases. 
Faustino  Diaz  de  Rada  (Anal.  Fis.  Quim.,  1912,  10,  113 — 121).— The 
gas  contains  cai'bon  dioxide  63,  and  nitrogen  93'7%.  Of  the  nitrogen, 
1  08%  is  composed  of  rare  gases  in  the  relative  proportions  of  neon 
and  traces  of  helium  0*246,  and  argon  with  traces  of  krypton  and 
xenon  99 "754.  In  every  twenty-four  hours,  406*4  litres  of  rare  gases 
are  disengaged  from  the  spring. 

Ten  litres  of  the  spring  water  contain  on  issuing  at  least  0"113  mg.- 
minutes  of  emanation,  and  10  litres  of  the  gas  similarly  showed 
0-377  mg. -minutes.  G.  D.  L. 

Sinter  from  the  Wiesbaden  Thermal  Springs.  Ferdinand 
Henrich  and  Gunthbr  Bugge  {C/iem.  Zeit.,  1912,  36,  473.  Compare 
Henrich,  Abstr.,  1907,  ii,  150). — A  specimen  of  sinter  from  the 
Kochbrunnen,  Wiesbaden,  contained  SiOg  1244,  AsgO^  0*22,  FogOg 
6-83,  AlgOg  2-95,  MnO  0*22,  ZnO  0*37,  CaO  49-27,  organic  matter  0-30%. 
A  comparison  with  specimens  of  sinter  at  some  distance  from  the 
spring  shows  that  a  high  percentage  of  iron  accompanies  high  radio- 
activity, but  that  there  is  no  exact  proportionality.  C.  H.  P. 
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Function  of  Respiratory  Pigments  in  the  Oxidation  Pro- 
cesses of  Plants  and  Animals.  Wladimir  I.  Palladin  {Bull. 
Acad.  Sci.  St.  Petersbourg,  1912,  437 — 451  ;  partly  in  Ber.  Deut.  bot. 
Ges.,  1912,  30,  104 — 107). — Consideration  of  the  author's  previous 
results  and  of  those  of  Bach  and  Chodat,  Bertrand,  etc.,  leads  to  the 
following  conclusions. 

The  function  of  respiratory  pigments  in  oxidation  processes  consists 
in  the  extraction  of  hydrogen  from  the  substance  undergoing  oxidation. 
Oxydases  are  both  pigment-forming  and  water-forming  enzymes. 
During  respiration,  the  whole  of  the  hydrogen  of  dextrose  is  oxidised 
to  water  solely  by  atmospheric  oxygen,  the  water  formed  during 
respiration  being  of  aerobic  origin.  Oxidation  of  dextrose  by  means  of 
a  respiratory  pigment  takes  place  with  co-operation  of  the  water,  the 
oxidation  of  the  carbon  present  in  the  dextrose  being  effected  to  the 
extent  of  one-half  by  the  oxygen  of  the  sugar  and,  for  the  rest,  by 
the  oxygen  of  the  water  assimilated  during  respiration.  Water  is  not 
only  separated,  but  also  assimilated,  during  respiration  The  complete 
decomposition  of  dextrose  during  respiration  proceeds  as  follows : 
(1)  Anaerobic  resolution  of  the  dextrose,  with  assimilation  of  water,  by 
zymase  and  perhydridase.  (2)  Transference  of  hydrogen  from  the 
intermediate,  labile  product  to  the  respiratory  pigment.  (3)  Removal 
of  hydrogen  from  the  reduced  respiratory  pigment  and  its  oxidation  to 
water  with  the  help  of  the  system  peroxydase  +  oxygenase. 

T.  H,  P. 
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The  Action  of  Acids  on  the  Respiratory  Centre.  T.  Buails- 
FORD  RoiJKRTsoN  (Pjluger's  Archiv,  11)12.  146,  329 — 334). — If  diiube 
aci(is  are  applied  directly  to  the  medulla  oblongata  of  decerebrate 
frogs,  respiration  is  stimulated.  Potassium  cyauide  applied  in  the 
same  way  brings  about  complete  arrest  of  breathing  in  a  few  minutes. 

W.  D,  H. 

Expired  Air.  II.  Wolfgang  Weichardt  and  H.  Stotter  {Arch. 
Hygiene,  1912,  75,  265—289.  Compare  Abstr.,  1911,  ii,  993).— The 
presence  of  physiologically  active  substances  in  expired  air  may  be 
missed  if  the  air  is  passed  through  water,  because  aqueous  solutions 
soon  lose  their  activity  ;  but  if  the  air  is  passed  through  glycerol,  this 
is  avoided.  The  experiments  were  performed  with  the  expired  air  of 
guinea  pigs  and  men.  The  toxic  material  in  low  concentration 
increases,  but  in  higher  concentration  inhibits,  the  guaiacum  reaction. 
Various  products  of  protein  cleavage  act  in  the  same  way,  but  pure 
carbohydrates,  certain  salts.and  carbon  dioxide  do  not.         \V.  D.  H. 

The  Dependance  of  the  Number  of  Heart  Beats  on  the 
Partial  Pressure  of  Oxygen.  Jacques  Loeb  and  Hardolph 
VVasteneys  {Biochem.  Zeitsch.,  1912,  40,  277 — 295). — The  authors 
show  that  the  number  of  heart  beats  in  a  given  time  (20")  in  a 
fundulus  embryo  is  diminished  by  one-half  to  one-third  by  diminishing 
the  partial  pressure  of  the  oxygen.  The  limiting  value  of  the  oxygen 
tension  .cannot  be  accurately  ascertained.  The  action  Las  been 
observed  when  the  volume  of  the  air  has  been  diminished  from 
one-fourth  to  one-tenth  by  mixing  it  with  hydrogen.  The  heart  can 
continue  to  beat  with  diminished  frequency  for  several  days.  The 
addition  of  sodium  cyanide  also  diminishes  the  frequency  of  the  heart 
beats,  and  the  rate  of  beating  is  a  function  of  the  amount  of  cyanide 
in  solution.  S.  B.  S. 

The  Causation  of  the  Heart  Beat.  E.  G.  Martin  (Avier.  J. 
Physiol.,  1912,  30,  182— 191).— Ventricular  tissue  cut  off  from  the 
circulation  relaxes  steadily  for  several  hours  in  moist  air,  0'7%  sodium 
chloride  solution,  and  in  Ringer's  solution.  The  improvement  in  beat 
following  treatment  with  oxygen,  sodium  carbonate,  or  calcium 
chloride  is  not  necessarily  dependent  on  the  tonus-increasiog  powers 
of  these  substances,  since  improvement  in  tone  and  beat  do  not  always 
go  together.  Sodium  chloride  "  exhaustion  "  cannot  be  due  to 
excessive  loss  of  tone ;  it  is  not  the  result  of  any  specific  action  of 
the  salt,  so  much  as  an  effect  due  to  separation  from  the  circulation. 

\V.  D.  H. 

The  Influence  of  Temperature  and  Blood-pressure  on  the 
Isolated  Mammalian  Heart.  F.  P.  Knowlton  and  Ernest  H. 
Starling  (/.  Physiol,  1912,  44,  206— 219).— The  method  used  is  to 
leave  the  lungs  as  well  as  the  heart  intact,  so  that  the  blood  is 
naturally  aerated.  The  rate  of  beat  then  varies  directly  as  the 
temperature,  being  unaltered  within  wide  limits  of  changes  either  in 
arterial  or  venous  pressure.     Within  wide  limits  the  cardiac  output  is 

38—2 
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independent  of  arterial  resistance  or  temperature.  Up  to  a  certain 
point  the  output  is  proportional  to  the  venous  inflow  ;  beyond  that 
venous  pressure  rises  and  the  lungs  become'  cedematous.      W.  D.  H. 

The  Size  and  Growth  of  the  Blood  in  Rabbits.  Arthur  E. 
Boycott  (/.  Path.  Bact.,  1912,  16,  485— 501).— A  full  account  of  a 
research  of  which  a  preliminary  account  has  already  appeared  (Abstr., 
1911,  ii,  1108).  W.  D.  H. 

The  Dissociation  of  Oxyhaemoglobin  at  High  Altitudes. 
Ernest  H.  Starling,  Joseph  Barcroft,  and  William  B.  Hardy 
(Brit.    Assoc.   Report,    1911,     153 — 154.     Compare    Barcroft,    Abstr., 

1911,  ii,  211). — In  the  course  of  ascents  from  Pisa  (sea-level)  to 
Col  d'Olen  (10,000  feet)  and  Capanna  Margherita  (15,000  feet),  the 
acidity  of  the  blood,  exclusive  of  that  due  to  carbon  dioxide,  was 
determined  by  measuring  the  degree  of  saturation  with  oxygen,  and 
comparing  with  blood  to  which  definite  quantities  of  lactic  acid  had 
been  added.  The  increase  of  lactic  acid  was  about  0*025%  at  Col 
d'Olen,  and  twice  as  much  at  Capanna  Margherita,  but  immediately 
after  ascending  the  latter,  was  found  to  be  as  high  as  0*8%.  The  acid 
is  not  immediately  excreted  on  descending.  This  leads  to  a  lower 
carbon  dioxide  tension  in  the  alveolar  air  at  Col  d'Olen  after  a 
descent  from  Capanna  Margherita  than  before  the  ascent, 

C.  H.  D. 

The  Physiology  of  Water  and  Salt.  Otto  Cohnheim,  G. 
Kreglinger,  L.  Topler,  and  O.   H.  Weber  {Zeitsch.  physiol.  Ghem., 

1912,  78,  62 — 88). — The  authors,  who  spent  a  few  days  on  Monte 
Rosa,  failed  to  detect  either  in  themselves-or  in  the  dogs  (using  several 
methods  of  estimation)  any  increase  in  red  corpuscles  or  haemoglobin, 
such  as  had  been  observed  by  numerous  other  investigators.  They 
attribute  their  loss  of  weight  to  the  unhygienic  conditions  of  the  hut 
where  they  lived.  Great  sweating  was  found  to  lead  to  a  marked 
retention  of  chlorine  in  the  body.  The  influence  of  varying  amounts 
of  sodium  chloride  and  water  in  the  food  is  also  discussed. 

W.  D.  H. 

The  Pat-splitting  Properties  of  Blood  and  Plasma  Under 
Various  Conditions.  Emil  Abderhalden  and  Arno  Ed.  Lampe 
{Zeitsch.  physiol.  Ghem.,  1912,  78,  396 — 401). — The  blood  and  serum 
of  well-nourished  dogs  have  little  or  no  action  in  causing  the  fission  of 
tributyrin.  In  inanition,  the  power  appears  and  increases  as  the  fast 
goes  on.  The  fat  therefore  remains  longer  as  fat  in  the  blood  under 
normal  conditions  of  feeding.  W.  D.  H. 

Glycolysis.  J.  Edelmakn  {Biochem.  Zeitsch.,  1912,  40,  314 — 325). 
— The  intensity  of  glycolytic  action  in  normal  blood  is  strongest  in 
the  first  six  hours  ;  after  twenty-four  hours  hardly  any  more  sugar 
can  be  detected.  Hsemolysed  blood  is  also  active  ;  within  the  first  two 
or  three  hours  in  this  case  there  is  an  apparent  weakening  of  the 
glycolytic  action,  due  to  the  setting  free  of  sugar  from  the  substance  of 
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the  corpuscles.  In  dogs  deprived  of  the  pancreas,  the  glycolytic  action 
IB  diminished,  and  actually  entirely  disappears  after  a  long  interval 
after  the  operation.  In  dogs  deprived  of  thyroids  and  parathyroids 
the  glycolysis  within  the  first  six  hours  is  diminished ;  after  twenty-four 
hours,  however,  the  glycolysis  has  proceded  as  far  as  in  normal  blood  ; 
this  result,  again,  appears  to  be  due  to  the  setting  free  of  sugar  from 
the  substance  of  the  corpuscles.  8.  B.  S. 

The  Isolation  of  Oocytaae,  the  Fertilising  and  Cytolysing 
Substance  in  Mammalian  Blood  Sera.  T.  Brailsford  RonERTSON 
(/.  Biol.  Cfiem.,  1912,  11,  339 — 346). — Eggs  of  sea-urchins  are 
induced  to  form  fertilisation  membranes  by  immersing  them  in  sera 
and  various  tissue  extracts,  especially  if  the  eggs  are  first  sensitised 
by  exposure  to  a  temperature  of  30 — 31°,  or  immersion  in  a  solution 
of  strontium  or  bari»xm  chloride  approximately  isotonic  with  sea- 
water.  Calcium  chloride  is  much  less  powerful  in  this  direction.  The 
same  agent  which  sensitises  for  fertilisation  also  sensitises  for  agglu- 
tination. The  fertilising  agent  itself  is  termed  oocytase,  and  is 
probably  derived  from  the  breaking  down  of  corpuscles  in  shed  blood. 
It  is  thermostable,  resisting  exposure  to  a  temperature  of  58°  for 
nineteen  hours.  The  view  that  the  sensitising  is  due  to  the  precipitation 
of  the  oocytase  on  the  egg  is  supported  by  experiments.        W.  D.  H. 

Chemical  Composition  of  Horse  Lymph.  Franz  Zaribnicky 
{Zeitsch.  phijsiol.  Chem.,  1912,  78,  327— 332).— The  sample  of  lymph 
contained  95%  of  water,  4*9%  of  solids,  4*3%  of  coagulable  protein, 
3*5%  of  globulin,  0*68%  of  inorganic  substances.  Dextrose,  carbamide, 
uric  acid,  and  xanthine  bases  were  not  present.  The  constituents  of 
the  ash  agree  closely  in  amount  with  the  determinations  made  by 
Zeynek  and  by  Ludwig  on  lymph  from  other  sources.  E.  F.  A. 

The  Amyloclastic  Property  of  Saliva.  C.  Lovatt  Evans  (J. 
Physiol.,  1912,  44,  191 — 202). — A  method  which  in  general  terms 
consists  in  the  estimation  of  maltose  is  described  which  gives  accurate 
comparisons  of  the  amyloclastic  power  of  saliva.  Later  in  hydrolysis 
dextrose  is  formed,  but  at  the  start  when  the  ratio  of  substrate 
(starch)  to  enzyme  is  large,  the  reaction  (maltose  formation)  is  linear. 
The  optimum  concentration  of  the  starch  solution  is  about  3%,  and  the 
optimum  temperature  for  salivary  amylase  (ptyalin)  is  46°. 

W.  D.  H. 

Method  for  the  Determination  of  Amyloclastic  Activity. 
C.  Lovatt  Evans  {J.  Physiol.,  1912,  44,  220— 224).— The  author's 
method  of  determining  amyloclastic  activity  is  far  superior  as  regards 
accuracy  to  either  the  "  achromic  point "  or  Wohlgemuth's  method. 
Of  the  two  last,  the  former  is  the  more  accurate.  W.  D.  H. 

The  Cleavage  of  the  Milk  Proteins  by  Gastric  Juice  under 
Various  Conditions.  Emil  Abderhalden  and  Friedrich  Kramm 
{Zeitsch.  physiol.  Chein.,  1912,  77,  462 — 470). — The  quantity  of  amino- 
nitrogen  is  greater  when  milk  previously  curdled  by  rennin  is  digested 
than  in  oases  where  rennetic  action  is  prevented  by  sodium  oxalate, 
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but  the  differences  are  small.  Any  inhibitory  influence  excited  by 
the  oxalate  was  excluded  by  adding  the  same  amount  to  the  gastric 
juice  employed.  A  much  greater  effect  is  produced  by  boiling  milk, 
the  yield  of  amino-nitrogen  being  decreased  by  this  procedure. 

W.  D.  H. 

The  Fate  of  Protein  Cleavage  Products  in  the  Intestine. 
The  Occurrence  of  Individual  Amino- Acids  in  Different  Parts 
of  the  Intestinal  Canal.  Emil  Abderhalden  (Zeitsch.  physiol. 
Chem.,  1912,  78,  382 — 395). — The  experiments  recorded  do  not  con- 
tradict the  theory  that  the  cells  of  the  intestinal  wall  can  synthesise 
protein  from  the  amino-acids  present.  The  cleavage  of  proteins  and 
peptones  occurs  in  the  same  way  in  all  parts  of  the  small  intestine, 
and  there  is  no  localisation  in  individual  regions  of  different  stages  in 
the  cleavage.  Trypsin  and  erepsin  work  as  well  at  the  end  as  at  the 
beginniog  of  the  intestinal  canal.  W.  D.  H. 

The  Cleavage  of  Proteins  in  the  Intestinal  Canal.  Emil 
Abderhalden  and  Friedrich  Kramm  {Zeitsch.  physiol.  Chem.,  1912, 
77,  425 — 434). — Physiologists  have  drawn  the  conclusion  that  in  the 
intestine  the  proteins  are  broken  down  almost  entirely  into  their 
ultimate  cleavage  products.  They  have  done  so  in  spite  of  the  fact 
that  in  vitro  the  reaction  occurs  so  slowly.  Experiments  in  vitro, 
however,  differ  considerably  from  natural  digestion  ;  during  digestion 
in  vivo  the  products  are  removed  by  absorption,  and  are  therefore  no 
longer  present  to  inhibit  enzymic  activity  ;  in  the  body,  also,  the  pro- 
portions and  order  of  action  of  the  different  proteolytic  juices  are 
adjusted  to  give  an  optimum  effect.  In  the  present  experiments  after 
peptone  feeding,  the  contents  of  the  intestine  were  removed  and 
transferred  to  flasks,  kept  warm,  and  the  natural  chyme  examined  at 
short  intervals  for  amino-nitrogen.  These  experiments  do  not 
provide  for  the  removal  of  the  final  products,  such  as  occurs  in  the 
intestine,  but  they  at  any  rate  demonstrate  that  the  action  is  very 
rapid,  as  compared  with  purely  artificial  mixtures.  W.  D.  H. 

Chemical  Equilibrium  and  End  Conditions  in  Metabolism. 
Leopold  Lichtwitz  {Zeitsch.  physiol.  Chem.,  1912,  77,  402 — 419). — In 
cases  of  enzymes  which  have  a  reversible  action,  there  is  a  certain 
state  in  which  the  two  actions  balance  each  other ;  but  in  addition  to 
this  an  enzyme  may  stop  activity  and  a  "  false  equilibrium  "  be  obtained, 
because  the  products  of  its  action  have  a  specific  inhibiting  or 
paralysing  influence  on  the  enzyme.  Urea  formation  is  regarded  as  an 
instance  of  true  equilibrium ;  von  Lang  stated  that  liver  emulsion  has 
quite  a  small  power  of  splitting  off  ammonia  from  urea.  The 
deamidation  of  amino-acids,  however,  is,  as  Knoop  and  others  have 
shown,  a  reversible  reaction.  The  present  experiments  on  dogs  and  men 
show  that  if  urea  is  given  by  the  mouth  (or  in  dogs  also  subcutane- 
ously),  an  increase  occurs  in  the  excretion  of  ammonia  and  amino- 
acids  (that  is,  nitrogen  titratable  with  formaldehyde),  and  a  drop  iti  the 
uuiount  of  urea  eliminated.  W.  D.  H. 
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The  Part  Played  by  Methyl  and  Ethyl  Alcohols  in  the 
General  Metabolism  of  the  Animal  Organism.  Wilmelm  Voltz 
and  VValtkh  Dietrich  {Biochem.  Zeitsch.,  1912,  40,  15 — 28). — The 
amount  of  methyl  alcohol  excreted  in  the  expired  air  and  in  the  urine  was 
estimated.  It  was  found  that  after  administration  of  2  c.c.  of  methyl 
alcohol  per  kilo,  of  body- weight  to  a  dog,  24"3%  was  excreted  in  forty- 
eight  hours,  of  which  21*5%  wa.s  in  the  expired  air,  and  2'8%  in  the 
urine.  As  36"8%  was  found  in  the  body,  it  follows  that  only  39%  was 
oxidised  in  the  body.  If  the  caloric  value  of  the  methyl  alcohol 
oxidised  is  calculated,  it  will  be  found  that  this  represents  only  3%  of 
the  total  metabolism  of  the  body.  These  results  are  in  marked 
contrast  to  those  obtained  with  ethyl  alcohol  under  analogous  conditions. 
In  this  case  2  to  4%  of  the  quantity  administered  was  found  in  the 
expired  air  and  0*4  to  3'8%  in  the  urine  within  ten  to  fifteen  hours.  A  fter 
fifteen  hours  only  3  to  12%  was  found  in  the  body.  Of  the  foodstuffs 
degraded  within  ten  hours,  the  ethyl  alcohol  (calculated  on  the  caloric 
values)  formed  42%,  and  in  fifteen  hours  35%.  S.  B.  S. 

Carbohydrate  Metabolism.  Max  Klotz  {Arch.  exp.  Fath.  Pharm., 
1912,  67,  451—480). — Baumgarten  and  Grund  {Deutsch.  Arch.  klin. 
Med.,  104)  found  in  phloridzinised  dogs  that  feeding  on  oatmeal 
produced  fatty  livers,  and  that  fatty  liver  can  be  prevented  by  feeding 
on  wheat.  The  cause  of  the  discrepancy  between  these  statements  and 
those  of  the  author  is  discussed.  One  most  important  factor,  hitherto 
much  neglected  in  a  study  of  carbohydrate  metabolism,  is  the  character 
of  the  intestinal  flora  ;  the  relative  number  of  sugar-destroying  organ- 
isms varies  on  different  diets,  and  thus  starch  feeding  may  lead  to  the 
formation  either  of  fat  or  of  glycogen.  Another  important  distinction 
between  starches  of  the  same  chemical  composition  is  their  physical 
state,  and  this  determines  in  large  measure  the  effect  of  bacteria  on 
them.  The  paper  contains  a  large  amount  of  analytical  data  in 
relation  to  various  flour.^s,  and  discusses  at  length  the  rationals  of  so- 
called  "carbohydrate  cures"  for  diabetes  ;  here  the  conditions  of  flora, 
etc.  are  so  uncertain  and  variable  that  the  effect  is  largely  a  matter 
of  chance.  W.  D.  H. 

Purine  Metabolism  of  Man.  I.  Are  the  Purine  Substances 
Intermediary  or  Pinal  Products  of  Metabohsm?  V.  O.  Siven 
(F/luger's  Archiv,  1912,  145,  283 — 297). — The  purine  substances 
excreted  by  human  beings  are  terminal  products  of  metabolism.  The 
exogenous  purine  (that  is,  that  in  the  diet)  undergoes,  to  the  extent  of 
50%,  a  break  up  in  the  digestive  canal  ;  another  portion  is  absorbed 
with  the  purine  nucleus  intact ;  this  part  is  not  further  destroyed, 
but  is  excreted  within  twelve  to  fifteen  hours  by  the  kidneys.  The 
purine  compounds  in  the  blood-stream,  whether  they  are  of  endogenous 
or  exogenous  origin,  suffer  no  further  cleavage;  in  other  words, 
uricolytic  action  is  not  present.  W.  D.  H. 

Feeding  Experiments  with  the  Amino-cicids  Derived  from 
Protein,  and  with  Ammonium  Salts.  Emil  Abderhalden  (ZeU$ch. 
pkysiol.  C/i«m.,  1912,   78,    1—27).— The  conclusion   is   drawn    from 
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experiments  on  dogs  that  when  the  sole  source  of  nitrogen  is  in  the 
form  of  ammonium  salts  added  to  a  due  supply  of  fat  and  carbo- 
hydrate, nitrogenous  metabolism  is  influenced  in  such  a  way  as  to  lead 
to  retention  of  nitrogen.  Ammonium  salts,  like  amino-acids,  may 
lead  to  synthesis  of  protein.  W.  D.  H. 

Fasting  Studies.  IX.  Differential  Leucocyte  Count  During 
Prolonged  Pasting.  Paul  E.  Howe  and  Philip  B.  Hawk  {Amer.  J. 
Physiol.,  1912,  30,  174 — 181). — The  observations  were  made  on  dogs 
and  men.  The  proportions  of  the  different  kinds  of  leucocyte  are  given 
in  tables.  In  dogs  the  departures  from  the  normal  were  different  in 
different  dogs,  and  different  also  in  the  same  dog  in  different  fasts  or 
different  periods  of  a  fast.  In  the  men,  two  in  number,  the  fast  lasted 
a  week  ;  here  there  was  an  increase  in  polynuclear  leucocytes  at  first, 
followed  by  a  fall  below  normal ;  the  opposite  conditions  held  for  the 
lymphocytes,  and  one  subject  showed  a  rise  in  eosinophile  cells 
throughout  the  whole  period.  On  the  resumption  of  food,  both  in  men 
and  dogs,  normal  conditions  were  soon  re-established.  W.  D.  H. . 

The  Balance  of  Acid-forming  and  Base-forming  Elements 
in  Food,  and  its  Relation  to  Ammonia  Metabolism.  Hbney  C. 
Sherman  and  A.  O.  Gettler  (/.  Biol.  Chem.,  1912,  11,  323—338).— 
This  balance  was  estimated  in  ash  analyses  of  forty-seven  kinds  of  food. 
Meats,  including  fish,  show  a  predominance  of  acid-forming  elements ; 
the  same  is  true  for  eggs,  although  in  smaller  degree  ;  grain  products 
show  a  still  smaller  predominance.  Milk  shows  a  slight  predominance 
of  base-forming  elements,  and  this  is  increased  in  vegetables  and  fruits. 
If  the  acid-forming  elements  are  increased  in  the  diet  of  man,  a 
rise  in  the  ammonia  excreted  accounts  only  for  from  one-quarter  to 
one-half  of  the  acid  involved.  W.  D.  H. 

Absorption  of  Metallic  Salts  by  Fish  in  their  Natural 
Habitat.  I.  Absorption  of  Copper  by  Fundulus  hetero- 
clitus.  George  F.  White  and  Adrian  Thomas  (/.  Biol.  Chem., 
1912,  11,  381 — 386). — The  fish  took  up  a  considerable  amount  of 
copper,  and  it  is  especially  found  in  the  vascular  system  ;  it  therefore 
probably  enters  through  the  gills.  Analytical  details  are  given  in 
full.  W.  D.  H. 

Fat  Absorption.  W.  R.  Bloor  (/.  Biol.  Chem.,  1912,  11, 
429 — 434). — None  of  the  impure  «somannide  dilaurate  employed  passes 
unchanged  into  the  chyle,  although  large  amounts  are  digested  and 
absorbed.  This  agrees  with  Frank's  work  with  the  ethyl  esters  of  fatty 
acids,  and  emphasises  the  probability  that  readily  saponifiable  fatty 
acid  esters  do  not  escape  saponification  under  the  favourable  conditions 
obtaining  in  the  normal  intestine  (excess  of  lipase  and  rapid  removal 
of  the  products).  Whether  fatty  substances  of  any  kind  may  pass  into 
the  chyle  unchanged  remains  to  be  proved.  '  W.  D.  H. 

The  Occurrence  of  Peptolytic  Enzymes.  Emil  Abderhalden 
{Zeitsch.  physiol.  Chem.,  1912,  78,  344 — 348). — Various  tissue  juices 
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decompose  polypeptides  or  silk  peptone  into  thoir  amino-acids. 
Evidence  is  adduced  in  iipeptic  experiments  that  this  is  due  to 
peptolytic  enzymes  in  the  extracts,  and  not  to  micro-organisms.  The 
condition  in  various  diseased  states  is  of  interest,  and  it  was  found 
that  iu  pneumonia  before  the  crisis,  the  peptolytic  power  is  slight  or 
absent,  and  is  increased  markedly  at  the  crisis.  W.  D.  H. 

The  Combined  Action  of  Muscle-plasma  and  Pancreas 
Extract  on  Some  Mono-  and  Di-saccharides.  Phcebus  A, 
Levene  and  G.  M.  Meyer  (J.  Biul.  Ghtm.,  1912,  11,  347— 3:>2).— 
Muscle-plasma  combined  with  pancreatic  extract  has  the  power  to 
cause  condensation  of  only  two  closely  related  hexoses,  dextrose  and 
d-lsevulose.  It  has  no  action  on  mannose,  xylose,  ribose,  and  lacto.-e. 
The  same  mixture  also  has  the  power  of  bringing  about  the  hydrolysis 
of  maltose,  but  not  of  lactose.  W.  D.  H. 

The  Action  of  Various  Tissues  and  Tissue-juices  on 
Dextrose.  Phcebus  A.  Levene  and  G.  M.  Meyer  {J.  Biol.  Chem., 
1912,  11,  353 — 360). — In  the  presence  of  antiseptics,  and  when 
oxygen  is  not  excluded,  animal  tissues  or  their  juices,  aided  or  unaided 
by  auxiliary  substance,  fail  to  bring  about  a  destruction  of  dextrose. 
Any  fall  in  reducing  power  is  due  to  condensation  of  the  dextrose. 
Whether  glycolysis  may  occur  under  other  conditions  has  yet  to  be 
settled.  W.  D.  H. 

The  Action  of  Leucocytes  on  Dextrose.  Phcebus  A.  Levene 
and  G.  M.  Meyer  {J.  Biol.  Chem.,  1912,  11,  361— 370).— Leucocytes 
were  obtained  from  the  pleura  of  the  dog  after  injections  into  it 
of  turpentine.  Under  the  influence  of  these  cells,  dextrose  lo.ses  part  of 
its  reducing  power,  and  this  cannot  be  restored  to  the  normal  by 
boiling  with  mineral  acid.  The  rate  of  glycolysis  is  inversely  propor- 
tional to  the  sugar  concentration.  If  distilled  water  is  used  instead  of 
a  phosphate  mixture,  the  leucocytes  have  no  such  action.  As  a  product 
of  the  action,  farcolactic  acid  was  discovered,  but  no  volatile  acids ; 
the  amount  of  lactic  acid  found  did  not  account  for  the  total  loss 
of  the  sugar.  The  experiments  were  conducted  aseptically.  Toluene 
inhibits  the  change.  W.  D.  H. 

The  Action  of  Tissue  Extracts  containing  Nucleosidase 
on  a-  and  /S-Methyl  Pentosides.  Phcebus  A.  Levene,  Walter 
A.  Jacobs,  and  Florentin  Mediqreceanu  (/.  Biol.  C/iem.,  1912, 
11,  371 — 380). — The  experiments  recorded  fail  to  contribute  to  the 
knowledge  of  the  structure  of  the  nucleosides,  but  furnish  new 
information  regarding  the  nature  of  nucleosidase^^,  showing  that  they 
possess  a  greater  degree  of  specificity  than  is  known  to  be  the  property 
of  many  glycosidases.  W.  D.  H. 

The  Relationship  between  Cell  Structure  and  Bio-chemical 
Reactions.  Otto  Warburg  (PJluger's  Archiv,  1912,  146,  277—282). 
— The  question  whether  oxidation  processes  in  the  animal  body  are  due 
to  enzymatic  action  can  be  answered  to  some  extent  by  examining  what 
happens  to  cells  of  which  the  structure  has  been  completely  destroyed  by 
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mechanical  means.  The  answer  given  by  the  present  research  is  that 
complete  destruction  of  the  cells  (including  their  nuclei)  leads  to 
complete  abolition  of  oxidative  power.  The  red  corpuscles  of  birds 
were  used  in  the  research ;  these  were  crushed  by  the  apparatus  of 
Barnard  and  Hewlett.  This  apparatus  is  a  particularly  effective  one, 
and  the  crushing  is  not  accompanied  with  any  serious  rise  of 
temperature.  W.  D.  H. 

The  Physiological  Permeability  of  Cells.  IV.  The  Per- 
meability and  the  Partition  Coefficient  of  Gland  Cells  for 
Dyes,  and  a  New  Method  of  "Vital"  Observation.  Antonius 
Gaemus  {Zeitsch.  Biol.,  1912,  58,  185— 236).— The  cells  of  the  type  of 
those  found  in  the  glands  of  the  nictitating  membrane  of  the  frog 
take  up  the  "  vital  staining  "  pigments  of  Ehrlich,  and  the  staining 
is  really  "  vital."  The  granules  so  obtained  are  not  artifacts.  The 
capacity  to  undergo  vital  staining  has  no  relationship  to  the  solubility 
of  the  dyes  in  lipoids.  The  basicity  of  the  dyes  is  important,  but  not 
absolutely  necessary.  Another  series  of  pigments  do  not  stain  the 
gland  cells,  but  the  epithelium  of  the  membrane,  herec  again,  however, 
no  relationship  to  lipoid  solubility  is  observable.  The  intensity 
and  rate  of  the  staining  is  increased  by  pilocarpine  and  lessened 
by  atropine.  This  shows  a  relationship  between  physiological 
activity  and  the  power  to  take  up  the  vital  stain  ;  that  is  to  say, 
when  the  activity  of  the  cells  in  their  uptake  of  water  and 
salts  is  greatest,  then  also  their  permeability  for  dyes  increases. 
Poisons,  such  as  saponin,  sodium  fluoride,  and  ether,  which  affect 
lipoids  do  not  affect  the  vital  staining.  W.  D.  H. 

The  Relation  between  Oxydase  and  Tissue  Respiration. 
Horace  M.  Yernon  (/.  Physiol.,  1912,  44,  150— 168).— The 
indophenol  oxydase  of  mammalian  tissues  (kidney,  heart,  brain,  liver) 
is  extremely  thermolabile,  being  largely  destroyed  at  50°,  and  com- 
pletely at  60°  ;  the  gaseous  metabolism  of  the  tissues  is  affected  by 
temperature  in  the  same  way. 

Perfusion  of  a  kidney  for  eleven  hours  at  17 — 35°  with  oxygenated 
Ringer's  solution  leads  to  no  loss  of  oxydase,  although  its  gaseous 
metabolism  sinks  to  one-third  of  the  normal,  and  much  tissue  protein 
(28%)  is  washed  away.  If  the  Ringer's  solution  contains  lactic  acid 
or  phenol,  destruction  of  respiratory  activity  and  oxydase  are  parallel. 
Methylamine  and  chloroform  act  less  destructively  on  the  latter  than 
the  former ;  ammonia,  mercuric  chloride,  nitric  acid,  and  formaldehyde 
are  still  less  destructive.  Minced  kidney  is  more  sensitive  to  poisons 
than  the  intact  organ.  The  various  poisons  (except  sodium  fluoride 
and  formaldehyde)  used  cause  tissue  disintegration  and  a  washing  out 
of  variable  amounts  of  tissue  protein. 

Indophenol  oxydase  is  insoluble  in  water  and  in  saline  solution. 
It  is  a  true  enzyme.  The  "  peroxydase  "  which  activates  it  is  not  an 
enzyme,  and  can  be  heated  to  100°  with  impunity.  W.  D.  H. 

Relation  of  the  Liver  to  the  Fibrinogen  Content  of  the 
Blood.  Walter  J.  Meek  {Aimr.  J.  Physiol,  1912,  30,  161—173).— 
A  full  account  of, a  research  of  which  a  preliminary  notice  has  already 
appeared  (this  vol.,  ii,  273).  W.  D.  H. 
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The  Action  of  the  Liver  on  the  Simpler  Sugars.  Ida  Smedlrt 
{J.  Fhysiol.,  1912,  44,  203 — 205). — An  enzyme  is  present  in  the  liver 
which  traDsforiUH  glyceraldehyde  into  substances  which  are  non- 
reducing,  but  is  incapable  of  acting  on  dextrose.  W.  D.  H. 

Hietozyme.  N.  Mutch  (/.  Physiol,  1912,  44,  176—190).— 
Histozyme  is  the  enzyme  which  can  bo  extracted  from  the  kidney 
which  hydrolyses  hippuric  acid,  und  is  probably  also  responsible  for 
the  synthesis  of  that  substance  in  the  body,  because  (1)  its  power  of 
hydroly.'iing  t-odium  hippurate  is  incomplete,  an  equilibrium  point 
being  reached  when  the  proportion  of  hippuric  acid  hydrolysed  to  that 
unchanged  is  97  : 3  ;  (2)  by  reacting  on  concentrated  solutions  of 
sodium  benzoate  and  glycine,  it  produces  in  small  amount  a  substance 
with  the  solubilities  of  hippuric  acid  ;  and  (3)  because  its  hydrolytic 
action  is  retarded  by  sodium  benzoate,  one  of  the  end-products.  The 
enzyme  can  still  exert  its  hydrolytic  action  when  benzoyl-alanine  is 
substituted  for  hippuric  acid,  the  benzoyl  group  remaining  unaltered. 

W.  D.  H. 

The  Relation  of  the  Adrenal  Glands  to  Blood  Pressure. 
R.  G.  HosKiNS  and  C.  W.  McClure  {Amer.  J.  Physiol.,  1912,  30, 
192 — 195). — In  eleven  dogs  under  ansesthesia,  ligaturing  off  the  adrenal 
glands  caused  no  immediate  fall  of  blood  pressure,  although  the 
animals  were  sensitive  to  minute  doses  of  adrenaline,  and  under  the 
existing  conditions  this  substance  was  quickly  destroyed  after 
injection.  The  vaso-constrictor  and  supposedly  other  sympathetic 
fibres,  therefore,  had  not  been  under  a  tonic  influence  exerted  by  the 
adrenal  glands.  W.  D.  H. 

The  Thyroid  Gland.  VIII.  Walter  Edmunds  (/.  Path.  Bad., 
1912,  16,  481 — 484). — Early  death  from  tetany  which  usually  follows 
total  excision  of  thyroid  and  parathyroid  glands  in  dogs  can  often  be 
prevented  by  the  administration  of  calcium  salts  in  large  doses. 
Pituitary  extract  has  no  such  effect.  If  the  calcium  is  stopped,  the 
animals  die,  but  even  if  it  is  continued  the  animals  eventually  die. 

W.  D.  H. 

The  Influence  of  Muscular  Rigidity  on  the  Carbon  Dioxide 
Output  of  Decerebrate  Cats.  Herbert  E.  Roaf  (Quart.  J.  exp. 
Physiol.,  1912,  5,  31 — 54). — The  muscular  rigidity  produced  by 
removal  of  the  cerebrum  in  cats  differs  from  ordinary  muscular 
(tetanic)  contraction  in  that  it  is  not  accompanied  by  any  increase  in 
the  output  of  carbon  dioxide.  W.  D.  H. 

The  Ash  of  Smooth  Muscle.  Edward  B.  Meigs  and  L.  A. 
Ryan  {J.  Biol.  Chem.,  1912,  11,  401— 414).— A  full  account  of  a 
research  of  which  a  preliminary  notice  has  already  appeared  (this 
vol.,  ii,  274).  W.  D.  H. 

The  Formation  of  Glycine  in  the  Animal  Organism.  Emil 
Abderhalden  and  Paul  Hirsch  (Zeitsch.  phyaiol.  Chem.,  1912,  78, 
292 — 305). — The  fact  that  animal  tissues  possess  marked  synthetic 
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properties  has  recently  received  abundant  confirmation.  The  forma- 
tion of  hippuric  acid  from  glycine  and  benzoic  acid  is  the  instance 
which  has  been  known  longest.  In  the  present  experiments  on 
rabbits,  the  amount  of  hippuric  acid  excreted  was  in  excess  of  that 
which  could  be  accounted  for  by  the  glycine  in  the  food,  and  the 
conclusion  is  drawn  that  this  animal  is  capable  of  forming  large 
quantities  of  glycine  in  its  body,  by  direct  synthesis  from  ammonia. 
The  same  conclusion  is  drawn  from  experiments  on  dogs  fed  on 
caseinogen  which  is  free  from  glycine.  W.  D.  H. 

The  Components  of  Animal  Pats.  Isidor  Klimont  {Monatsh., 
1912,  33,  441 — 446). — The  fat  of  Lepus  vulgaris  had  the  following 
constants  :  D^*^  0*9134,  acid  number  15*3,  saponification  number  204*9, 
iodine  number  107*0,  m.  p.  35°  temperature  of  solidification  29°.  The 
crude  fat  was  melted,  filtered,  and  cooled.  The  solid  portion,  after 
repeated  recrystallisation  from  acetone  and  from  a  mixture  of  acetone 
and  chloroform,  had  m.  p.  61*5°,  and  was  nearly  pure  tripalmitin. 
The  liquid  portion,  in  which  the  presence  of  linolic  acid  has  been 
proved,  did  not  appear  to  contain  linolenic  acid.  H.  W. 

The  Behaviour  of  the  Fat  of  Torpedo  During  Pregnancy. 
Felix  Rkach  [and,  in  part,  Viktor  Widakowich  (Biochem.  Zeitsck., 
1912,  40,  128 — 137). — The  estimations  of  fat  were  made  on  the 
organs,  eggs,  and  embryos  of  Torpedo  ocellata  obtained  in  different 
seasons  of  the  year.  The  iodine  and  neutralisation  numbers  of  the 
fatty  acids  were  also  determined  when  sufficient  material  was  available. 
From  the  tabulated  results  of  the  analyses,  it  would  appear  that  the 
liver  stores  up  the  characteristic  fat,  the  storage  commencing  even  in 
embryonal  life.  During  the  period  of  nutrition,  the  fat  increases  so 
as  to  form  a  source  of  energy  during  periods  of  starvation.  It  after- 
wards passes  into  the  eggs,  first  in  the  ovaries  and  then  in  the  uterus, 
and  forms  the  source  of  energy  for  the  development  of  the  embryo. 

S.  B.  S. 


Influence  of  Freezing  on  the  Composition  of  Milk.  Carl 
Mai  {Zeitsch.  Nahr.  Genussm.,  1912,  23,  250— 254).— When  milk  is 
partly  frozen  the  solid  and  liquid  portions  have  different  composi- 
tions ;  the  results  given  in  the  following  table  show  the  composition  of 
these  portions  obtained  by  keeping  10  litres  of  milk  in  a  churn  at 
-  15'^  for  thirty  hours. 

D. 

Original  milk  1*0318 

Upper  spongy  ice  (0*6  litre)    ...  1*0256 

Fluid  portion  (2-5  litres) 1-0534 

Hard  ice  on  sides  of  churn  (7 

litres)   1*0201 

Milk,  thawed  and  re-mixed 1*0320 

w.  p.  s. 


Refracto- 

Solids, 

meter 

Fat, 

not  fat, 

number. 

per  cent. 

per  cent. 

Acidity. 

38-6 

3-7 

8*94 

6-2 

40-2 

11-6 

8-30 

8-2 

53-5 

3-3 

14-17 

11-0 

30*1 

2-9 

5-75 

3-8 

38*7 

3-6 

8*97 

7*0 
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The  Time  of  Excretion  of  Nitrogen,  Sulphur,  and  Carbon 
After  Ingestion  of  Proteins  and  Their  Hydrolysis  Products. 
I.  The  Time  of  Excretion  After  Protein  Ingestion.  II.  The 
Time  of  Excretion  After  Ingestion  of  the  Degradation 
Products.  Charles  G.  L.  Wolf  and  Emil  Osterbebo  {Bioc/iem. 
Zeitsch.,  1912.  40,  193—233,  234— 276).— The  experiments  were 
carried  out  with  the  object  of  determining  the  degradation  time  of 
the  various  forms  of  protein.  They  were  carried  out  on  the  person  of 
a  single  individual  who  was  kept  in  nitrogenous  equilibrium  on  a 
standard  diet  which  was  ample  for  the  caloric  needs  of  the  organism. 
From  time  to  time  nitrogenous  additions  were  made  to  this  diet,  for 
which  the  following  materials  were  employed  :  veal  cutlets,  plasmon, 
gelatin,  alanine,  cystine,  egg-white  (cooked  and  uncooked),  urea, 
ammonium  chloride,  ammonium  nitrate,  degradation  products  of  egg- 
white  which  yielded  no  biuret  reaction,  acid  amides,  and  asparagine. 
Furthermore,  the  excretion  was  investigated  after  periods  of  fasting 
and  after  addition  of  fats  and  carbohydrates  to  the  diet.  During  the 
period  of  investigation,  the  urine  was  collected  hourly  for  sixteen 
hours  after  the  ingestion  of  the  added  diet,  and  the  following  analyses 
of  the  same  were  made  :  total  nitrogen,  urea,  ammonia,  total  sulphur, 
sulphates,  neutral  sulphur,  and  carbon.  The  last-named  factor  was 
determined  by  a  wet  method,  which  is  described  in  some  detail,  and 
does  not  differ  in  any  essentials  from  the  usual  methods.  The 
apparatus  used  for  the  purpose  is  figured  in  the  text.  It  was  found 
that  the  curves  representing  the  nitrogen  and  carbon  excretions  are 
practically  parallel.  The  same  holds  true  in  many  cases  for  the 
nitrogen  and  sulphur  excretion,  but  this  is  by  no  means  always  the  case, 
for  example,  the  maximum  excretion  times  in  the  case  of  unboiled 
egg-white  differ  by  no  less  than  twenty-four  hours.  In  many  cases 
it  appears  as  if  the  sulphur  part  of  the  protein  molecule  is  attacked 
first,  the  formation  of  sulphates  taking  place  before  that  of  urea. 
This  fact  is  especially  noticeable  in  the  case  of  boiled  and  unboiled 
egg-white.  This  early  metabolism  of  sulphur  is  not  due  to  the 
presence  of  the  cystine  group,  as  it  is  also  observed  in  the  case  of 
gelatin,  in  which  the  cystine  group  is  absent.  The  method  employed 
in  these  investigations  has  not  led  to  the  determination  of  the  true 
time  of  deamidisation  of  proteins.  In  the  preliminary  stages  of 
excretion,  the  acid  excretion  products  are  not  combined  with  ammonia, 
but  with  fixed  alkalis  derived  either  from  the  body  or  the  food.  After 
ingestion  of  ammonia,  either  as  citrate  or  chloride,  its  excretion 
follows  very  rapidly.  With  small  doses,  the  excretion  reaches  the 
maximum  in  the  second  hour  after  ingestion,  but  with  larger  doses  the 
excretion  commences  almost  immediately  after  ingestion,  and  reaches 
its  maximum  even  in  the  first  hour.  Urea  formation  from  ammonia  is 
a  reversible  process,  for  after  ingestion  of  large  doses  of  this  substance, 
ammonia  is  excreted. 

Uncooked  egg-white  seems  to  be  degraded  only  slowlj',  which  fact 
the  author  ascribes  to  the  presence  of  antiferments  which  it  contains. 
In  the  case  of  digested  egg-proteins,  there  is  not  the  great  want  of 
parallelism  between  the  nitrogen  and  sulphur  excretion  curves  such  as 
was  observed  in  the  cases  of  both  cooked  and  uncooked  egg-albumio.  In 
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this  case,  furthermore,  the  ammonia  excretion  reaches  its  maximum 
before  that  of  either  carbon,  nitrogen  and  sulphur.  This  fact  can  be 
explained  partly  by  the  presence  of  free  ammonia,  and  partly  by  the 
rapid  deamidisation  of  the  digestion  products.  The  ingestion  of  fats 
and  carbohydrates  causes  an  increase  in  the  nitrogen  and  carbon 
excretion,  but  this  is  possibly  due  only  to  increased  diuresis.  It  is 
very  difficult,  if  not  impossible,  to  draw  any  very  definite  conclusions 
from  experiments  of  the  character  described  as  to  the  time  occupied  in 
degrading  proteins  through  their  various  stages,  until  the  final  end- 
product,  urea,  is  formed.  Some  of  the  results,  such  as  those  obtained 
with  alanine  and  urea,  are  due  probably,  not  to  increased  time  of 
resorption,  but  to  retention  in  the  organism.  S.  B.  S. 

CJndialysable  Urinary  Substances.  Henri  Labbje  and  G. 
ViTRY  (Compt.  rend.,  1912,  154,  1189— 1191).— The  nondialysable 
substances  excreted  by  a  normal  subject  in  the  urine  of  twenty-four 
hours  amount  to  1*5 — 2  grams.  The  material  is  highly  nitrogenous, 
but  free  from  amino-acids,  and  appears  to  consist  of  polypeptides  or 
higher  degradation  products  of  proteins.  W.  0.  W. 

The  Reducing  Substances  in  the  Urine  of  Women  during 
the  Lying-in  Period.  Helga  Gronvall  (Biochem.  Zeitsch.,  1912, 
40,  145 — 151). — The  total  reduction  (by  Bang's  method)  of  the  urine 
both  before  and  after  fermentation  was  estimated.  From  the  average 
of  twenty  cases,  it  was  found  that  the  urine  contained  0"17%  of  sugar, 
which  is  about  six  times  the  normal  quantity.  The  daily  variations 
and  also  the  creatinine  and  uric  acid  were  determined  in  several  cases. 
The  sugar  was  found  to  account  for  44*2  to  55 "6%  of  the  total  reduction, 
the  uric  acid  5*1 — 79%,  and  the  creatinine  5-5  to  12%.  The  creatinine 
excretion  is  less  than  normal,  and  the  uric  acid  about  normal.  The 
amount  of  sugar  secreted  daily  shows  considerable  variations,  as  also 
does  the  creatinine  ;  the  uric  acid  variations,  on  the  other  hand,  are 
somewhat  small.  S.  B.  S. 

Calomel  Diuresis.  Rudolf  Fleckseder  (Arch.  exp.  Path.  Pharm., 
1912,  67,  409 — 450). — Mercury  acts  as  a  diuretic  only  in  the  ionised, 
not  in  the  colloidal,  condition.  Its  effect  on  the  kidney  is  mainly 
secondary  to  its  effect  in  producing  hydrsemia,  and  this  in  its  turn 
largely  depends  on  increased  absorption  of  water  from  the  alimentary 
canal.  Atropine,  which  lessens  this,  acts  antagonistically  to  calomel 
in  its  diuretic  effect.  Opium  inhibits  calomel  diarrhoea,  but  by  les.sen- 
ing  peristalsis  increases  the  possibility  of  water  absorption  from  the 
large  intestine.  Diuresis  therefore  is  usually  observed  with  a 
combination  of  calomel  and  tincture  of  opium.  W.  D.  H. 

Certain  Reactions  of  the  Blood  in  Carcinoma.  John  A. 
Shaw-Mackenzie  {Proc.  Roy.  Soc.  Med.,  1912,  5;  Therap.  Section, 
152 — 161). — The  serum  of  the  blood  taken  from  cases  of  carcinoma 
manifests  two  important  properties:  (1)  an  increased  antitryptic 
value,  and  (2)  a  power  to  accelerate  the  action  of  pancreatic  lipase 
which   is  far  in  excess  of  what  is  found  in  normal  serum.     These 
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two  reactions  when  present  together  furnish  a  valuable  aid  in  the 
diagnosis  of  malignant  disease,  and  their  absence  excludes  the  diagnosis 
of  cancer.  After  recovery  or  improvement,  or  during  a  period  of 
quiescence,  the  accelerating  action  on  lipase  remains  high  or  may  even 
increase ;  but  under  the  same  conditions  the  antitryptic  value  falls  to 
normal.  Such  reactions  serve  therefore  to  control  treatment  and  to 
indicate  progress  towards  recovery  or  the  reverse.  The  lipoclastic 
acceleration  is  possibly  a  natural  factor  in  resistance  to  disease  in 
carcinoma  and  other  conditions.  If  this  is  admitted,  serum  and  other 
substances  which  increase  this  protective  mechanism  are  indicated  in 
treatment.  Already  beneficial  results  in  malignant  disease,  both  in 
mice  and  men  treated  on  such  lines,  have  been  noted,  but  the  cases 
are  as  yet  too  few  to  yield  decisive  results.  W.  D.  H. 

Does  an  Abnormal  Composition  of  Fat  Play  Any  Part 
in  Cancer?  Leonhauu  W acker  {Zeitsch.  physiol.  Cftem.,  1912,  78, 
349 — 364). — An  abnormal  composition  of  the  body  fat,  such  as  a  high 
content  of  olein  or  oleic  acid,  does  not  occur  in  carcinoma. 

W.  D.  H. 

The  Respiratory  Exchange  of  Diabetic  Patients  on  Different 
Forms  of  Diet.  Alfred  Leimdorfer  (Biochem.  Zeitsch.,  1912,  40, 
326 — 340). — The  Zuntz-Geppert  apparatus  was  employed  in  these 
researches.  It  was  found  that  in  severe  cases  on  a  rigid  diet  there 
was  an  increase  in  the  oxygen  consumption  as  compared  with  the 
normal  without  any  marked  increase  of  carbon  dioxide  output.  There 
was  no  marked  deviation  from  the  normal  in  moderately  severe  cases. 
In  the  severe  cases  the  oxygen  consum.ption  diminished  to  the  normal, 
without  any  marked  change  in  the  carbon  dioxide  output,  when  the 
patients  were  put  on  an  oat  or  vegetable  diet.  The  increase  of  oxygen 
consumption  in  severe  cases  on  a  rigid  diabetic  diet  is  to  be  ascribed 
to  the  increase  in  the  intermediary  metabolism,  such  as  the  formation 
of  sugar  and  acetone-substances  from  proteins  and  fats,  and  as  these 
are  not  oxidised,  the  fact  that  there  is  no  increased  carbon  dioxide 
output  can  be  accounted  for.  The  increased  respiration  of  diabetic 
patients,  furthermore,  can  be  explained  by  the  acidosis  and  the 
stimulating  action  of  the  acid  metabolism  products,  such  as  the  acetone 
substances,  on  the  breathing  centres.  S.  B.  S. 

The  Diminution  of  the  Antitryptic  Power  of  the  Blood 
in  Diabetes.  Kurt  Meyer  {Biochem.  Zeitsch.,  1912,  40,  125 — 127). 
— As  it  has  been  stated  that  in  diabetes  there  is  a  diminution  of  the 
antitryptic  action  of  the  blood,  experiments  were  carried  out  to 
ascertain  whether  this  is  due  to  the  sugar.  A  rabbit  was  rendered 
hyperglycaemic  by  the  injection  of  adrenaline,  and  it  was  found  that 
in  spite  of  the  marked  increase  of  sugar,  there  was  no  change  in  the 
antitryptic  value.  The  conclusion  is  drawn  that  in  cases  of  diabetes, 
side  by  side  with  the  destruction  of  pancreas  and  diminution  of  trypain 
production,  there  is  also  a  diminution  of  antitrypsin  formation. 

S.  B.  S. 
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The  Resorption  of  Drugs  from  Ointments  made  from 
Different  Bases.  F.  Sauerland  {Biochem.  Zeitsch.,  1912,  40, 
56 — 82), — lothione,  methyl  salicylate, spirosal,  and  saligenin  were  made 
up  into  ointment  containing  25%  of  the  drug  with  the  following  media  as 
bases :  lard,  vaselin,  and  lanolin.  The  conditions  of  application  in 
the  various  experiments  were  made  as  nearly  similar  as  possible,  and 
the  resorption  was  determined  by  estimating  the  time  and  rate  of 
excretion,  in  one  set  of  drugs  of  iodine,  and  in  the  other  of  salicylic 
acid  in  the  urine.  The  results,  which  are  chiefly  of  technical  pharma- 
ceutical interest,  show  marked  differences  of  the  rate  of  resorption  of 
the  various  drugs,  according  to  the  medium  in  which  they  are 
mixed.  S.  B.  S. 

The  Rapidity  of  Absorption  of  Drugs  Introduced  into  the 
Cerebrospinal  Fluid.  Walter  E.  Dixon  and  William  D. 
Halliburton  (Proc.  physiol.  Soc,  1912,  vii ;  J.  Physiol.,  44). — Small 
doses  of  drugs  with  easily  recognisable  physiological  actions,  such  as 
atropine  and  adrenaline,  when  introduced  into  the  cerebro-spinal 
fluid  produce  their  typical  effects  in  a  very  short  time,  usually  within 
a  few  seconds,  in  fact  almost  as  rapidly  as  if  introduced  intravenously. 
They  are,  therefore,  probably  absorbed  directly  into  the  blood,  and 
not  via  the  lymph  stream.  This  view  is  supported  by  experiments 
with  methylene-blue ;  no  traces  of  blood  colour  can  be  seen  in  the 
thoracic  lymph  during  half  an  hour  after  it  is  placed  in  the  cerebro- 
spinal space.  W.  D.  H. 

The  Relationship  bet^ween  Chemical  Constitution  and 
Pharmacological  Action  of  Preparations  of  Antimony.  Otto 
Brunner  {Arch.  exp.  Path.  Pharm.,  1912,  68,  186 — 208). — A  number 
of  experiments  on  animals  are  recorded,  in  which  many  compounds  of 
antimony  were  given  by  various  methods.  The  main  outcome  of  the 
research  is  that  all  the  powerfully  acting  compounds  contain  tervalent, 
and  all  the  feebly  acting  ones  contain  quinquevalent,  antimony.  No 
evidence  of  habituation  to  either  group  was  obtained.  W.  D.  H 

The  Concentration  of  Ethyl  Chloride  in  the  Blood  of  Warm- 
and  Cold-blooded  Animals  at  the  Onset  of  Narcosis.  Ernst 
Frey  (Piochem.  Zeitsch.,  1912,  40,  29 — 35). — The  concentration  was 
determined  by  finding  the  concentration  of  ethyl  chloride  in  the  air 
just  necessary  to  produce  narcosis,  and  ascertaining  the  amount  of  gas 
wliich  could  be  dissolved  by  water  under  these  conditions.  The 
concentration  of  this  aqueous  solution  was  assumed  to  be  the  concen- 
tration of  ethyl  chloride  in  the  plasma  at  the  onset  of  narcosis.  It 
was  found  that  this  onset  takes  place  in  the  case  of  a  frog  when  the 
air  contains  1*8%  of  the  chloride.  Water  at  the  temperature  of  air 
dissolves  0'5679%  when  in  contact  with  pure  ethyl  chloride.  When  ethyl 
chloride  forms  only  1  '8%  of  the  atmosphere  in  contact  with  water,  the 
latter  dissolves  0'01022%.  The  narcosis  experiments  were  carried  out 
under  a  pressure  slighter  higher  than  atmospheric.  Under  these 
conditioxis,  water  dissolves  0*0104%  of  ethyl  chloride,  and  this  is 
assumed  to  be  the  concentration  of  the  gas  in  frog's  blood  at  the  onset 
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oi  narcosis.  A  mouBe  is  narcotised  in  an  atmosphere  containing  3*6% 
of  ethyl  chloride.  The  solubility  of  the  gas  in  water  at  the  body 
temperature  of  the  mouse  when  water  is  in  contact  with  undiluted 
gas  is  0'2709%.  From  these  numbers  it  is  calculated  that  onset  of 
narcosis  takes  place  in  a  mouse  when  the  blood  contains  0*0101%  of 
ethyl  chloride,  a  number  hardly  differing  from  that  found  in  the  case 
of  the  frog.  S.  B.  S. 

Pharmacology  and  Therapeutics  of  Lecithin  and  Phytin. 
William  Bain  {Laruxt,  April  6th,  1912;  Reprint  12  pp.). — Lecithin 
is  a  valuable  drug  in  ansemia  and  debility ;  it  acts  as  a  metabolic 
stimulus,  for  it  is  impossible  to  conceive  that  the  small  extra  amount 
of  nitrogen  and  phosphorus  given  in  a  few  grains  of  lecithin  can  act 
as  a  tissue- former  in  any  substantial  degree.  Its  good  effect  on  the 
nervous  system  is  secondary  to  improvement  in  general  nutrition,  and 
not  because  it  is  a  "brain  food."  Its  most  striking  effect  is  on  the  blood, 
red  and  white  corpuscles  (especially  lymphocytes)  and  hsemoglobin  being 
all  increased.  Illustrative  experiments  on  rabbits  are  given  in  detail. 
The  effects  with  phytin  on  animals  were  so  unsatisfactory  that  it  was 
not  tried  clinically.  The  paper  also  discusses  such  questions  as  the 
comparative  therapeutic  value  of  inorganic  and  organic  compounds  of 
phosphorus,  and  the  possible  ways  in  which  minute  quantities  of 
certain  constituents  of  the  food  may  influence  nutrition.      W.  D.  H. 

Hypotensive  Action  of  Guanine.  Alexandue  Desorez  and 
DoRLEANS  {Compt.  rend.,  1912,  154,  1109 — 1111). — Experiments  on 
■dogs  and  rabbits  show  that  guanine  diminishes  the  arterial  blood 
pressure  when  administered  by  intravenous  injection.  As  guanine 
arises  in  the  pancreas,  the  antagonistic  effects  of  this  organ  to  those 
of  the  suprarenal  secretion  are  probably  due,  in  part,  to  the  action  of 
this  substance.  W.  O.  W. 

Formation  of  Homogentisic  Acid  After  the  Administration 
of  Large  Quantities  of  /-Tyrosine  by  the  Mouth.  Emil 
Abderhaldkn  {Zeitsch.  physiol.  Cfiem.,  1912,77,  454 — 461). — Hitherto 
efforts  to  produce  alkaptonuria  by  the  administration  of  tyrosine  and 
phenylalanine  have  failed.  Similar  experiments  on  dogs  and  rabbits 
by  the  author,  even  with  large  doses,  also  gave  a  negative  result, 
largely  because  these  substances  are  badly  absorbed  and  may  produce 
vomiting.  Doses  of  30  grams  of  tyrosine  and  25  grams  of  phenyl- 
aliinine  in  man  also  proved  ineffectual.  In  one  man,  however,  a 
positive  result  was  obtained  :  the  laboratory  attendant  took  50  grams  of 
tyrosine  within  twenty-four  hours,  and  homogentisic  acid  was  separated 
from  his  urine.  W.  D.  H. 

Action  of  Atropine  in  the  Organism.  Rene  Metzneb  (Arch, 
exp.  Path.  Pliaiin.,  1912,  68,  110— 159).— Rabbit's  blood  or  serum 
destroys  atropine  both  in  vivo  and  in  vitro,  so  that  it  no  longer 
dilates  the  pupil  or  paralyses  the  organs  ;  5  mg.  may  be  destroyed 
per  c.c.  of  blood  in  twenty-four  to  forty-eight  hours.  The  actual  power 
is  variable,  but  no  relationship  to  thyroid  disease,  such  as  Fleischmann 
VOL.  cn.  ii.  39 
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described,  was  found.  This  power  of  the  blood  explains  the  variable 
doses  of  the  alkaloid  necessary  to  paralyse  the  vagus  in  different  rabbits. 
It  is  destroyed  by  heating  the  serum  to  60°,  but  not  by  extraction 
with  ether ;  the  atropine  is  broken  up  into  tropine  and  tropic  acid. 

W.  D.  H. 

The  Behaviour  of  Atropine  in  the  Organism  of  the  Rabbit. 
Arthur  Heffter  and  G.  Fickewirth  {Biochem.  Zeitsch.,  1912,  40, 
36 — 47). — There  is  no  storing  up  of  atropine  in  the  organism  of  a. 
rabbit  after  prolonged  dosage  per  os.  A  part  is  secreted  unchanged  in 
the  urine,  together  with  very  small  quantities  of  tropine  and  a  smalt 
quantity  of  an  unknown  base.  The  total  quantity  of  bases  recovered 
is  about  half  that  of  the  atropine  ingested.  A  considerable  amount 
of  tropine  is  burnt  up  in  the  organism.  Atropic  acid  is  also  burnt 
up.  The  disappearance  of  atropine  can  be  explained  on  the  assump- 
tion that  it  is  first  hydrolysed  and  the  hydrolytic  products  are  then 
oxidised.  Atropine  is  also  hydrolysed  when  left  in  contact  with 
putrefying  urine.  The  total  bases  in  the  urine  are  estimated  by 
extracting  for  several  days  with  ether,  dissolving  out  from  an  aliquot 
part  of  the  solution  with  excess  of  iVyiOO-hydrochloric  acid,  and 
titrating  the  excess  of  acid  with  ^/100-alkali  in  the  presence  of 
iodoeosin.  Tropine  and  atropine  could  be  separated  by  a  fractional 
crystallisation  of  the  aurichlorides.  S.  B.  S. 

The  Resistance  of  the  Rabbit  to  Atropine.  Arthur  Heffter 
and  G.  Fickewirth  {Biochem.  Zeitsch.,  1912,  40,  48 — 55). — In  com- 
paring the  toxic  doses  of  atropine  when  administered  per  os,  subcutan- 
eously,  and  intravenously,  it  was  found  that  the  intravenous  toxic  dose 
was  about  one-tenth  of  that  of  the  subcutaneous.  The  greater 
resistance  to  atropine  of  the  rabbit  as  compared  with  the  dog  was 
found  to  exist  only  when  the  drug  was  administered  subcutaneously. 
In  this  case  about  twice  as  much  more  atropine  is  necessary  to  kill  the 
rabbit  than  is  toxic  to  the  dog.  This  is  due  to  the  fact  that  rabbit's 
blood  can  render  atropine  non-toxic.  When  injected  directly  into  the 
blood-stream,  however,  the  atropine  rapidly  disappears  therefrom,  and 
is  taken  up  by  the  tissues.  S.  B,  S. 

Rate  of  Evolution  of  Hydrocyanic  Acid  from  Linseed  Under 
Digestive  Conditions.  Sydney  H.  Collins  {Univ.  Durham  Phil.  Soc, 
1912,  4,  99—106.  Compare  Henry  and  Auld,  Abstr.,  1908,  ii,  619). 
— The  results  show  that  under  normal  conditions  hydrocyanic  acid  is 
not  likely  to  be  liberated  in  dangerous  quantity  in  the  stomach  of  an 
animal  fed  on  linseed  cake. 

A   regulated   current    of    hydrogen,    provided    by   the    apparatus 
described  elsewhere  (this  vol.,  ii,  548),  was  passed  through  a  weighed 
quantity  of  linseed  cake,  mixed  with  water  and   kept  at  a  definite 
temperature  by  a  special  thermostat  (this  vol.,  ii,  548).     The  hydro- 
cyanic acid  formed  was  thus  removed,  absorbed  in  sodium  hydroxide    ' 
solution,    and    estimated     colorimetrically.     It    was    found    that    the    ; 
production  of  hydrocyanic  acid  is  greatly  retarded  by  the  presence  of   J 
acid  in  much  less  amount  than  is  normally  present  in  the  stomach  of  a 
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healthy  animal.  The  amount  of  hydrocyanic  acid  formed  is  also 
dependent  on  the  amounts  of  glucoside  and  enzyme  present,  and  on 
the  temperature  and  various  other  factors.  It  is  possible  that  poison- 
ing by  linseed  cake  might  occur  in  animals  suffering  from  indigestion 
of  such  a  character  that  the  food  is  not  rendered  acid,  but  such  cases 
are  probably  very  rare.  T.  A.  H. 

The  Toxicity  of  Sugar  Solutions  to  Fundulus  and  the 
Apparent  Antagonism  between  Salts  and  Sugars.  Jacques 
liOEB  (/.  Biol.  Cfiein.,  1912,  11,  415 — 420). — Fundulus  lives  longer  in 
solutions  of  sucrose  and  dextrose  made  up  in  a  i/'/5-solution  of  the 
chlorides  of  sodium,  potassium,  and  calcium  than  when  the  salt.s  are 
absent.  In  these  solutions,  bacteria  cause  acid  formation,  and  the 
apparent  antagonism  between  sugar  and  salt  is  really  antagonism 
between  acid  and  salt.  The  fatal  effect  of  the  sugar  solutions  can  be 
prevented  by  renewing  the  solution  every  twenty-four  hours.  Greater 
concentrations  of  sugar  than  Mji  aie,  however,  toxic  in  themselves. 

W.  D.  H. 

Adrenaline-like  Actions  of  Cobra  Venom.  James  A.  Gunn 
{Qtiart.  J.  exp.  Physio!.,  1912,  6,  67 — 82). — Without  going  so  far  as 
to  assert  that  the  active  principle  of  cobra  venom  is  adrenaline,  many 
resemblances  in  the  action  of  the  two  substances  in  stimulating 
sympathetic  nerve-endings  and  in  the  comparative  resistance  of 
different  animals  towards  both  materials  are  pointed  out. 

W.  D.  H. 
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The  Chemical  Composition  of  Tubercle  Bacilli.  Theodor 
Panzeu  {Zeitsch.  phi/siol.  C/tem.,  1912,  78,  414— 419).— The  fat 
extracted  from  tubercle  bacilli  contains  no  cholesterol  (digitonin 
method).  Evidence  was  found  of  the  presence  of  a  gelatinising 
material  (pectin)  and  of  a  carbohydrate-yielding  substance,  which  is 
probably  chitin.  W.  D.  H. 

Fermentative  Degradation  of  Cellulose.  Hans  Prinosheim 
{Zeitsch.  phyaiol.  Chem.,  1912,  78,  266— 291).— Cellulose  is  exposed  to 
the  action  of  bacteria  for  a  certain  time,  and  when  decomposition  is 
vigorous  an  antiseptic  is  added.  This  checks  the  development  of 
gas,  but  allows  the  action  of  the  endo-enzymes  to  continue.  After 
a  short  period  of  action  of  these,  it  is  possible  to  show  the  presence  of 
cellobiose  and  of  dextrose  in  the  degradation  products.  This  result 
was  obtained  with  denitrifying  bacteria,  with  bacteria  which  produce 
methane  or  hydrogen,  and  with  thermophil  bacteria,  the  last  being 
espeiially  active  in  causing  decomposition.  Other  non-reducing 
carbohydrates  are  not  formed.  The  range  of  activity  of  the  cellulase  is- 
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from  20°  to  70°.  It  is  very  stable  towards  antiseptics.  Iodoform 
was  found  to  be  the  best  antiseptic  for  arresting  the  bacterial  action, 
which  is  only  temporarily  stopped  by  the  other  antiseptics. 

Deductions  are  drawn  from  the  intermediate  formation  of  cellobiose 
from  cellulose  by  digestion  as  to  the  behaviour  of  cellulose  in  the 
animal  stomach.  £.  F.  A. 

The  Effect  of  Lecithin  on  the  Fermentation  of  Sugar  by 
Bacteria.  Albert  A.  Epstein  and  H.  Olsan  (J.  Biol.  Chem.,  1912, 
11,  313 — 322). — The  tendency  of  lecithin  is  to  increase  fermentation, 
but  there  are  differences  between  different  sugars,  although  no 
relationship  between  this  difference  and  the  chemical  composition  of 
the  sugars  was  made  out.  W.  D,  H. 

The  Surface  Tension  of  the  Living  Plasma  Membranes  of 
Yeasts  and  Moulds.  Bruno  Kisch  {Biochem.  Zeitsch.,  1912,  40, 
152 — 188). — The  cells  were  treated  with  various  solutions,  and  the 
injury  was  investigated  {a)  by  ascertaining  whether  invertin  had 
escaped  from  the  cells  when  the  latter,  after  centrifugal  isation 
from  the  liquid  under  investigation,  were  treated  with  a  sucrose 
solution ;  (h)  by  ascertaining  whether  the  cells  were  capable  of 
germinating  when  transferred  after  treatment  to  a  normal  culture 
medium.  It  was  found  that  yeast  cells  were  permanently  injured 
when  treated  with  a  liquid  of  which  the  surface  tension  was  less  than 
half  of  that  at  the  inter-surface  water-air.  Acids  of  a  concentration 
higher  than  Nj^  also  permanently  injured  the  cells.  Various  moulds 
behave  in  the  above  respects  like  yeast.  Spores  and  conidia  are 
more  resistant.  The  changes  produced  by  acids  and  liquids  of  low 
surface  tension  are  irreversible.  S.  B.  S. 

Proteolysis  of  Yeast.  Albert  J.  J.  Vandevelde  [Bidl.  Soc. 
chim.  Belg.f  1912,  26,  107 — 112). — A  study  of  the  proteolysis  of  yeast 
cells  under  the  influence  of  different  reagents,  namely,  hydrochloric 
acid,  sodium  carbonate,  pepsin,  trypsin,  and  tartaric  acid,  an  admixture 
of  chloroform  and  acetone  being  used  to  prevent  putrefaction  during 
prolonged  incubation  (compare  Abstr.,  1907,  i,  372).  W.  G. 

Fermentative  and  Proteolytic  Phenomena  of  Yeast  Cells 
in  the  Presence  of  Iodoform,  Bromoform,  Chloroform,  and 
Acetone.  Albert  J.  J.  Vandevelde  {Biochem.  Zeitsch.,  1912,  40, 
1 — 4). — Yeast  cells  in  the  presence  of  acetone  and  an  acetone  solution 
of  iodoform  were  capable  of  fermenting  sugar,  although  the  amount  of 
carbon  dioxide  evolved  was  less  than  normal.  The  cells  when  sown 
afterwards  in  a  normal  fermentation  liquid  produced  normal  fermenta- 
tion. In  presence  of  acetone  solutions  of  bromoform  and  chloroform, 
the  fermentation  was  much  less,  and  the  cells  when  sown  afterwards  in 
a  normal  liquid  produced  no  fermentation.  The  proteolysis  of  yeast 
cells  in  presence  of  chloroform  and  acetone  under  varying  conditions 
was  also  investigated,  and  the  distribution  of  the  nitrogen  amongst 
the  coagulable  proteins,  proteoses,  peptones,  and  amino-acids  was 
determined,  the  results  being  tabulated.  S.  B.  S. 
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Alcohol,  a  More  or  Lees  Excellent  Pood  for  Different 
Fungi.  Paul  Lindner  and  Stefan  Cziser  {Woch.  Braiierei,  1912, 
29,  1 — 7  ;  Zeitach.  Spirituaind,  1912,  73—75). — An  account  of 
numerous  experiments  which  demonstrate  that  many  yeasts  (especially 
mould  yeasts)  increase  vigorously  when  kept  in  a  2 — 4%  solution  of 
alcohol,  a  portion  of  the  alcohol  being  employed  for  the  production  of 
new  cells.  In  some  cases  the  growth  in  alcohol  was  equal  to 
(or  greater  than)  that  in  ammonium  sulphate-dextrose  solutions. 
Numerous  illustrations  of  the  cultures,  with  the  tabulated  results 
of  the  experiments,  are  given  in  the  original.  F.  M.  G.  M. 

Fermentation  by  Yeast.  II.  Hans  von  Euleb  and  Helmer 
BackstrOm  {Zeitach.  physioL  Chem.,  1912,  77,  394—401). — The  sodium 
salt  of  hexosephosphoric  acid  accelerates  fermentation  of  dextrose  by 
living  yeast,  hut  is  itself  not  fermented  by  the  yeast.  The  addition  of 
double  the  quantity  of  the  ester  salt  has  no  further  effect  on  the  rate 
of  fermentation.  An  equivalent  quantity  of  sodium  dihydrogen 
phosphate  causes  a  slight  acceleration  of  fermentation. 

Well-washed  dry  yeast  together  with  sodium  hexosephosphate  is 
unable  to  cause  fermentation  in  dextrose  solutions,  but  on  the 
addition  of  the  washings,  fermentation  takes  place.  The  hexose- 
phosphate is  therefore  not  the  co-enzyme  ;  this  is  a  confirmation  of 
the  view  expressed  by  Harden  and  Young  (Abstr.,  1910,  i,  292; 
i  ,  643).  E.  F.  A. 

Fermentation  and  Production  of  Formic  Acid  by  Yeast. 
A  Correction.  Hartwig  Franzen  and  O.  Stkppuhn  (Zeitach. 
phyaiol.  Chem.,  1912,  78,  164.  Compare  this  vol.,  ii,  475). — A 
correction  of  the  theoretical  considerations  involved  in  the  un- 
symmetric  elimination  of  water  from  the  glycol  form  of  dihydroxy- 
acetone,  leading  to  the  formation  of  a-lactic  acid  and  of  formic  acid. 

E.  F.  A. 

Formation  of  Acetaldehyde  in  the  Alcoholic  Fermentation 
of  Sugar.  S.  Kostytsciieff  {Ber.,  1912,  45,  1289— 1293  *).— Zinc 
chloride  was  found  to  have  an  inhibitory  action  on  the  production  of 
carbon  dioxide  from  dextrose  or  sucrose  by  hefanol  (dried  yeast), 
whilst  at  the  .^ame  time  a  small  quantity  of  acetaldehyde  was  produced. 
The  resulting  mixture  was  distilled,  and  the  aldehyde  identified  in  the 
di.stillate  by  the  blue  coloration  obtained  with  sodium  nitroprusside 
and  diethylamine,  and  also  by  means  of  its  /;-nitrophenylhydrazone. 
By  fermenting  200  grams  of  sucrose  for  four  days  in  presence  of 
5  grams  of  zinc  chloride,  0'4917  gram  of  the  /)-mtropheoylhydrazone 
was  obtained. 

No  aldehyde,  or  merely  a  trace,  was  obtained  from  the  fermentation 
of  sugar  in  the  absence  of  zinc  chloride,  or  from  the  autofermentation 
of  the  yeast  in  presence  of  zinc  chloride.  No  formaldehyde  could  be 
detected  in  the  products,  but  indications  of  the  presence  of  formic  acid 
were  obtained. 

In  these  experiments  the  aldehyde  is  probably  a  primary  product  of 
the  fermentation  of  the  sugar,  and  may  thus  be  an  intermediate 
*  and  Zeitach.  physiol  Chtm.,  1912,  79,  130—145. 
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compound  in  alcoholic  fermentation,  further  reacting  with  formic  acid 
to  produce  carbon  dioxide  and  alcohol  according  to  the  theory  of 
Schade.  W.  J.  Y. 

Chemical  Composition  and  Formation  of  Enzymes.  IV. 
The  Adaptation  of  a  Yeast  to  Galactose.  Hans  von  Euler  and 
David  Johansson  {Zeitsch.  physiol.  Chem.,  1912,  78,  246 — 265). — 
Various  researches  are  quoted  to  show  that  micro-organisms  habituated 
to  various  nutrients  develop  enzymes  capable  of  splitting  them.  This 
is  confirmed  in  the  present  experiments  on  yeast  in  a  nutritive  medium 
containing  galactose.  Details  of  the  rate  of  formation  of  galactose 
are  given.  W.  D.  H. 

Paralysis  of  Enzymes.  L.  Lichtwitz  {Zeitsch.  physiol.  Chem., 
1912,  78,  128 — 149). — Tammann's  term  paralysis  of  enzymes 
(FermentlahmuDg)  means  the  harmful  effect  produced  on  an 
enzyme  by  the  action  of  the  products  formed.  It  was  found  that 
yeast  grown  in  solutions  of  invert-sugar  possesses  a  smaller  invertase 
action  than  yeast  grown  in  solutions  of  pure  sucrose  ;  this  weakening 
depends  on  the  concentration  of  the  invert-sugar.  W.  D.  H. 

Conversion  of  Amines  into  Alcohols  by  Yeasts  and 
Moulds.  Felix  Ehelich  and  P.  Pistschimuka  {Ber.,  1912,  45, 
1006 — 1012). — The  action  of  yeasts  on  amino-compounds  has  been 
extended  to  the  primary  amines,  which  are  converted  thereby  into  the 
corresponding  alcohols  with  liberation  of  ammonia:  R'CHg'NHg-H 
HgO  =  R-CHa'OH  +  NHg. 

In  this  way  tyrosol  (jo-hydroxyphenylethyl  alcohol ;  Abstr.,  1911,  i, 
127)  was  obtained  from^s-hydroxyphenylethylamine,  andisoamyl  alcohol 
from  isoamylamine. 

Brewers'  and  distillers'  yeasts  only  bring  about  the  conversion  to  a 
very  slight  extent,  either  when  grown  in  the  medium  or  when  added 
in  quantity  in  the  form  of  pressed  yeast.  Wild  yeasts  and  mycoderma 
yeasts,  such  as  Willia  anomala,  and  moulds  of  the  type  of  Oidium  lactis, 
however,  convert  these  amines  almost  quantitatively  into  the  alcohols 
when  grown  in  sterile  solutions  of  these  substances  containing  sugar 
and  nutrient  salts.  Amines  are  probably  intermediate  compounds  in 
the  formation  of  alcohols  from  amino-acids  by  yeast.  W.  J.  Y. 

Decomposition  of  Pats  by  the  Higher  Fungi.  I.  Degrada- 
tion of  Glycerol  and  the  Absorption  of  Fat  by  the  Fungus 
Cell.  Alb.  Spieckermann  {Zeitsch.  Nahr.  Genussm.,  1912,  23, 
306 — 331). — Methods  are  described  for  growing  mould  fungi  in  solid 
or  liquid  culture  media  containing  fatty  acids  or  fats.  Glycerol  is  an 
excellent  nutrient  for  moulds,  the  growth  of  which  in  media  containing 
glycerol  depends  on  the  nature  of  the  nitrogenous  nutrient.  When 
alkali  nitrates  are  used,  there  is  a  selective  absorbtion  of  nitrate  by  the 
fungus  and  the  medium  becomes  alkaline ;  when,  however,  inorganic 
ammonium  salts  are  used,  the  ammonia  is  selectively  absorbed  and  the 
solution  becomes  acid.  Ammonium  salts  give  better  results  than 
nitrates,  potassium  nitrate  gives  a  larger  dry  weight  of  fungus  than 
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ibhe  equivalent  quantity  of  sodium  nitrate,  and  ammonium  sulphate, 
gives  a  larger  yield  than  the  equivalent  amount  of  nitrates,  including 
ammonium  nitrate. 

Glycerol  is  converted  by  the  fungus  into  carbon  dioxide  and  water, 
about  two-thirds  to  three-quarters  of  the  former  passing  away  and 
the  rest  of  the  carbon  being  incorporated  in  the  new  growth. 

Experiments  are  described  in  detail  with  illustrations  to  explain  the 
absorbtion  of  fats  by  the  cells.  The  conclusion  is  drawn  that  the 
fatty  acids  are  absorbed  in  the  main  in  the  form  of  soap  solutions. 
The  glycerides  are  hydrolysed  to  glycerol  and  fatty  acid  by  a  lipase 
outside  the  cell.  E.  F.  A. 

Action  of  Substances  Readily  Soluble  in  Water,  but  not 
Soluble  in  Oil,  on  the  Growth  of  the  Penicillium  glaucum. 
Jacok  Boeseken  and  H.  Waterman  {Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1912,  14,  1112  —  1117.  Compare  this  vol.,  ii,  283,  306). 
— Retardation  phenomena  quite  different  from  those  observed  with 
substances  soluble  in  oil  and  probably  attributable  to  the  action  of 
hydrogen  ions  have  been  observed  with  oxalic,  malonic,  tartaric,  and 
lactic  acids  at  definite  concentrations.  These  can  be  prevented  by 
neutralisation ;  by  the  addition  of  gentisic  acid  (harmless  in  itself)  to 
a  solution  of  tartaric  acid  below  the  harmful  concentration,  they  can 
be  revived.  The  harmful  concentration  of  the  H-ions  for  Penicillium 
glaucum  has  been  determined  at  1x10"^  gram-equivalent;  for 
Aspergillus  niger  at  4*5  x  10"^ 

It  is  surmised  that  the  coagulation  of  the  colloidal  plasmic  wall  is 
attended  by  the  neutralisation  of  the  colloids  having  a  negative  charge 
by  the  hydrogen  ions  with  a  positive  charge.  H.  W. 

Displacement  by  Water  of  Nutritive  Substances  in  Seeds. 
GusTAVE  Andke  {Compt.  rend.,  1912,  154, 1103 — 1105.  Compare  this 
vol.,  ii,  198). — As  far  as  the  loss  of  potassium  by  exosmosis  is  con- 
cerned, grains  of  wheat  and  haricot  beans  behave  in  the  same  way  as 
the  potato  tubers  previously  studied.  The  organs,  however,  lose 
nitrogen  much  more  slowly  and  less  completely  when  steeped  in  water, 
experiments  showing  that  about  90%  of  the  nitrogen  is  present  in  a 
non-diffusible  form.  After  two  hundred  and  eighty-one  days'  steeping, 
wheat  lost  79*57%  of  its  phosphoric  acid  and  haricots  83*4%  ;  most  of 
the  loss  occurred  in  the  first  twenty-seven  days.  W.  0.  W. 

Carbon  Nutrition  of  Phanerogams  by  means  of  Oerteiin 
Organic  Acids  and  their  Potassium  Salts.  Ravin  {Compt.  rend., 
1912,  154,  1100 — 1103). — Experiments  on  radishes  grown  in  Knop's 
nutritive  medium  sliow  that  addition  of  malic,  tartaric,  citric,  succinic, 
and  oxalic  acids  to  the  medium  causes  an  increase  in  the  weight  of  the 
plants  and  iu  the  respiratory  quotient,  the  acids  being  absorbed  and 
assimilated  by  the  organism.  The  corresponding  acid  and  normal  salts 
of  the  acids  have  less  effect  on  development.  W.  O.  W. 

Phosphorus  Compounds  Soluble  in  Water  and  Alcohol 
from  Plants.  V.  Hermann  Ulrich  {Arcfi.  exp.  Path.  Pharm.t 
1912,  68,   171  — 1^5). — Th*^  compounds  of  phosphorus  in  plants  are 
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divided  into  (1)  those  soluble  in  alcohol ;  (2)  those  soluble  in  water, 
and  (3)  proteins.  Analytical  details  are  given  of  the  total  phosphorus 
in  the  alcoholic  and  acid  aqueous  extracts  of  various  kinds  of  oats  and 
bran.  W.  D.  H. 

Function  of  Magnesium  in  Green  Plants.  Luigi  Bernardini 
and  Giuseppe  Morelli  [Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
i,  357 — 362.  Compare  Bernardini,  Staz.  Agr.  Spm:  Ital.,  1909, 
Nos.  1  and  2). — The  authors  have  estimated  the  total  phosphorus,  the 
phosphatide  phosphorus  (soluble  in  ether  and  alcohol),  the  phosphorus 
soluble  in  1%  hydrochloric  acid,  the  phytin  phosphorus,  the  total 
magnesium,  the  magnesium  soluble  in  1%  hydrochloric  acid,  and  the 
magnesium  removed  by  water  in  the  case  of  wheat  seeds  and  of 
etiolated  and  normal  seedlings  at  various  stages  of  development.  In 
seedlings  germinated  in  the  dark,  the  phosphatide  and  phytin 
phosphorus  decreases ;  the  proportion  of  phosphorus  soluble  in 
hydrochloric  acid  to  magnesium  similarly  removable  remains  constant, 
whilst  the  magnesium  soluble  in  water  increases  until  all  the  phytin 
has  disappeared.  When  germination  occurs  in  light,  the  phosphatide 
phosphorus  tends  to  increase  when  chlorophyll  appears,  whilst  the 
phytin  phosphorus  is  not  increased  ;  the  magnesium  soluble  in  water 
increases  at  first,  but  diminishes  again  when  chlorophyll  has  been 
formed.  Phytin  is  to  be  regarded  as  a  magnesium  salt  of  inosite- 
hexaphosphoric  acid,  and  the  authors  consider  that  the  results  now 
obtained  indicate  that  it  is  hydrolysed  by  an  enzymatic  process  in 
germination,  magnesium  phosphate  being  formed,  and  that  the 
transport  of  the  reserve  phosphorus  is  effected  in  this  form.  It  is 
suggested  that  the  phosphorus  of  the  salt  then  serves  for  the  produc- 
tion of  nucleoprotein,  whilst  the  magnesium  enters  into  the  composition 
of  the  chlorophyll,  R.  V.  S. 

The  Tannin  in  the  Seed  Coverings  of  Barley.  Albert 
Reichard  {Zdtsch.  Chem.  Ind.  KoUoide,  1912,  10,  214—219). — It 
was  recently  shown  by  A.  J.  Brown  (compare  Abstr.,  1909,  ii,  386) 
that  a  membrane  in  the  testa  of  the  barley  grain  exerts  a  selective 
action  on  dissolved  substances,  inasmuch  as  only  certain  of  them  can 
pass  through  it  into  the  seed.  The  author  now  shows  that  there  is  a 
kind  of  tannin  in  the  seed  covering  of  barley,  and  that  there  is  an 
undoubted  parallelism  between  the  power  of  a  substance  to  dissolve 
this  material  and  to  penetrate  the  membrane. 

The  investigation  was  made  by  a  variety  of  methods  including  direct 
action  of  different  substances  on  sections  of  barley  with  subsequent 
examination  of  the  membrane  for  tannin,  and  also  by  adding  various 
substances  to  ordinary  tannin  in  a  test-tube  and  observing  the  effects. 
Further,  since  there  is  some  evidence  that  the  tannin  in  barley  is 
associated  with  a  protein,  the  action  of  different  substances  on  a 
compound  of  protein  and  tannin  was  also  examined. 

The  behaviour  of  a  large  number  of  substances  as  regards  their 
action  on  the  tannin  and  their  capacity  of  penetrating  the  membrane  is 
discussed  in  detail.  The  results  are  ascribed  mainly  to  a  solvent  action 
on  the  tannin,  thus    permitting  diffusion,  or    in  certain    cases   to   a 
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coagulating  effect   of    the   reagents   on   the  tannin   complex,   which 
prevents  diffusion.  G.  S. 

Chemical  Investigation  of  the  Substance  of  the  Birch. 
Georo  Grasser  {Collegium,  1911,  393—402,  405—412,  413—420, 
421- — 425). — An  investigation  of  the  products  obtainable  from  the 
tissue  of  birch  trees.  The  following  compounds  were  isolated :  an 
acid,  Hf )'CggH„g02*C0.2H ;  its  di-  and  mono- potassium  salts;  the  copper, 
iron,  and  zinc  salts  corresponding  with  the  formula 

(HO-C39H,802-C02)2M 
(M=:  metal);  the  mercury  saM,  (Hb'C3j,H(.802*C02Hg)2 ;  the  lead  salt, 
HO-C89Hfl80./CO.^Pb-OH  ;   the   ethyl  ester,  HO-Cg^HegOg-COgEt ;  the 
acid  chloride,  HO'CggHggOg'COCl,  and  the  corresponding  amide. 

Oxidation  with  potassium  permanganate  or  nitric  acid  yielded  an 
odour  of  butyric  acid,  and  dry  distillation  furnished  a  yellow,  viscous 
oil  containing  a  complicated  mixture  of  substances. 

Full  details  of  the  methods  employed  with  the  analytical  results 
are  given  in  the  original.  F.  M.  G.  M. 

Oil  from  Datura  stramonium.  Hans  Meyer  and  Robert 
Beer  (Monatsh.,  1912,  33,  311— 331).— The  fatty  oil  obtained  by 
exti'action  of  the  crushed  seeds  of  the  thorn  apple  with  benzene  is  a 
clear,  light  green  liquid,  D^*  0*923,  acid  number  8*1,  saponification 
number  202*2,  iodine  number  113  2,  unsaponifiable  matter  1*01.  It 
becomes  viscous  at  -  12°.  The  unsaponifiable  matter  showed  a  very 
distinct  phytosterol  reaction,  and  had  m.  p.  128°.  Neither  volatile 
fatty  acids  or  stearic  acid  were  present,  but  minute  amounts  of  acids 
of  high  molecular  weight  were  found.  The  composition  of  the  oil  is 
approximately:  palmitic  acid  10%,  daturic  acid  (n-heptadecoic  acid) 
2  5%,  oleic  acid  62%,  linoleic  acid  15%,  unsaponifiable  matter  (phyto- 
sterol) 1%,  glycerol  9  6%. 

By  oxidation  of  the  unsaturated  acids  obtained  from  the  oil  with 
potassium  permanganate  in  alkali  solution,  dihydroxystearic  acid  was 
obtained,  together  with  tetrahydroxystearic  acid  (sativic  acid),  m.  p. 
162 — 163°,  and  small  quantities  of  an  acid,  m.  p.  173°.  These  two 
acids  are  apparently  stereoisomeric,  and  it  is  proposed  to  name 
them  a-  and  /3-sativic  acids  respectively.  Among  the  secondary 
products  of  the  oxidation,  azelaic  and  butyric  acids  were  identified. 

Bromination  of  the  unsaturated  acids  in  petroleum  solution  led  to 
the  isolation  of  tetrabromostearic  acid,  m.  p.  117°.  Dibromostearic 
acid  was  also  formed. 

An  attempt  to  determine  the  relationship  between  the  tetrabromo- 
stearic acid  and  the  two  sativic  acids,  by  treatment  of  the  former  with 
silver  acetate  and  subsequent  hydrolysis  of  the  acetylsativic  acid  so 
obtained,  was  only  partly  successful.  When,  however,  tetrabromo- 
stearic acid  was  treated  with  zinc  and  the  product  oxidised  by  cold 
alkaline  permanganate,  only  a-sativic  acid,  m.  p.  163°,  was  obtained. 

H.  W. 

Nitrogenous  Constituents  of  Fungi.  Camillk  Rbutbr  (Zeilteh. 
phi/siol.  Chem.,  1912,  78,  167— 245).— By  artificial  digestion  of  fungi 
(Boletus  edulis)  a  residue  is  finally  obtained  which  does  not  give  the 
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protein  reactions  or  yield  protein  bases  when  hydrolysed  by  acids* 
This  consists  of  chitin  and  a  hemicellulose.  It  is  not  certain  whether 
the  protein  itself  contains  a  glucosamine  complex.  The  protein  of 
fungi  is  not  soluble  in  10%  sodium  chloride  solution,  and  differs, 
therefore,  from  the  globulins  of  plant  seeds.  On  hydrolysis,  glycine, 
alanine,  valine,  leucine,  phenylalanine,  proline,  and  aspartic  and 
glutamic  acids  were  obtained.  Alanine,  leucine,  and  proline  were 
obtained  in  greatest  quantity.  Tyrosine  was  identified  on  tryptic 
digestion.  The  fungi  also  contained,  present  as  such,  the  following 
bases :  guanine,  adenine,  hypoxanthine,  triraethylhistidine,  choline, 
trimethylamine,  putrescine,  guanidine,  phenylalanine,  leucine,  and 
dl^-alanine,  the  latter  constituting  the  greater  part  of  the  free  amino- 
acids  present.  Small  quantities  of  purine  compounds  are  also  present. 
The  viscosine  is  apparently  a  mixture  of  glycogen  and  a  purine  com- 
pound, probably  xanthine  united  with  dextrose  to  a  glucoside  similar  to 
vernin. 

On  further  autolysis  of  the  amino-acids  and  bases  listed,  physio- 
logically active  substances,  such  as  agmatine,  etc.,  are  probably  formed. 
In  one  case,  isoamylamine,  phenylethylamine,  and  jo-hydroxyphenyl 
ethylamine  were  found,  choline  and  adenine  having  vanished. 
Apparently  a  decarboxylation  takes  place  through  the  agency  of 
enzymes  in  the  fungi. 

Using  air-dry  Boletus  edulie  about  4%  is  soluble  in  ether,  consisting 
of  fat  and  cholesterol,  12%  is  soluble  in  alcohol,  and  28%  is  soluble 
in  water,  leaving  a  residue  of  46%,  consisting  of  protein  30%,  amorphous 
carbohydrate  10%,  and  chitin  6%.  E.  F.  A. 

Presence  of  Arbutin  in  the  Leaves  of  "  G-revillea  robusta  " 
(Proteacea).  Emile  Bourquelot  and  (Mile.)  A.  Fichtenholz 
[Compt.  rend.,  1912,  164,  1106— 1108  *).— Arbutin  was  isolated  from 
the  leaves  of  Grevillea  robusta  by  extraction  with  alcohol.  The 
presence  of  methylarbutin  could  not  be  detected.  W.  O.  W. 

Detection  of  Arsenic  and  Lead  in  Wines,  Wine  Lees,  and 
Grape  Seed  from  Vines  Sprayed  with  Lead  Arsenate.  P.  Carles 
and  Leonce  Barthe  (Bull.  Sac.  chim.,  1912,  [iv],  11,  413 — 417). — 
Particulars  are  given  of  the  dates  on  which  lead  arsenate  was  applied 
and  the  method  of  spraying  adopted.  The  arsenic  was  estimated  by 
the  Marsh  process,  controlled  by  the  Bougault  method,  and  the  lead 
was  determined  by  a  process  already  described  by  one  of  the  authors 
(Bull.  Soc.  pharni.  Bord.,  1911,  p.  441).  The  following  conclusions  are 
drawn  :  Wines  prepared  from  vines  sprayed  in  a  normal  manner  with 
lead  arsenate  contained  neither  arsenic  nor  lead,  whilst  those  from 
vines  which  had  been  excessively  sprayed  yielded  negligible  traces  of 
both  poisons.  The  wine  lees  in  both  cases  contained  lead  and  arsenic 
in  quantities  too  large  to  be  disregarded.  Grape  seed  from  vines 
normally  sprayed  were  free  from  arsenic  and  lead  (compare  Breteau, 
Abstr.,  1908,  ii,  887;  Moreau  and  Vinet,  Abstr.,  1911,  ii,  326,  529; 
Mettelet  and  Touplain,  Ann.  Falsif.,  1912,  p.  9).  T.  A.  H. 

The     Transformations    of    Nitrogen     in     Different     Soils. 
Hugo    Fischer    {Lmidw.   Jahrh.    1911,    41,    755 — 821). — A   detailed 
*  and  J.  Pharm.  Chim.,  1912,  [vii],  5,  425—430. 
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account  of  experiments  on  the  changes  that  nitrogen  undergoes  in 
different  soils  under  varying  conditions  of  temperature,  moisture,  and 
fertilisation.  'J'he  processes  studied  were  ammonification,  nitrification, 
denitrification,  direct  nitrogen  assimilation  by  the  bacteria  of  the  soil, 
and  by  those  of  the  Leguminosse  ;  the  influence  of  the  presence  of 
fungi  and  other  organisms  on  the  above  processes  was  also  considered. 

F.  M.  G.  M. 

Movement  of  Nitric  Nitrogen  in  the  Soil  and  its  Relation 
to  Nitrogen  Fixation.  Robert  Stewart  and  J.  E.  Greaves  {Utah 
Agric.  Coll.  Exper.  Stat.  Bull.  114,  1911,  181— 194).— Experiments 
continued  during  eight  years  showed  that  under  very  favourable 
chemical  and  bacteriological  conditions,  the  amount  of  nitrogen  as 
nitrates  to  a  depth  of  ten  feet  never  exceeded  300  lb,  per  acre. 

Referring  to  the  experiments  of  Headden  (Agric.  Exper.  Stat. 
Colorado  Agric.  Coll.  Bull.  178,  1911),  who  showed  that  certain  soils 
sometimes  contained  more  than  2000  lb.  of  nitrogen  as  nitrates,  which 
he  attributed  to  abnormal  fixation  of  atmospheric  nitrogen  under 
exceptionally  favourable  conditions,  it  is  pointed  out  that  the  amounts 
of  chlorides  rise  and  fall  coincidently  with  the  nitrates,  so  that  it  is 
evident  that  both  are  derived  from  the  subsoil,  N.  H,  J,  M. 

Influence  of  Molasses  on  Nitrification  in  Oane  Soils, 
S.  S.  Peck  {Exper.  Stat.  Hawaiian  Sugar  Planters'  Assoc,  1912,  Bull.  3Q; 
compare  Bull.  34). — Application  of  molasses  to  land  otherwise  manured 
in  the  usual  manner  resulted  in  the  production  of  unavailable  forms  of 
nitrogen  from  the  nitrates  ;  it  also  retarded  the  ammonification  and 
nitrification  of  organic  manures  and  the  nitrification  of  ammonium 
ilts.  Addition  of  calcium  carbonate  along  with  molasses  was  without 
.iTect.  N,  H.  J.  M, 

Effect  of  Heat  and  Oxidation  on  the  Phosphorus  of  the 
Soil.  Peter  P.  Peterson  {Univ.  Wisconsin  Agric.  Exper.  Stai. 
Research  Bull.  19,  1911). — The  solubility  of  the  phosphorus  of 
wavellite  is  increased  from  4  to  50%  by  heating  for  five  hours  at  200°, 
and  to  100%  by  heating  to  240°.  In  the  case  of  .dufrenite  the 
solubility  is  only  slightly  increased.  The  phosphorus  in  soils  does  not 
become  more  soluble  in  iV/5-nitric  acid  by  heating  at  100°.  At  130° 
there  is  a  slight  increase,  whilst  at  higher  temperatures,  up  to  200°, 
the  solubility  of  the  phosphorus  increases  rapidly.  A  still  greater 
increase  in  the  solubility  of  soil  phosphorus  was  obtained  by 
decomposing  most  of  the  organic  matter  with  hydrogen  peroxide. 
After  this  treatment,  heating  at  240°  has  no  further  action. 

The  solubility  of  the  mineral  phosphates  in  soils  does  not  seem  to 
he  increased  by  heating  to  240°, 

As  regards  the  effect  of  oxidation  with  hydrogen  peroxide  on  other 
soil  constituents,  it  was  fuund  that  the  solubility  of  the  iron  and 
aluminium  in  iV/5-nitric  acid  is  increased,  whilst  calcium  and 
manganese  are  not  affected.  The  conclusion  is  drawn  that  the 
increased  solubility  of  the  phosphorus  after  treatment  with  hydrogen 
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peroxide  is  due  to   a   great   extent   to    the    liberation   of   iron   and 
aluminium  phosphates  present  in  insoluble  organic  matter. 

Oxidation  has  very  little  effect  on  the  solubility  of  the  phosphorus 
in  subsoils,  and  heating  has  more  effect  on  subsoil  phosphorus  than 
with  surface  soils.  N.  H.  J.  M. 

Action  of  Some  Solvents  on  Soil  Nutrients ;  Phosphoric 
Acid,  Potassium,  and  Calcium  in  the  Original  and  Absorptively 
Combined  Condition.  Otto  Engels  {Landw.  Ver such. -Stat.,  1912, 
77,  269 — 303). — The  solubility  of  the  absorbed  phosphoric  acid  of 
light,  non-calcareous  soils  in  water  free  from  carbon  dioxide  is  con- 
siderably greater  than  that  of  calcareous  and  heavy  soils.  In  the 
case  of  potassium  the  differences  are  less  marked.  Water  saturated 
with  carbon  dioxide  dis.solved  twice  as  much  phosphoric  acid  as 
water  alone,  whilst  the  solubility  of  the  absorbed  potassium  in  a 
sandy  soil  was  increased  from  34"08  to  55 •08%. 

A  2%  solution  of  citric  acid  dissolved  almost  the  whole  of  the 
absorbed  phosphoric  acid  in  a  sandy  soil,  but  much  less  in  the  case  of 
a  heavy  soil.  The  same  solution  dissolved  about  90%  of  absorbed 
potassium  in  sandy  soil  and  about  two-thirds  in  heavy  soils. 

N.  H.  J.  M. 

Acid  Secretion  of  Roots  and  the  Solubility  of  Soil  Nutrients 
in  Water  containing  Carbon  Dioxide.  Theodor  Pfeiffer  and 
E.  Blanck  {Landw.  Ver  sucks -Stat.,  1912,  77,  217— 268).— Pot  experi- 
ments in  which  cereals  and  leguminous  plants  were  manured  with 
mineral  phosphates.  In  some  pots,  the  soil  water  was  supplied  with 
carbon  dioxide. 

The  results  seem  to  show  that  the  action  of  roots  in  dissolving 
mineral  substances  cannot  be  due  to  respired  carbon  dioxide  alone,  but 
to  organic  acids  secreted  by  the  roots.  Carbon  dioxide,  artificially 
supplied,  was  only  slightly  effective  in  the  case  of  readily  soluble 
phosphate ;  phosphorite  requires  a  stronger  acid.  N.  H.  J.  M. 

Influence  of  Rice  Bran  on  the  Manurial  Value  of  Phosphoric 
Acid  Contained  in  Oil  Cakes.  Z.  Kida  {J.  Coll.  Agric.  Imp.  Univ. 
Tokyo,  1911,  1,  367— 379).— It  was  shown  by  Tsuda  {Bull.  Coll.  Agric. 
Tokyo,  1, 167)  that  the  phosphorus  in  oil  cakes  is  chiefly  in  the  form  of 
phytin,  some  being  also  present  as  lecithin  and  as  nuclein.  Owing  to 
the  high  temperatures  to  which  oil  cakes  are  exposed,  the  activity  of 
the  phytase  present  seems  to  be  greatly  reduced,  and  the  phosphorus 
compounds  only  gradually  become  available  when  the  cake  is  applied 
as  manure. 

It  is  found  that  by  mixing  rice  bran  with  the  cake,  the  organic 
phosphorus  compounds  are  rapidly  converted  into  soluble  inorganic 
forms  when  the  conditions  are  suitable.  N.  H.  J.  M. 

Records  of  Drainage  in  India.  John  W.  Leather  {Mem.  Dept. 
Agric.  India,  1912,  2,  63 — 140). — A  summary  of  the  results  obtained 
with  the  drain-gauges  at  Cawnpore  since  1903  (Hayman,  Abstr.,  1908, 
ii,  890),  and  with  similar  drain-guages  at  Pasa  since  1906.  At  Cawn- 
pore the  evaporation  was  about  18  inches  in  the  72-inch  gauges  and 
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16  inches  in  the  36 -inch  gauges,  or  about  half  the  rainfall ;  whilst  at 
Pusa  the  evaporation  was  about  28  inches,  or  two-thirds  of  the 
rainfall. 

The  amount  of  nitrogen  as  nitrates  in  the  drainage  from  the  Cawn> 
pore  gauges  which  had  no  crop  varied  from  80  to  100  lb.  per  annum 
in  the  72-inch  gauges,  and  from  50  to  60  lb.  in  the  others.  At  Pusa 
the  nitrogen  as  nitrates  amounted  on  the  average  to  75  lb.  and  66  lb. 
from  two  gauges.  The  amounts  are  much  less  in  the  case  of  the 
cropped  gauges. 

Nitrification  is  vigorous  after  the  first  heavy  rain,  but  only  continues 
for  a  fhort  period.  N.  H.  J.  M. 
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Apparatus  for  Gas  Measurement.  Paul  Nicolakdot  {Bvll. 
Soc.  chim.,  1912,  [iv],  11,  406 — 410). — The  apparatus  is  designed  for 
the  indirect  determination  of  alumina  in  aluminium  by  measurement 
of  the  hydrogen  evolved  in  dissolving  the  metal  in  acid.  Wilxjrgh's 
apparatus  for  carbon  dioxide  is  used  as  a  basis,  but  the  following 
changes  are  made  :  (1)  the  capacity  of  the  measuring  vessel,  including 
the  graduated  tube,  is  enlarged  to  1*5  litres  ;  (2)  the  measuring  vessel 
and  its  accessories  are  placed  in  a  vessel  with  glass  windows  and  filled 
with  running  water,  so  that  the  temperature  remains  constant  through- 
out the  experiment ;  (3)  an  auxiliary  pipette  is  attached  to  the 
measuring  vessel  by  which  a  known  volume  of  air  may  be  introduced 
into  the  measuring  vessel  to  facilitate  measurement  of  the  hydrogen 
when  the  volume  of  the  latter  is  small.  The  apparatus  is  figured  in 
the  original.  T.  A.  H. 

Colorimeter  for  Rapid  Work  with  Widely  Varying 
Standards.  Charles  H.  White  {J.  Anier.  Chem.  Soc.,  1912,  34. 
659 — 662). — A  colorimeter  is  described  which  consists  essentially  of 
two  wedge-shaped  hollow  glass  prisms  of  exactly  the  samoj^dimensions 
aud  open  at  the  wide  end  for  the  admission  of  the  solutions  to  be 
tested.  The  wedges  are  held  side  by  side  in  a  vertical  position  in  a 
camera  and  can  be  raised  or  lowered  by  a  rack  and  pinion.  The 
solutions  are  viewed  through  a  narrow,  horizontal  slit  across  the 
middle  of  the  camera.  The  carriers  are  graduated  to  correspond  with 
the  length  of  the  wedges,  the  zero  of  the  scale  being  opposite  the 
index  when  the  sharp  edge  of  the  wedge  is  opposite  the  slit  in  the 
screen.  For  carrying  out  a  determination,  equal  quantities  of  the 
standard  substance  and  the  material  to  be  tested  are  dissolved  and 
diluted  to  equal  volumes.  The  solutions  are  introduced  into  the 
wedges,  and  the  wedge  containing  the  unknown  solution  is  set  at  the 
graduation  representing  the  percentage,  or  some  multiple  of  it,  of  the 
colouring  matter  in  the  standard,  and  the  wedge  containing  the  standard 
solution  adjusted  until  the  two  agree  in  colour.     The  percentage  of 
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colouring  matter  in  the  solution  under  examination  is  then  found  by 
reading  the  scale  on  the  carrier  containing  the  standard.  The  method 
enables  determinations  to  be  made  with  great  rapidity,  and  the 
possibility  of  using  any  section  of  the  wedge  from  its  thinnest  to  its 
thickest  part  renders  the  apparatus  available  for  a  wide  range,  and  thus 
permits  of  much  variation  in  the  quantity  of  the  substance  used  for 
the  test.  E.  G. 

Filtering  Device  for  the  Collection  of  Separate  Liquids. 
Kleemann  {Ghem.  Zeit.,  1912,  36,  506). — Ammonium  phospho- 
molybdate  is  frequently  washed  with  ammonium  nitrate,  followed  by 
alcohol  and  ether,  or  acetone.  In  order  to  avoid  waste  of  the  latter 
liquids,  a  device  is  described  for  collecting  them  separately.  This  is  a 
vacuum  dessicator,  consisting  of  a  porcelain  vessel  with  glass  lid 
ground  on.  The  vessel  is  divided  into  three  compartments  by  vertical 
partitions,  each  being  provided  with  a  tap.  The  funnel  holding  the 
Gooch  crucible  has  a  curved  neck,  which  can  be  turned  until  it  is  over 
any  one  of  the  compartments.  C.  H.  D, 

A  Perforated  Silica  Plate  for  Excluding  Flame  Q-ases 
from  a  Crucible  During  Ignition.  Alexander  G.  Gumming 
{Proc.  Roy.  Soc.  Edin.,  1912,  32,  17 — 18). — A  silica  plate,  5  inches 
square,  is  bored  with  a  central  hole  sufficiently  large  to  admit  a 
crucible  to  one-half  its  depth.  The  plate  is  held  in  an  inclined  posi- 
tion during  ignition.  The  hole  may  be  bored  on  a  lathe  by  means  of  a 
copper  tube  fed  with  carborundum.  G.  H.  D. 

The  Sensitiveness  of  Indicators.  Heney  T.  Tizard  {Brit. 
Assoc.  Report,  1911,  268 — 276). — A  general  account  of  the  subject. 
Indicators  which  give  a  sharp  end-point  usually  give  an  accuracy 
within  2  parts  in  1000.  If  in  any  volumetric  operation  a  sharp 
end-point  is  not  obtained  with  any  indicator,  the  device  must  be 
adopted  of  selecting  an  indicator  the  colour  of  which  is  sensibly 
affected  in  a  pure  solution  of  the  salt  of  the  strong  and  weak 
electrolytes,  and  then,  using  a  comparison  solution  of  the  salt  con- 
taining the  same  proportion  of  indicator,  titrating  until  the  same 
colour  is  obtained.     A  colorimeter  may  be  used  for  the  purpose. 

G.  H.  D. 

Combined  Influence  of  Alcohol  and  Neutral  Salts  on  the 
Sensitiveness  of  Phenolphthalein.  Emil  Lenk  and  Julius  Mond- 
SCHEIN  {Chem.  Zeit.,  1912,  36,  534 — 535). — Results  of  experiments  are 
recorded  showing  the  increase  in  acidity  of  ammonium  chloride  solutions 
when  these  were  diluted  with  water,  alcohol,  and  both  water  and 
alcohol  respectively.  It  is  already  known  that  an  ammonium  chloride 
solution  which  is  neutral  to  litmus  exhibits  an  acid  reaction  towards 
phenolphthalein ;  this  acidity  is  increased  appreciably  on  the  addition 
of  water,  and  to  a  very  considerable  extent  by  the  addition  of  alcohol ; 
the  acidity  is  also  increased  to  a  large  extent  when  both  water  and 
alcohol  are  added.  Magnesium  sulphate,  ammonium  sulphate,  zinc 
salts,  and  aluminium  salts  behave  in  a  similar  way  towards  phenol- 
phthalein (compare  Abstr.,  1908,  ii,  806).  W.  P.  S. 
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New  Method  for  the  Quantitative  Analysis  of  Solutions  by 
Precise  Thermometry.  Theodore  W.  Hicuabds  and  John  W. 
Shipley  {J.  Amer.  Chem.  Soc,  1912,  34,  599— 603).— A  method  is 
described  for  the  analysis  of  solutiuDS  which  depends  on  the  observa- 
tion of  the  precise  temperature  at  which  tlie  solution  attains  exactly 
the  same  density  as  a  previously  calibrated,  solid  float.  It  is  shown 
that  this  "floating  equilibrium  temperature"  is  an  almost  linear 
function  of  the  concentration,  and  hence  the  reading  of  the  tempera- 
ture gives  a  direct  determination  of  the  concentration.  The  method  is 
exceedingly  sensitive  and  is  capable  of  detecting  small  changes  of 
concentration  with  great  accuracy.  When  the  relations  have  once 
been  determined  for  any  given  substance,  the  process  can  be  used 
either  to  determine  concentrations  by  means  of  known  temperature 
differences,  or  to  determine  temperature  differences  by  means  of  known 
concentrations,  and  can  thus  be  employed,  not  only  for  the  analysis  of 
solutions  but  also  for  calibrating  thermometers.  It  is  also  of  value 
for  the  preparation  of  exact  standard  solutions  for  volumetric  analysis 
or  other  purposes.  E.  G. 

System  of  Qualitative  Analysis  for  the  Common  Elements. 
V.  Detection  of  the  Acidic  Constituents.  Arthur  A.  Notes 
(J.  Amer.  C/iem.  Soc,  1912,  34,  609—643.  Compare  Abstr.,  1907, 
ii,  391;  1908,  ii,  538;  1909,  ii,  431).— An  account  is  given  of  the 
results  of  an  investigation  carried  out  with  the  object  of  establishing 
a  systematic  and  generally  applicable  method  for  detecting  the  acidic 
constituents  of  substances,  and  simultaneously  indicating  the  approxi- 
mate quantities  present.  The  volatile  acids  are  removed  by  heating 
the  solid  substance  with  85%  phosphoric  acid  diluted  with  two  and 
a-half  times  its  volume  of  water,  and  it  has  been  found  that  by  this 
means  they  can  be  separated  into  two  classes  according  to  the 
readiness  with  which  they  distil.  Full  details  are  given  and  numerous 
supplementary  tests  are  described.  E.  G. 

Hydrographical-Ohemical  Methods.  Ernst  Ruppin  {Zeitsch. 
anorg.  Chem.,  1912,  75,  69—96.  Compare  Abstr.,  1910,  ii,  405,  452 ; 
1911,  ii,  123). — An  improved  apparatus  is  described  for  taking 
samples  of  sea- water  at  known  depths,  and  for  measuring  the 
temperature  of  the  water  at  the  same  time. 

It  is  not  possible  to  estimate  the  total  salinity  directly,  as  sea-water 
loses  carbon  dioxide  and  hydrogen  chloride  on  evaporation.  The  value 
is  given  within  001%  by  estimation  of  the  chlorine,  jS=  0*030 -h 
1'8050  Cl,  the  method  used  being  titration  with  silver  nitrate  until  a 
distinct  orange  tint  is  perceptible  in  the  solution  containing  potassium 
chromate,  and  comparison  with  a  normal  water,  containing  3*5%  of 
sodium  chloride.  The  salinity  may  also  be  determined  by  measuring 
the  specific  gravity  or  the  refractive  index.  Sulphates  are  estimated 
gravimetrically.  The  ratio  SO^  :  Cl  is  practically  constant  for  northern 
seas. 

Carbon  dioxide  cannot  be  estimated  satisfactorily  on  board  ship,  bat 
should  be  estimated  in  a  laboratory  on  shore,  using  sealed  samples. 
Oxygen   is  best  estimated  by  taking  250  c.c.  of  the  water,  adding 
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1  c.c.  of  a  solution  containing  48%  sodium  hydroxide  and  15% 
potassium  iodide,  followed  by  0*5  c.c.  of  an  80%  solution  of  manganous 
chloride.  After  the  precipitate  has  settled,  5  c.c.  of  hydrochloric  acid, 
D  1*19,  are  added,  and  the  solution  is  shaken  until  all  has  dissolved. 
After  transferring  to  another  flask,  the  iodine  liberated  is  titrated 
with  iV^/50-thiosulphate,  standardised  by  means  of  potassium  iodate. 

For  the  determination  of  the  alkalinity,  200  c.c.  of  sea-water  are 
acidified  with  15  c.c.  of  i\^/20-hydrochloric  acid,  and  boiled  to  expel 
carbon  dioxide.  After  cooling,  15  c.c.  of  A''/20-potassium  iodate  are 
added,  followed  by  10  c.c.  of  10%  potassium  iodide,  and  after  one  and 
a-quarter  hours  the  liquid  is  titrated  with  iV/50-thiosulphate.  The 
alkalinity  is  best  expressed  in  c.c.  of  carbon  dioxide  per  litre. 

Measurements  of  the  carbon  dioxide  pressure  are  made  by  shaking 
a  sample  of  the  water  in  a  special  tube,  and  analysing  the  air  in 
contact  with  it.  C.  H.  D. 

The  Estimation  of  Sulphur  in  Insoluble  Sulphides.  Theodor 
St.  Warunis  {Ber.,  1912,  45,  869 — 870). — In  a  large  porcelain 
crucible,  0*5  gram  of  the  finely  powdered  sulphide  is  mixed  intimately 
with  a  mixture  of  4  parts  of  sodium  carbonate  and  3  parts  of  copper 
oxide.  After  covering  with  a  thin  layer  of  the  sodium  carbonate- 
copper  oxide  mixture,  heat  is  applied  gradually,  the  full  strength  of  a 
bunsen  burner  being  finally  maintained  for  two  hours.  During  the 
heating  the  contents  of  the  crucible  must  be  stirred  from  time  to  time 
with  a  stout  platinum  wire.  After  cooling,  the  contents  of  the  crucible 
are  extracted  with  water,  filtered,  and  the  residue  boiled  with  a  solu- 
tion of  sodium  carbonate  and  then  washed  with  water  until  the  dis- 
appearance of  an  alkaline  reaction.  The  collected  filtrates  are  made 
acid  with  hydrochloric  acid,  and  evaporated  down  in  the  usual  way  to 
render  the  silica  insoluble.  After  collecting  the  silica,  the  sulphuric 
acid  is  precipitated  and  weighed  as  barium  sulphate. 

When  the  sulphide  contains  no  metal  which  gives  an  insoluble 
sulphate,  the  contents  of  the  porcelain  crucible  are  best  dissolved 
directly  in  hydrochloric  acid.  T.  S.  P. 

Estimation  of  Sulphides  in  Lime  Liquors.  J.  R,  Blockey 
and  P.  V.  Mehd  (/.  Soc.  Ckem.  Ind.,  1912,  31,  369— 371).— The 
quantity  of  sulphides  in  lime  liquors  may  be  estimated  by  titration 
with  iV^/10-zinc  sulphate  solution  containing  50  grams  of  ammonium 
chloride  per  litre,  sodium  nitroprusside  being  used  as  an  external 
indicator.  The  presence  of  ammonium  chloride  is  necessary  in  order 
to  prevent  the  zinc  being  precipitated  as  hydroxide.  The  authors 
also  discuss  the  reactions  which  take  place  between  calcium  hydroxide 
and  sodium  sulphide,  and  give  the  results  of  experiments  on  the 
absorption  of  alkali  by  pelts  in  lime  liquors  containing  sulphide, 
and  on  the  amount  of  hide  substance  dissolved  by  the  liquors. 

W.  P.  S. 

The  Estimation  of  Sulphates  in  Solution  by  the  Volumetric 
Physico-chemical  Method.  Albert  Bruno  and  P.  Turquand 
d'Auzay  {Compt.  rend.,  1912,  154,  984— 986).— The  application  of  the 
method  of  Dutoit  and  Duboux  (Abstr.,   1908,  ii,  781,  892)  to  wineq 
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giveu  results  differiug  from  those  obtained  by  the  gravimetric  method 
io  7r>%  of  the  Rpecimens  examined.  The  discordance  is  shown  to  be 
due  to  the  disturbing  ott'ect  of  organic  acids  and  of  acid  tartrates  id 
the  volumetric  process.  W.  O.  W. 

Estiiuation  of  Nitrogen  in  Betaine  and  in  Molasses,  etc. 
Hugo  Stoltzenbkrg  {Zeitsch.  Ver.  deut.  Zuckerind,  1912,  440 — 445). — 
Re.<»ults  of  experiments  carried  out  by  the  author  show  that  the 
Kjeldahl  method  of  estimating  nitrogen  yields  low  results  in  the  case 
of  betaine  unless  the  digestion  with  sulphuric  acid  is  continued  for 
many  hours ;  the  addition  of  such  substances  as  phosphoric  oxide, 
copper  sulphate,  and  mercuric  oxide  increases  the  rate  at  which  the 
nitrogen  is  converted  into  ammonia,  but  even  then  it  is  necessary  to 
heat  the  mixture  for  ninety  minutes  in  order  to  obtain  the  correct 
amount  of  nitrogen.  The  presence  of  sugar  also  accelerates  the  oxida- 
tion, and  for  the  estimation  of  nitrogen  in  molasses  or  other  materials 
containing  betaine,  it  is  recommended  that  3  grams  of  the  sample  be 
heated  with  a  mixture  consisting  of  25  c.c.  of  sulphuric  acid  containing 
10%  of  phosphoric  oxide,  1  gram  of  copper  sulphate,  and  1  gram  of 
mercuric  oxide,  until  a  colourless  solution  is  obtained.  The  heating  is 
then  continued  for  one  hour,  and  the  ammonia  estimated  in  the  usual 
way.  W.  P.  S. 

Estimation  of  Ammonia  in  Carbonated  Waters.  George  D. 
Er.SDON  and  Norman  Evers  (Analyst,  1912,  37,  173—176). — Results 
of  experiments  are  recorded  which  show  that  the  presence  of  carbon 
dioxide  interferes  with  the  coloration  obtained  when  a  distillate  con- 
taining ammonia  is  treated  with  Nessler's  reagent  ;  should  the 
amount  of  carbon  dioxide  exceed  50  parts  per  10,000  of  water,  no 
coloration  is  obtained.  For  the  estimation  of  free  ammonia  in  waters 
containing  much  carbon  dioxide,  it  is,  therefore,  recommended  that 
the  portion  of  the  water  taken  for  the  estimation  should  be  acidified 
with  sulphuric  acid  and  distilled  until  50  c.c.  of  distillate  have  been 
collected;  this  distillate  is  rejected.  The  water  is  then* treated  with 
sodium  hydroxide,  in  quantity  equivalent  to  the  acid  added,  sodium 
carbonate  is  added,  and  the  estimation  carried  out  in  the  usual  way. 

W.  P.  S. 

Estimation  of  Boric  Acid  in  Nickel  Plating  Baths.  Alfred 
WoGUiNz  and  Johann  Klitel  {Cliem.  Zeit.,  1912,  36,  433 — 434). — 
The  nickel  is  removed  from  100  c.c.  of  the  bath  by  electrolysis,  whish 
at  the  same  time  destroys  any  citric  acid  which  may  be  present.  The 
solution  is  then  evaporated  to  dryness  after  the  addition  of  10  grams 
of  solid  sodium  hydroxide.  The  residue  is  dissolved  in  25 — 30  c.c.  of 
hydrochloric  acid,  the  solution  warmed  to  expel  carbon  dioxide,  cooled, 
and  then  neutralised  with  sodium  hydroxide,  using  methyl-orange  as 
indicator.  One  hundred  c.c.  of  a  l6^4  solution  of  mannitol  are  then 
added  and  the  free  boric  acid  titrated  with  alkali,  using  phenol phthalein 
as  indicator.  The  quantity  of  boric  acid  pre.sent  in  the  sample  taken 
should  be  such  that  at  least  30 — 50  c.c.  of  N/5  sodium  hydroxide  are 
required  in  the  titration. 
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The  evaporation  with  sodium  hydroxide  destroys  ammonium  salts, 
^ince  in  their  presence  inaccurate  results  are  obtained  in  the  estimation 
of  boric  acid.  Glycerol  may  be  used  in  place  of  mannitol,  but  it  is 
then  necessary  to  allow  for  the  acidity  of  the  glyceiol  in  the  titrations. 

T.  S.  P. 

Combustion  of  Volatile  Organic  Liquids.  Latham  Clarke 
(/.  Ameo:  Chem.  Soc,  1912,  34,  746 — 747).— A  method  for  the  com- 
bustion of  volatile  organic  liquids  is  described  which  obviates  the 
disadvantages  attending  the  usual  method  in  which  the  liquid  is 
weighed  in  a  small  bulb  provided  with  a  capillary  tube. 

The  liquid  to  be  analysed  is  weighed  in  a  small  (J  -tube  which  is 
fitted  with  ground  glass  stoppers,  each  perforated  on  one  side  with 
a  small  hole  which,  in  a  certain  position  of  the  stopper,  coincides  with 
the  opening  of  the  side  outlet  tube.  The  U-tube,  containing  a 
weighed  quantity  of  the  liquid,  is  connected  to  the  combustion  tube  by 
the  eud  of  one  of  the  side-arms  which  is  ground  to  fit  into  a  ground 
glass  joint,  sealed  on  to  the  end  of  the  combustion  tube,  the  latter 
having  previously  been  drawn  out.  The  other  side-arm  of  the  U-tube 
is  attached  to  the  drying  apparatus.  The  combustion  tube  has  mean- 
while been  heated  until  it  has  become  red-hot.  The  stoppers  of  the 
U-tube  are  now  turned  so  as  to  permit  a  stream  of  dry  air  to  pass  over 
the  surface  of  the  liquid  to  be  analysed.  The  vapour  of  the  liquid  is 
carried  with  the  air  into  the  combustion  tube  and  over  the  hot  copper 
oxide.  If  the  liquid  has  a  low  b.  p.  (such  as  that  of  ether),  the  lower 
part  of  the  U-tube  should  be  immersed  in  cold  water  in  order  to 
preveut  too  rapid  volatilisation,  whilst  for  a  liquid  of  b.  p.  between 
100°  and  125°,  the  tube  should  be  heated  by  placing  the  lower  part  in 
water  at  50—60°.  E.  G. 

The  Electrical  Method  of  Morse  and  Gray  for  the 
Simultaneous  Estimation  of  Carbon,  Hydrogen,  and  Sulphur 
in  Organic  Compounds.  E.  Emmet  Reid  {Amer.  Chem,  J.,  1912, 
47,  416 — 429). — A  modified  form  of  MorhS  and  Gray's  apparatus 
(Abstr.,  1906,  ii,  399)  is  described.  A  quartz  combustion  tube  is 
considered  preferable  to  one  of  glass.  The  small  porcelain  tube  which 
IS  placed  within  the  combustion  tube  (compare  Morse  and  Taylor, 
Abstr.,  1905,  ii,  480)  is  also  replaced  by  a  quartz  tube,  and  the  end 
passing  through  the  rubber  stopper  is  bent  upwards  for  convenience  at 
an  angle  of  45°  from  the  horizontal.  It  has  been  found  that  the 
asbestos  plug  in  the  middle  of  the  combustion  tube  is  liable  to  retain 
some  of  the  sulphur,  and  quartz  wool  has  therefore  been  substituted 
for  it.     Certain  other  modifications  are  suggested. 

Although  carbon,  hydrogen,  and  sulphur  can  be  estimated 
simultantously  by  this  method  with  great  accuracy,  it  has  been  found, 
particularly  in  the  case  of  substances  which  burn  irregularly,  that  it  is 
more  satisfactory  and  takes  less  time  to  make  two  separate  combustions, 
one  for  the  estimation  of  the  carbon  and  hydrogen  and  the  other  for 
that  of  the  sulphur.  E.  G. 

A  New  Potash  Apparatus.  Wladimib  Skinder  (Chem.  ^eii., 
1912,  36,  477). — The  inflow  tube  is  sealed  into  the  outer  vessel,  passes 
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lo  the  botluin,  and  is  iliere  expanded  into  u  di^k  with  a  few  cebtral 
hole^.  The  becoud  vessel  is  grouiid  into  the  first,  and  has  a  tube  tealed 
in  near  the  top  and  descending  to  the  bottom.  A  third  vessel,  ground 
into  the  second,  is  similar  in  construction.  C.  U.  D. 

A  New  Silver  Spiral  for  Uee  in  Organic  Elementary 
Analysis.  Augustus  H.  Fiske  {Ber.,  1912,  46,  r-TO — 871). — A 
carefully  cleaned  spiral  of  copper  gauze  is  immersed  in  a  solution  of 
silver  nitrate  until  a  uniform  deposit  of  silver  has  bet  a  formed.  It 
is  then  heated  in  the  blow-pipe  flame  until  the  silver  just  begins  to 
melt,  after  which  it  may  be  used  to  retain  the  halogens  in  the 
elementary  analysis  of  organic  compounds.  It  gives  very  good  results 
even  with  compounds  containing  as  much  as  80 — 86%  Br. 

If  one-half  only  of  the  copper  spiral  is  immersed  in  silver  nitrate 
solution,  a  combined  copper-silver  spiral  is  obtained,  which  is  useful  in 
certain  cases.  T.  S.  P. 

Winkler's  Method  for  the  Estimation  of  Carbon  Dioxide 
in  Water.  Joak  Casares  and  S.  Pjna  dk  Rubies  {Anal.  Fis.  Quim., 
1912,  10,  122— 127).— In  the  authors'  experience  WinkUr's  method 
gives  an  average  error  of  2*5%  as  against  0'4%  observed  by  Winkler. 
Working  with  smaller  proporiionp,  the  error  is  very  much  greater 
and  very  irregular,  amounting  in  one  instance  to  48*5%.       G.  D.  L. 

Electro-analysis.  Frederic  S.  Kipping,  Frederick  M.  Perkin, 
George  T.  Beilby,  Thomas  M.  Lowry,  William  J.  Pope,  and  Henry 
J.  S.  Sand  {Brit.  Assoc.  Repwt,  1911,  98— 99).- Hildebrand's 
apparatus  for  electrolysis  with  a  mercury  cathode  is  improved  by 
constructing  the  apparatus  of  silica.  The  central  cell  is  kept  con- 
centric by  having  silica  rods  fused  to  it  and  to  the  inside  wall  of  the 
outer  vessel.  C.  H.  D. 

Estimation  of  the  Mineral  Constituents  of  Foods.  Raonar 
Berg  {Chem.  ZeU.,  1912,  36,  509—511,  523— 524).— Methods  are 
given  for  the  estimation  of  the  various  mineral  constituents  which 
occur  in  food  materials.  It  is  recommended  that  the  substance  be 
heated  with  nitric  and  sulphuric  acids  until  all  organic  matter  has  been 
destroyed,  and  the  resulting  solution  used  for  the  estimation  of  iron, 
aluminium,  manganese,  calcium,  magnesium,  potassium,  sodium,  and 
phosphoric  acid.  For  the  estimation  of  chlorine,  a  portion  of  the  dry 
substance  is  heated  with  sulphuric  acid  and  chron.ic  acid,  and  the 
gates  evolved  collected  in  silver  nitrate  solution  containing  nitric  acid. 
Sulphur  is  estimated  by  mixing  the  substance  with  potassium 
hydroxide,  drying  it,  and  fusing  the  residue  with  a  mixture  of 
potassium  sodium  carbonate  and  sodium  peroxide.  Nitrates  may  be 
extracted  from  the  substance  by  means  of  alcohol  ;  the  alcoholic 
extract  is  evaporated,  and  the  residue  boiled  with  potassium  hydroxide 
solution.  The  solution  is  then  acidified  and  the  nitrate  reduced  to 
ammonia  by  means  of  iron.  W.  P.  S. 
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Cobaltinitrites  and  their  Application  to  Analytical 
Chemistry.  Lauuie  Lorne  BuKGEssaud  Olivkk  Kamm(/.  Amer.  Ghem. 
Soc,  1912,  34,  652— 659).— When  a  drop  of  a  freshly  prepared  25% 
solution  of  sodium  cobaltinitrite  is  added  to  a  solution  containing  1% 
of  potassium,  a  yellow  precipitate  is  immediately  produced  consisting 
either  of  potassium  cobaltinitrite,  K3Co(N02)fi.  or  the  dipotassium 
sodium  salt,  K2NaCo(N02),j.  As  the  sodium  in  sodium  cobaltinitrite 
is  replaced  by  potassium,  the  products  become  less  soluble,  and  if  the 
sodium  in  the  potassium  sodium  salts  is  replaced  by  silver,  even  less 
soluble  salts,  the  silver  potassium  cobaltinitrites,  are  formed,  which  are 
of  value  for  the  detection  of  minute  quantities  of  potassium.  If  a  drop 
of  the  sodium  cobaltinitrite  solution  is  added  to  a  solution  containing 
less  than  100  parts  of  potassium  per  million,  no  perceptible 
precipitate  is  produced,  but  if  the  test  is  repeated  in  presence  of 
O'OliV^-silver  nitrate,  a  copious,  yellow  precipitate  immediately  appears. 
This  test  has  the  advant  ige  of  being  more  sensitive  than  the  older 
method  (compare  Bow.-er,  Abstr.,  1910,  ii,  34-6,  999),  and  may  be 
carried  out  by  adding  a  single  drop  of  the  reagent  to  100  c.c.  of  the 
solution.  Reference  is  made  to  the  substances  likely  to  interfere  with 
the  test. 

Ammonium,  lubidiuni,  caesium,  and  thallium  aL>o  yield  insoluble 
double  silver  cobaltinitrites,  and  the  possibility  of  using  some  of  thes-e 
in  analytical  work  is  indicated.  Double  cobaltinitrites  of  lead  with 
ammonium,  potassium,  rubidiuu',  caesium,  and  thallium  have  been 
prepared.  E.  G. 

The  Separation  of  Calcium  from  Magnesium.  0.  Kallauner 
audi.  Preller  {Chetn.  Zeit.,  1912,  36,  449—451,  462—464).— 
Very  discoidant  results  are  frequently  obtained  in  the  estimation  of 
calcium  when  present  in  small  quantity  relatively  to  magnesium, 
as  in  magnesite.  In  such  cases  the  oxalate  method  is  only  trust- 
worthy if  dilute  solutions  are  used  and  a  large  quantity  of  ammonium 
baits  is  present,  together  with  an  excess  of  ammonium  oxalate,  and  if 
the  solution  is  filteied  immediately  after  precipitation,  or  if  precipita- 
tion is  repeated.  The  calcium  obtained  is  always  0'15  to  0*2%  low, 
owing  partly  to  incomplete  precipitation,  and  partly  to  re-solution 
during  washing. 

Most  methods  depending  on  the  separation  of  the  sulphates  by 
means  of  alcohol  are  untrustworthy  when  the  magnesium  is  in  large 
excess.  Good  results  are  given  by  repeated  precipitation  of  the 
calcium  sulphate,  or  by  the  use  of  a  solution  of  lithium  sulphate  in  a 
mixture  of  10%  ethyl  alcohol  and  90%  methyl  alcohol.  The  pre- 
cipitated calcium  sulphate  is  redissolved  in  hydrochloric  acid  and 
precipitated  as  oxalate.  C.  H.  D. 

Estimation  of  Copper.  E.  0.  Kendall  {CJtem.  News,  1912,  104, 
184 — 186). — A  modification  of  the  well-known  iodometric  process. 
Before  titrating,  the  solution  containing  about  0  2  gram  of  the  metal 
in  30 — 50%  nitric  acid  is  neutralised  so  as  to  leave  about  5  c.c.  of  free 
acid,  and  nitrous  compounds  are  removed  by  adding  a  few  c.c.  of  sodium 
h)  pochlorite  (5  c.c.  =  30  c.c.   of   iVyiO-thiosulphate).     When  the  blue 
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BolutioD  has  bflcomo  greenish,  no  more  need  be  added,  and  after  a  few 
minutes  the  chlorine  liberated  is  removed  by  adding,  all  at  once,  10  c.c. 
of  a  5%  solution  of  phenol  and  blowing  over  the  surface  of  the  liquid. 
Aqueous  sodium  oxide  is  now  added  until  a  precipitate  forms,  which  is 
then  redissolved  by  a  few  drops  of  acetic  acid.  After  adding  10  c.c. 
of  30%  potassium  iodide,  the  io<line  liberated,  which  represents  the 
copper,  is  titrated  with  thiosulphate,  using  starch  as  indicator.  No 
return  of  the  blue  colour,  so  often  experienced  in  the  ordinary  process, 
ever  occurs.  L.  db  K. 

The  Oxalate  -Permanganate  Process  for  the  Determination 
of  Copper  Associated  with  Cadmium,  Arsenic,  Iron,  or  Lead. 
H.  L.  Ward  (Amer.  J.  Set.,  1912,  [iv],  33,  423— 432).— Copper  may 
be  separated  from  cadmium  by  precipitation  with  oxalic  acid  in  the 
presence  of  nitric  acid,  and  subsequent  evaporation  to  dryness.  After 
removing  the  cadmium  compound  by  means  of  dilute  nitric  acid,  the 
copper  oxalate  is  titrated  as  usual  with  standard  permanganate.  A 
better  way,  however,  is  to  dissolve  the  mixed  nitrates,  containino  about 
0'15  gram  of  copper,  in  100  c.c.  of  liquid  containing  half  its  volume  of 
glacial  acetic  acid.  After  adding  5  to  10  c.c.  of  nitric  acid,  the  whole 
is  heated  to  boiling,  and  the  copper  is  precipitated  by  adding  2  to  4 
grams  of  solid  oxalic  acid.  Copper  may  be  separated  from  arsenic  acid 
by  the  process  given  for  cadmium.  From  small  amounts  of  iron,  it 
may  be  separated  by  the  desiccation  process,  but  the  best  plan  is  to  add 
6  grams  of  oxalic  acid  to  the  aqueous  solution  of  the  salts,  and  com- 
pleting the  separ.ition  of  the  copper  by  adding  two  volumes  of 
acetic  acid. 

Copper  may  be  separated  from  l<>ad  by  removing  the  latter  with 
sulphuric  acid  in  a  solution  containing  half  its  volume  of  acetic  acid. 
The  copper  is  then  precipitated  with  o.xalic  acid.  Unless  it  is  desired 
to  weigh  the  lead  sulphate,  this  need  noc  be  filtered  oft*.         L.  db  K. 

Estimation  of  Aluminium  in  Faeces.  Carl  L.  A.  Schmidt 
and  D.  R.  Hoagland  {J.  Biol.  Chem.,  1912,  11,  387— 392).— The 
method  used  briefly  consists  in  incinerating  the  fajces  and  sulphuric 
acid  in  a  silica  dish.  The  soluble  aluminium  is  dissolved  out  by  warm 
dilute  hydrochloric  acid.  The  residue  is  ignited  and  fused  with 
sodium  carbonate  in  a  platinum  dish  ;  the  aluminium  is  then  dissolved 
out  from  the  mass  with  dilute  hydrochloric  acid,  and  added  to  the 
main  portion.  Tin  is  precipitated  by  hydrogen  sulphide.  Diammonium 
hydrogen  phosphate  is  added  to  the  filtrate,  which  is  heated  and  while 
hot  a  solution  of  ammonium  thiosulphate  is  added,  and  then  one  of 
ammonium  acetate.  The  precipitate  is  allowed  to  settle,  redissolved 
in  hydrochloric  acid,  nnd  the  aluminium  again  precipitated.  The 
precipitate  is  washed  with  hot  water  to  remove  chlorides*,  and  ignited  in 
a  transparent  silica  crucible  until  constant  weight  is  reached,  to  remove 
excess  of  phosphoric  acid.     The  results  quoted  appear  to  be  good. 

W.  D.  H. 

Determination  of  Ferrous  Iron  in  Chromite  S.  Pina  i»b 
Rubies  {Arnd.    Fis.    (^uim.,     1912,     10,    78— 81).— The     mineral     is 
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dissolved  by  heating  with  concentrated  hydrochloric  acid  in  a  sealed 
tub"  filled  with  carbon  dioxide  at  210°,  and  the  ferrous  iron  estimated 
by  means  of  permanganate.  G.  D.  L. 

Estimation  of  Ferric  Iron  in  the  Presence  of  Certain 
Organic  Substances.  John  T.  Hkwitt  and  Gladys  Ruby  Mann 
{Analyst,  1912,  37,  179 — 182). — Ferric  iron  in  the  presence  of  organic 
substances  may  be  titrated  with  thiosulphate  solution,  ammonium 
thiocyanate  being  used  as  the  indicator;  a  small  quantity  of  copper 
sulphate  is  added  as  a  catalyst,  and  the  titration  is  continued  until 
the  red  colour  of  the  ferrio  thiocyanate  disappears.  The  end-point  of 
the  titration  is  not,  however,  sharply  defined,  and  it  is  better  to  add 
a  slight  excess  of  thiosulphate  and  to  titrate  this  with  iodine  solution, 
employing  starch  as  the  indicator.  Mineral  acid  is  added,  if  required, 
to  break  up  feebly  ionised  .salts  (for  example,  ferric  acetate),  but  an 
excess  must  be  avoided.  Resvilts  of  numerous  estimations  of  ferric 
iron  in  the  presence  of  different  organic  substances  are  given. 
Acetates  do  not  affect  the  titration  if  mineral  acid  is  added,  as  acetic 
acid  itself  has  but  slight  influence;  ammonium  sulphate  is  also 
withovit  effect,  unless  present  in  very  large  quantity.  The  titration 
cannot  be  made  in  the  presence  of  salicylates  and  salicylic  acid,  but  it 
is  unaffected  by  sugars,  and  not  greatly  bv  tartaric  acid  or  citric 
acid.  '  W.  P.  S. 

The  Reduction  of  Ferric  Iron  (1)  by  Sulphurous  Acid  and 
(2)  by  Zinc  Dust.  Alexander  C.  Cummtng  and  E.  W.  Hamilton 
Smith  (/'roc.  Roy.  Soc.  Edin.,  1912,  32,  12—16). — The  reduction  of 
ferric  solutions  by  sulphurous  acid  takes  places  rapidly  if  the  solution 
contains  very  little  free  acid,  but  not  at  all  if  alkaline  to  litmu<.  In 
practice,  rapid  reduction  is  ensured  by  adding  enough  ammonia  to 
precipitate  part  of  the  iron,  followed  by  treatment  with  sulphur 
dioxide. 

Reduction  by  zinc  is  little  influenced  by  the  amount  of  acid,  but  an 
excess  of  acid  slightly  retards  reduction.  Alloys  of  zinc  with 
aluminium,  silver,  and  cadmium  have  not  been  found  to  have  any 
advantage  over  pure  zinc.  Zinc  dust  is  found  to  succeed  well 
(compare  Carnegie,  Trans.,  1888,53,  408).  The  ferric  solution  should 
contain  as  little  free  acid  as  possible.  About  a  gram  of  zinc  dust  is 
added,  and,  after  boiling,  the  solution  is  poured  through  a  filter  on 
which  a  gram  of  zinc  dust  is  placed.  Reduction  is  complete,  but  it  is 
necessary  to  wash  with  hot  dilute  .sulphuric  acid  to  remove  the  last  of 
the  iron.  The  solution  must  be  nearly  neutralised  beforehand.  Zinc 
turnings  may  also  be  used,  packed  to  a  depth  of  four  inches  in  a 
calcium  chloride  tube,  through  which  the  boiling  ferric  solution  is 
poured.  The  tube  and  turnings  are  then  washed  with  hot,  very  dilute 
sulphuric  acid.  C.  H.  D. 

Sensitive  Reagent  for  Acetylene.  F,  La  villa  Llokens  (Anal. 
Fis.  Quim.,  1912,  10,  139 — 141) — A  cuprous  solution  is  prepared  by 
saturating  •  copper  sulphate  solution  with  sodium  chloride,  warming, 
and  adding  sodium  hydrogen  sulphite  until  the  solution  loses  all  green 
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colour.     A    few  diops  of  ammonia   increase  the  fiensitiveness  of  the 
reagent,  but  are  not  necessary  to  secure  the  precipitation  by  acetyleae. 

G.  D.  L. 

Microchemical  Investigation  of  Alcohols.  Jatme  Ferrer 
(Anal.  Fig.  Quim. ,\912,  10,  105— 1 13).— Potassium  ethyl  and  methyl 
xanthates  have  the  same  crystalline  form,  but  the  cadmium  ethyl  salt 
is  amorphous,  only  crystalli.sing  after  a  long  time,  whereas  the  cadmium 
methyl  salt,  precipitated  by  adding  a  solution  of  the  potas.sium  salt 
to  cadmium  iodide,  is  at  first  amorphous,  but  rapidly  becomes 
crystalline.  When  the  cadmium  methyl  salt  is  prepared  by  adding 
the  cadmium  iodide  to  the  potassium  methyl  zantliate.  the  precipitate 
at  first  re-dis.colves,  but  on  further  addition  of  cadmium  solution, 
separates  as  glistening,  prismatic  crystals.  Potassium  propyl  and 
wobutyl  xanthates  both  form  needle-shaped  crystals,  and  differ  from 
the  methyl  and  ethyl  compounds  in  that  their  crystals  group  in  rect- 
angular patterns.  The  tsoamyl  salt  forms  ill-detined,  rhomboidal 
crystals,  grouping  in  isolated  clusters.  * 

The  above  reaction  serves  to  indicate  methyl  alcohol  in  the  presence 
of  ethyl  alcohol  when  the  proportion  of  the  former  is  not  less  than 
10  to  15%.  The  presence  of  higher  alcohols  along  with  ethyl  alcohol 
is  shown  by  the  formation  of  prismatic  crystals  amongst  the  acicular 
forms  of  the  ethyl  cadmium  salt.  G.  D.  L. 

Detection  of  Methyl  Alcohol.  Ferdinand  Wirthle  (Zeitsch. 
Nahr.  Genusmm.,  1912,  23,  345 — 346). — It  is  Rugge.sted  that  conversion 
of  the  alcohols  into  their  corresponding  iodides  and  fractional 
distillation  of  the  latter  may  afford  a  means  of  detecting  the  presence 
of  methyl  alcohol  in  ethyl  alcohol.  Methyl  iodide  has  b.  p.  41 — 42°, 
and  ethyl  iodide  71  —  72°  ;  after  the  iodides  have  been  thus  separated, 
a  determination  of  the  saponification  number  will  indicate  the  presence 
of  methyl  alcohol,  this  number  being  394'3  for  methyl  iodide  and 
358-9  for  ethyl  iodide.  W.  P.  S. 

New  Method  for  the  Estimation  of  Glycerol  in  Wine. 
S  RoTiTENFiissER  {Zettsch.  Nahr.  Geiitissm.,  1912,23,  332— 337).— The 
wine  is  first  treated  with  sqdium  carbonate,  and  crystallised  stannous 
chloride  is  then  added  until  the  mixture  is  slightly  acid  in  reaction  ; 
the  precipitate,  which  consists  of  the  tin  salts  of  lactic  and  other 
organic  acids,  is  removed  by  filtration,  and  the  filtrate  is  treated  with 
ammoniacal  basic  lead  acetate  solution  in  order  to  precipitate  sugars 
(compare  Abstr.,  1910,  ii,  463).  Any  sucrose  present  is  also 
precipitated  if  a  ."somewhat  large  quantity  of  the  lead  solution  is  added, 
but  the  casein  solution  (loc.  cit.)  must  be  omitted  ;  should  the  wine 
contain  more  than  1%  of  sucrose,  a  preliminary  heating  after  the 
addition  of  an  acid  is  neces.sary.  To  the  filtrate  from  the  lead 
precipitate  are  added  a  small  quantity  of  .sodium  phosphate  and  the 
requisite  amount  of  potassium  carbonate,  and  the  solution  is  evaporated 
to  about  one-third  of  the  original  volume  of  the  wine.  When  cold, 
an  excess  of  potassium  permanganate  is  added,  the  excess  is  destroyed, 
after  the  lapse  of  thirty  minutes,  by  the  addition  of  hydrogen  peroxide, 
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and  the  oxalic  acid  formed  by  the  oxidation  of  the  glycerol  is 
precipitated  as  calcium  oxalate  in  the  presence  of  acetic  acid.  The 
oxalate  is  then  collected,  dissolved  in  sulphuric  acid,  and  titrated  with 
potassium  permanganate  solution.  .        W.  P.  S. 

Estimation  of  Dextrose  in  Urine  and  Blood.  E.  Frank 
{Zeitsch.  physiol.  CJiem.,  1912,  78,  165). — A  reply  to  the  criticisms  of 
Oppler  (this  vol.,  ii,  100  ;  compare  Moeckel  and  Frank,  Abstr.,  1910, 
ii,  554,  1116).  •  E.  F.  A. 

Methods  of  Estimating  Sugar  in  Blood.  E.  Herzfeld  {Zeitsch. 
physioL  Chem.,  1912,  77,  420 — 424). — The  various  methods  at  present 
in  use  are  referred  to.  Titration  methods  usually  give  a  higher  result 
than  the  polarimeter  ;  although  dextrose  is  the  principal  sugar  present, 
laevulose,  womaltose,  and  pentose  may  also  be  present,  as  well  as  certain 
complexes,  such  as  compounds  of  sugar  with  lipoids  and  proteins.  A  new 
method  is  proposed,  which  depends  on  the  fact  that  alkaline  solutions 
of  aldosfes,  ketoses,  and  dextrins  decolorise  methylene-blue  on  heating. 
The  blood  or  blood-serum  must  be  fresh  to  avoid  glycolysis  ;  it  is 
then  quantitatively  freed  from  protein  by  a  solution  of  metaphosphoric 
acid,  and  the  filtrate,  after  being  rendered  alkaline,  is  titrated  and 
heated  with  a  standard  methylene-blue  solution.  The  method  is  stated 
to  give  very  correct  results,  and  is  specially  useful  in  dealing  with 
dilute  sugar  solutions.  W.  D.  H. 

The  Quantity  of  Formic  Acid  in  Honey.  Heinrich  Fincke 
{Zeitsch.  Nahr.  Genussm.,  1912,  23,  255 — 267). — Formic  acid  is  not 
always  present  in  natural  honey ;  many  samples  examined  by  the 
author  were  free  from  this  acid,  whilst  some  contained  a  volatile, 
reducing  acid  (as  estimated  by  a  method  described  previously ;  Abstr., 
1911,  ii,  232),  possibly  formic  acid,  in  quantity  generally  not  exceed- 
ing 0*003%.  Some  of  the  samples  contained  up  to  0*02%  of  a  reducing 
acid  (calculated  as  formic  acid).  The  acid  was  present  partly  in  the 
free  state  and  partly  in  the  form  of  salts  ;  esters  of  formic  acid  could 
not  be  detected.  It  was  also  found  that  small  quantities  of  formic 
acid  are  formed  when  invert  sugar  solutions  are  submitted  to  steam 
distillation,  provided  that  the  sugar  has  be^n  inverted  by  means  of  an 
acid  ;  if  the  inversion  has  been  made  with  invertase,  the  resulting 
invert  sugar  does  not  yield  formic  acid  when  distilled.  W.  P.  S. 

The  Analysis  of  Vinegar.  John  H.  Paterson  {Proc.  Univ. 
Durham  Phil.  Soc,  1912,  4,  144 — 146). — A  sample  of  vinegar  is  boiled 
in  a  reflux  apparatus  with  animal  charcoal,  previously  freed  from 
carbonates,  and  filtered.  Twenty  grams  of  the  filtrate  are  diluted  to 
100c.c.,and  portionsof  25c.c.  are  titrated  withiV^/10-potassium  hydroxide 
and  phenolphthalein.  The  solution  thus  obtained  is  further  diluted  to 
100  c.c,  and  titrated  with  iV/10-sulphuric  acid  after  adding  six  drops  of 
methyl-orange.  In  another  vessel,  six  drops  of  methyl-orange  are 
added  to  100  c.c.  of  water  and  titrated  with  the  same  acid  until  the 
same  shade  is  produced.  The  quantity  of  acid  taken  is,  in  a  normal 
vinegar,  greater  than  the  quantity  of  aikili,  on  account  of  the  presence 
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of  Modiuiu  acetate  and  tartrate,  but  if  adulterated  with  mineral  acid 
these  are  replaced  by  free  acetic  atul  tartaric  acids.  The  method 
depends  on  the  fact  that  sodium  acetate  and  tartrate  are  alkaline  to 
methyl-orange.  C  H.  D. 

Tests  for  Salicylic  Acids.  Etiemnk  Barral  (BiUl.  Soc.  ehim , 
1912,  [iv],  11,  417— 420).— Four  tests  are  described,  which  in 
conjunction  with  Jorissen's  and  Denig6s'  ttstsare  believed  to  cover  all 
the  forma  in  which  salicylic  acid  is  likely  to  occur. 

Two  drops  of  a  5%  solution  of  a  salicylate  are  mixed  in  a  test-tube, 
with  2  c.c.  of  sulphuric  acid,  and  sodium  nitrite  solution  (10%)  added, 
drop  by  drop,  with  continuous  agitation.  The  liquid  becomes  m  succes- 
sion orange-yellow,  reddish-orange,  blood-red  witli  a  greenish  tinge, 
gooseberry-red.  On  adding  water,  it  becomes  orange  coloured.  This 
reaction  is  also  given  by  esters  of  salicylic  acid  if  these  do  not  contain 
a  radicle,  which  gives  an  independent  colour  reaction  with  the 
reagents.  It  is  not  given  by  sulphosalicylic  acid,  probably  because  the 
reaction  depends  on  the  introduction  of  a  nitroso-group  in  the  para- 
position.  Jorissen's  reaction  (sodium  nitrite  in  presence  of  acetic  acid 
and  cupric  sulphate)  is  given  by  sulphosalicylic  acid,  probably  because 
in  this  case  the  -NO  group  enters  in  position  five  or  six. 

Two  to  three  c.c.  of  a  1%  salicylic  acid  solution,  warmed  with  a  pea- 
sized  fragment  of  ammonium  persulphate,  become  yellow,  then  brown, 
and  finally  give  a  brownish-black  precipitate.  On  long  boiling  the 
liquid  becomes  colourless. 

Three  or  four  drops  of  a  dilute  salicylic  acid  solution  dissolved  in  one 
to  two  c.c.  of  sulphuric  acid  give  with  two  or  three  drops  of  Mandolin's 
reagent  a  stable  indigo-blue  colour.  This  is  also  afforded  by  salicylic 
esters. 

Salicylic  acid  gives  with  Schlagdenhaufen's  reagent  in  the  cold,  a 
yellow  coloration,  which  deepens  to  orange  and  orange-brown  on  warm- 
ing, with  the  formation  of  a  red  precipitate  of  selenium  and  the 
evolution  of  hydrogen  selenide.  This  test  is  given  by  sulphosalicylic 
acid,  a.«pirin,  and  methyl  salicylate.  T.  A.  H. 

Reactions  of  Sulphosalicylic  Acid.  Etienne  Barral  {Bull. 
Soc.  cliim.,  1912,  [iv],  11,  447 — 450). — With  a  view  to  ascertaining 
how  sulphosalicylic  acid  is  eliminated  from  the  organism,  the  author 
has  investigated  the  colour  reactions  of  sulphosalicylic  acid,  especially 
those  which  serve  to  distinguish  it  from  salicylic  acid  (compare 
preceding  abstract). 

With  dilute  ferric  chloride  solution,  sulphosalicylic  acid  gives  a 
Bordeaux-red  tint,  not  destroyed  by  adding  dilute  hydrochloric  acid 
(2%),  and  insoluble  in  ether,  chloroform,  or  benzene.  When  both  acids 
ai-e  present  and  the  reagent  is  added  drop  by  drop,  the  red  tint  is 
distinctly  visible  before  the  violet-red  due  to  salicylic  acid  appears. 
Bi'omine  water  gives  no  precipitate  with  sulphosalicylic  acid. 
Mandelin's  reagent  gives  an  indigo-blue  tint  with  the  sulpho-acid,  and 
an  olive-green  with  blue  streaks  with  salicylic  acid.  Formaldehyde  in 
sulphuric  acid  gives  the  same  coloration  with  both  acid.s.  Denig^s' 
methylglyoxal  test  for  salicylic  acid  gives  no  colour  with  tlie  sulpho- 
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acid.  Millon's  reagent  gives  a  red  tint  with  the  sulpho-acid  and 
orange-red  with  salicylic  acid.  The  above  are  the  most  distinctive  of 
the  tests  described.  T.  A .  H. 

Souring  of  Milk.  H.  Dkoop  Richmond  and  Horace  C.  Huish 
{Analyst,  1912,  37,  168 — 171). — In  estimating  the  acidity  of  milk  the 
authors  recommend  that  11  c.c.  of  the  milk  should  be  placed  in  each 
of  two  similar  beakers,  and  to  one,  which  serves  as  the  standard  tint, 
one  drop  of  a  0*01%  alcoholic  rosaniline  solution  is  added  ;  to  the 
other  beaker  1  c.c.  of  phenolphthalein  solution  is  added,  and  the 
contents  then  titrated  with  iVyil -strontium  hydroxide  solution  until 
its  tint  is  equal  to  that  of  the  standard.  The  theoretical  considera- 
tions relating  to  the  souring  of  milk  are  also  discussed  from  a 
mathematical  point  of  view,  and  are  supplemented  by  experimental 
work.  As  the  result  of  these  experiments  the  authors  conclude  that  : 
(1)  On  growing  in  milk  the  organisms  developing  acidity  become 
more  active ;  (2)  the  organisms  are  letarded  by  the  acidity  they 
develop,  and  in  the  majority  of  cases  this  retardation  is  balanced  by 
the  acceleration  due  to  their  growing  in  milk  ;  (3)  at  an  acidity  of  45° 
the  retardation  becomes  very  great ;  this  point  depends  on  the  nature 
of  the  salts  present  in  milk,  as  in  whey  it  is  about  30°,  and  in  lactose 
solution  about  20°.  It  follows  that  the  organisms  which  normally 
cause  the  souring  of  milk  are  not  those  the  normal  habitat  of  which  is 
milk,  and  it  is  not  improbable  that  they  are  of  intestinal  origin. 

W.  P.  S. 

The  Schardinger  Reaction  of  Cow's  Milk.  Paul  H.  R6mer 
(Biochein.  Zeitsch ,  1912,  40,  5 — 14). — The  author  confirms  some 
previous  experiments,  from  which  the  conclusion  was  drawn  that  the 
first  milk  drawn  from  the  udder  does  not  decolorise  Schardinger's 
reagent,  whereas,  as  a  rule,  the  milk  obtained  at  the  end  of  the 
milking  does.  Purchased  milk  frequently  fails  to  give  the  reaction. 
Furthermore,  boiled  milk,  to  which  a  small  quantity  of  alkali  or 
ferrous  sulphate  solution  has  been  added,  gives  a  positive  reaction. 
For  these  reasons,  the  author  draws  the  conclusion  that  Schardinger's 
test  is  of  no  value  for  ascertaining  whether  a  given  milk  sample  has 
been  heated  or  not.  S.  B.  S. 

The  Behaviour  of  Milk  to  Ammonium  Sulphate,  and  a  New 
Method  for  the  Estimation  of  Lactose.  Ernst  Salkowski 
{Zeitsch.  physiol.  Chem.,  1  912,  78,  89 — 95). — Half  saturation  of  milk 
with  ammonium  sulphate  leaves  in  the  filtrate  a  small  and  variable 
amount  of  protein,  which  would  interfere  with  the  estimation  of 
lactose  polarimetrically  in  the  filtrate ;  but  if  complete  saturation  is 
employed,  there  is  no  such  difficulty.  W.  D.  H. 

Estimation  of  Morphine  by  Extraction  with  Phenylethyl 
Alcohol.  A.  D.  Thouburn  (/.  Ind.  Eng.  CJtenu,  1911,  3,  754—756). 
— An  aqueous  solution  of  the  morphine  is  rendered  alkaline,  and 
repeatedly  extracted  with  a  mixture  of  phenylethyl  alcohol  (3  parts) 
and  benzene  ( 1  part) ;  the  extract  is  carefully  evaporated  to  a  convenient 
volume  on  a  steam-bath,  transferred  to  a  separating  funnel,  and 
vigorously  shaken   with   10   c.c.   of  ^/10-sulphuric  acid  ;  the  liquids 
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Kfparaled,  the  alcoholic  portion  thoroughly  wanhed,  and  the  excess  of 
hulphuricacid  titrated  with^V/10- potassium  hydroxide  with  hematoxylin 
ii8  indicator.  The  experiment  requires  about  four  hours  for  completion, 
and  is  designed  for  samples  representing  less  than  0*175  gram  of 
anhydrous  alkaloid,  F.  M.  G.  M. 

A  Biological  Method  for  the  Detection  of  Morphine.  Otto 
H-KRHLHAUti  [Biochein.  Zeitsch.,  1912,  39,  216 — 231). — The  subcutaneous 
injection  of  morphine  into  mice  produces,  amongst  other  symptoms, 
paresis  of  the  bind  limbs  and  a  peculiar  characteristic  catatonic  condi- 
tion of  the  tail,  which  forms  an  S-shaped  curve  over  the  back.  Some 
conception  as  to  the  dose  injected  can  be  formed  by  observing  the 
time  of  onset  and  duration  of  this  condition.  Tue  reaction  was  tested 
with  other  alkaloids,  and  also  with  alcoholic  extracts  (containing 
tartaric  acid)  of  organs  of  animals  to  which  morphine  had  been 
administered.  As  a  general  result,  the  author  draws  the  conclusion 
that  the  reaction  can  be  used  for  forensic  purposes,  only  as  a  prelim- 
inary reaction,  which  can  be  carried  out  with  materials  obtained  in 
the  preliminary  stages  of  the  Stas-Dragendorff  process.  S.  B.  S. 

Refractive  Indices  of  Solutions  of  Certain  Proteins.  VI. 
The  Proteins  of  Ox-serum  ;  a  New  Optical  Method  of  Deter- 
mining the  Concentrations  of  the  Various  Proteins  Contained 
in  Blood  sera.  T.  Bkailsfokd  Kobertson  {J.  Biol.  Cfitun.,  1912,  11, 
179 — 200^. — The  value  of  a  (change  in  refractive  index  of  a  solvent 
caubcd  by  solution  of  1  gram  of  protein)  for  the  mixed  proteins  of 
ox-serum  is  the  same  whether  they  are  dissolved  in  the  native  serum 
or  precipitated  by  alcohol  and  redissolved  in  centinormal  potassium 
hydroxide.  It  is  also  independent  of  dilution  and  acidiBcation  of  the 
serum.  Its  value  was  0*00195  ±  000002.  Reiss'  estimittes  are  too 
high.  The  value  of  a  fur  the  mixed  proteins  is  the  sum  of  the  refrac- 
tivities  of  the  separate  proteins.  For  refractometric  purposes,  the 
other  constituents  of  the  serum  may  be  regarded  as  i//6-sodium 
chloride  solution.  The  method  may  be  employed  for  estimating 
the  proteins,  and  the  following  values  %  are  given  for  oxserum : 
in&oluble  globulins  0*76  ;  soluble  globulins  2*34  ;  albumins  5*4. 
Ox-8eruin  does  not  contain  the  crystaiiisable  albumin  found  in  horse- 
serum.  W.  D.  H. 

Oxydases.  V.  Behaviour  of  Proteins  and  their  Derivatives 
with  the  ju-Cresol-tyrosinase  Reagent.  Kobekt  Chodat  {Arch.  set. 
pinjs.  nut.,  1912,  [ivj,  33,  225—248.  Compare  this  vol.,  li,  399).— 
The  abnormal  behaviour  of  (^-alanine  in  giving  a  red  instead  of  a  blue 
final  coidiation  with  ;>-cresol-tyrosinase  was  attributed  to  its  belong- 
ing to  the  (Z-series.  It  is  now  found  that  both  d-  and  /-alanine  give 
a  red  colour,  whilst  d-  and  /-leucine  both  show  a  blue  colour,  d- Valine 
ouly  furnishes  a  blue  colour  with  the  reagent  with  great  slowness. 
Glutauiine  gives  an  intense  blue  coloration,  arginine  behaves  similarly, 
whereas  tryptophan  acts  in  virtue  of  the  alanine  chain,  giving  only  a 
rose- red  coloration.  With  a-proline  a  characteristic  magenta  reddish- 
violet  is  obtained,  which  did  not  become  blue.  Anthranilic  acid  gives 
no  reaction. 
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Similar  and  characteristic  shades  of  red  becoming  blue  and  violet 
are  given  by  the  di-  and  tri-peptides.  The  reagent  has  also  been 
applied  to  peptones  and  proteins  with  which  a  red  coloration  only  is 
produced ;  after  their  hydrolysis  by  means  of  ferments,  the  blue 
shades  are  produced  in  a  characteristic  manner. 

In  general,  the  proteins  and  their  products  of  decomposition  produce 
with  j»-cresol-tyrosinase  a  series  of  soluble  pigments,  varying  from  red 
to  blue,  yellow  to  green,  or  blue  to  violet. 

Indole  gives  a  very  characteristic  blue  coloration  with  the  reagent, 
and  ultimately  slender,  deep  blue  needles  crystallise.  Methylindole 
gives  no  coloration  under  similar  conditions.  The  synthetic  pigment 
has  very  marked  colouring  powers.  It  is  considered  that  pigments 
are  formed  naturally  by  the  interaction  of  an  oxydase,  a  phenol,  and 
protein  degradation  products.  E.  F.  A. 

Betimation  of  Tannin  in  Solutions  and  Especially  in  Wines. 
Philippe  Malvezin  {Bull.  Soc.  chim.,  1912,  [iv],  11,  300— 302).— In 
Using  the  process  already  described  (Abstr.,  1911,  ii,  779),  it  is 
advantageous  to  dissolve  the  zinc-tannin  precipitate  by  pouring 
the  diluted  sulphuric  acid  over  the  precipitate  on  the  filter.  The 
permanganate  solution  should  be  added  five  drops  at  a  time  until 
the  pink  coloration  persists  for  three  minutes.  One  c.c.  of  iV/10- 
permanganate  solution  is  equal  to  0"120  gram  of  gallotannin  under 
these  conditions.     The  results  are  accurate  to  within  1%.     T.  A.  H. 

The  Analysis  of  Haemoglobin.  L.  Lutz  (Chem.  Zentr,,  1912,  i, 
289  ;  from  BuU.  set.  pharmacoL,  18,  132 — 138). — All  liquid  haemoglobin 
preparations  with  a  violet  sheen,  and  all  crystalline  preparations  which 
show  an  alkaline  reaction  after  precipitation  with  neutral  alcohol  con- 
taining ether,  must  be  rejected.  The  analysis  consists  in  the  following 
operations.  Estimation  of  water,  ash,  globulin,  albumin,  and  proteoses, 
iron  and  hsematin ;  tests  for  peptones,  nucleoalbumins,  soluble  salts, 
dried  blood,  and  methsemoglobin ;  spectroscopic  examination,  and 
investigation  of  the  action  of  heat  on  the  solution.  Neutral  haemo- 
globin solutions  become  turbid  on  heating,  without  agglutinating,  and 
become  clear  again  on  addition  of  a  drop  of  hydrochloric  or  acetic  acid. 

S.  B.  S. 

Estimation  of  Small  Quantities  of  Bilirubin.  E.  Herzfeld 
{Zeitsch.physiol.  Chem., 1912, 11,  280 — 284). — If  an  alcoholic  solution  of 
bilirubin  is  warmed  with  a  few  drops  of  jo-dimethylaminobenzaldehyde 
solution,  a  green  solution  is  obtained  which  lends  itself  to  spectrophoto- 
metric  observations.  The  reaction  is  not  given  by  urobilin  and  certain 
lipochromes.  By  this  method  small  quantities  of  bilirubin  can 
be  detected  in  the  blood.  Spectrophotometric  estimation  yields 
concordant  results.  W.  D.  H. 

The  Acetonitrile  Test  for  Thyroid  Substance  in  the 
Blood.  Hekbert  O.  Lussky  {Amer.  J.  Physiol. ,  1912,  30,  63 — 73). — 
Thyroidectomised  mice  show  the  same  resistance  to  acetonitrile  as  do 
normal  mice ;  there  are  therefore  other  substances  in  the  blood  of  such 
animals  which  cause  an  increased  resistance,  and  the  Hunt  test  is  not 
specific  for  thyroid.  W.  D.  H.  & 
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The  '  Constant  of  Refraction."  II.  and  HI,  Frederick  Schwehs 
{Bull.  Accul.  roy.  Bdg.,  1912,  252—282,  283—291.  Compare  this  vol., 
ii,  309). — II.  A  number  of  "  abnormal  "  cases  have  been  examined,  and 
the  results  obtained  are  set  out.  In  determining  the  value  of  A 
(loc.  cit.),  abnormal  results  are  obtained  with  a  number  of  non-aqueous 
as  well  as  some  aqueous  binary  mixtures.  In  some  cases  there  is 
observed  to  be  an  increase  in  density  and  a  diminution  in  the 
refractive  index  (or  vice  versa)  for  the  same  mixture,  the  value  of  A 
being  found  to  vary  regularly  with  the  concentration  of  one  member 
of  the  mixture.  In  other  cases,  although  the  density  and  refractive 
index  vary  in  the  same  direction,  the  value  of  A  is  still  found  to  vary 
very  notably  in  a  definite  manner.  In  some  cases  one  of  the  physical 
constants  varies  greatly  and  the  other  negligibly,  but  always  in  the 
same  direction. 

These  irregularities  are  often  found  when  one  of  the  members 
composing  the  mixture  contains  one  or  more  halogen  atoms.  A 
particular  study  has  been  made  of  such  mixtures,  using  liquids  con- 
taining one,  two,  three,  or  four  halogen  atoms  in  their  molecule. 
The  value  of  A  is  found  to  increase  with  increase  in  concentration  of 
the  halogen-containing  member  of  the  mixture. 

III.  A  theoretical  paper  in  which  the  author  considers  the  results 
arrived  at  in  the  two  previous  communications.  He  puts  forward  the 
explanation  that  the  reciprocal  action  of  two  liquids,  intermixed, 
consists  in  a  variation  of  their  attractive  forces,  thus  modifying  the 
space  occupied  by  the  molecule  as  well  as  by  the  co- volume,  without 
affecting  the  internal  structure  of  the  molecule.  W.  G. 

The  Mass  of  the  Particles  Which  Emit  the  Two  Spectra  of 
Hydrogen.  Charles  Fabry  and  Kenri  Bviasoa  (Compt.  rend.,  1912, 
154,  1500—1502). — The  rays  of  hydrogen  of  both  the  first  and 
second  spectra  are  emitted  by  particles  having  the  mass  of  an  atom 
of  hydrogen.  W.  G. 

The  Zeeman  Phenomenon  in  the  Spectra  of  Hydrogen  €uid 
Nitrogen.  F.  Croze  {Coinpt.  rend.,  1912,  154,  1410— Uli).— The 
Zeeman  effect  has  been  measured  for  the  three  primary  lines  (H,,  H^, 
HJ  in  the  hydrogen  spectrum,  and  for  a  group  of  lines  (from 
4601  54  to  4803'63)  in  the  blue  portion  of  the  nitrogen  spectrum. 
For  hydrogen,  AX/HX»  =  0-95  x  10-*,  and  for  nitrogen,  141  x  10-*. 

W.  G. 

The  Band  Spectrum  of  Sulphur.  Josef  M.  Edbr  and  Eddard 
Valenta  {Zeitsch.  toiss.  Phoiochem.,  1912,  11,  168). — In  reference  to 
Johansen's  paper  on  the  flame  spectrum  of  sulphur  (this  vol.,  ii,  402), 
the  authors  point  out  that  they  have  previously  measured  the  wave- 
lengths of  the  chai'acteristic  bands  between  \=-3940  and  \a=4700. 

H.  M.D. 

VOL.  cii.  ii.  41 
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3a.nd  Spectrum  of  Strontium  Fluoride  in  the  Electric  Arc. 
Paul  Leopold  {Zeitsch.  wise.  Fhotochem.,  1912,  11,  105 — 118  and 
137 — 149). — Wave-length  measurements  of  the  bands  in  the  arc 
spectrum  of  strontium  fluoride  are  recorded  and  compared  with  those 
of  previous  observers.  In  the  case  of  certain  groups  of  bands  the 
wave-length  data  are  in  good  agreement  with  Fabry's  interpolation 
formula.  This  partial  agreement  is,  however,  not  suflScient  to  decide 
the  question  as  to  whether  the  distribution  of  the  bands  is  in 
accordance  with  the  requirements  of  Deslandres's  law.         H.  M.  D. 

Spectrum  of  Arc  Light  Aureols.  Heinrich  Hertenstein 
(Zeitsch.  wiss.  Photochem.,  1912,  11,  119 — 132). — The  author  has 
investigated  the  arc  flame  spectra  of  the  halogen  salts  of  various 
metals.  In  the  case  of  copper,  lead,  tin,  iron,  and  aluminium,  banded 
spectra  are  obtained,  whereas  cadmium  and  zinc  emit  only  the  arc 
lines.  The  arrangement  and  structure  of  the  bands  in  the  spectra  of 
cupric  chloride,  bromide,  and  fluoride  show  clearly  the  influence  of  the 
halogen,  and  these  spectra  are,  therefoie,  due  in  part  to  the  halogen 
compounds.  On  the  other  hand,  the  chlorides,  bromides,  and  iodides 
of  lead  and  tin,  silver  chloride ,  and  potassium  dichromate  give  rise  to 
spectra  which  are  identical  with  the  arc  flame  spectra  of  the  metals. 
The  arc  flame  bands  are  coincident  with  the  bands  in  the  corresponding 
oxygen  coal-gas  flame  spectra. 

In  addition  to  the  bands,  the  arc  flame  spectra  show  the  more  intense 
arc  spectrum  lines.  The  effect  of  a  carbon  dioxide  atmosphere  is  to 
diminish  the  intensity  of  the  arc  flame  spectrum  according  to  experi- 
ments with  copper  and  tin,  whilst  a  supply  of  oxygen  increases  the 
intensity  of  the  copper  and  lead  spectra  and  diminishes  that  of  the  tin 
spectrum. 

'J"he  arc  flame  spectra  do  not  extend  so  far  into  the  ultra-violet 
region  as  those  of  the  arc,  and  this  is  attributed  to  the  lower 
temperature  of  the  aureol.  H.  M.  D. 

Excitation  of  the  Principal  Spectra  of  Aromatic  Compounds 
by  Ultra-violet  Light.  Eugen  Goldstein  (Ber.  Deut.  physikal.  Ges., 
1912,  14,  493—505.*  Compare  Abstr.,  1911,  ii,  560;  this  vol.,  ii, 
216). — The  supposition  that  the  emission  of  the  principal  spectrum  by 
aromatic  compounds  when  acted  on  by  cathode  rays  is  due  to  the 
ultra-violet  light  emitted  when  the  cathode  particles  impinge  on  the 
substance,  has  been  confirmed  by  a  series  of  experiments  in  which  it 
is  shown  that,  under  favourable  conditions,  the  principal  spectrum  is 
by  the  action  of  light  rays  alone. 

In  the  case  of  cuminic  acid  and  formo-y8-naphthalide,  the  principal 
spectrum  appears  if  the  substances  are  subjected  at  the  temperature  of 
liquid  air  to  the  light  rays  transmitted  by  Zeiss's  UV  filter.  If 
shorter- waved  rays  are  employed,  such  as  those  transmitted  by  Uviol 
glass  (\  ■=  260/a),  the  effect  is  also  observable  with  a  number  of  other 
substances.  In  many  cases  it  has  been  found  that  a  preliminary 
exposure  to  the  action  of  cathode  rays,  followed  by  treatment  with 
short-waved  light  rays,  leads  to  a  considerable  increase  in  the  number  of 
bands  obfcervable  in  the  principal  spectrum  excited  by  the  cathode  rays. 

*  and  Physikal.  Zeitsch.,  1912,  13,  577—583. 
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Although  for  some  sub.'ttances  the  spectrum  excited  by  the  cathode 
mys  and  by  short-wiived  lij;ht  rays  appear  to  be  identical,  this  is  not 
alwaja  the  case.  Distinct  differences  in  the  wave-lengths  of  the 
maxima  of  certain  bands  have  \)een  found,  for  instance,  in  the  case  of 
/3-naptithol  and  diphenyleue  oxide. 

Substances  which  do  not  readily  give  rise  to  the  principal  spectrum 
when  subjected  to  the  cathode  ray  and  subsequent  light  treatment  in 
the  solid  condition  have  been  found  to  respond  when  dissolved  in 
certain  solvents,  if  the  solutioua  are  then  cooled  to  a  low  temperature 
so  as  to  produce  solid  solutions  of  the  aromatic  substances.  In  the 
case  of  benzene  derivatives,  tliese  solution  spectra  are  identical  with 
the  ordinary  principal  spectra  of  the  solid  compounds,  but  a  difference 
is  found  when  the  aromatic  compounds  in  question  coutain  two  or  more 
benzene  rings.  When  the  solid  solutions  of  these  are  subjected  to  the 
action  of  the  short-waved  rays,  the  initial  solution  spectra  are 
gradually  replaced  by  the  corresponding  principal  spectra.  In  some 
cases,  however,  the  transition  from  the  solution  spectrum  appears  to  be 
incomplete,  and  the  final  emission  differs  from  that  of  the  solid  com- 
pound ;  it  varies  also  to  some  extent  according  to  the  solvent  in  which 
the  aromatic  compound  is  dissolved. 

Other  experiments  show  that  the  principal  sf>ectra  are  more  easily 
developed  when  the  substaucts  are  contained  in  evacuated  tubes.  This 
effect  may,  however,  be  due  to  the  resulting  difference  in  thermal 
conductivity  of  the  contents  of  the  tube,  and  therefore  to  a  difference 
in  the  temperature  of  the  substance  exposed  to  the  light  treatment 
under  the  two  conditions.  H.  M.  D. 

Fluorescence  of  the  Platinum  Double  Salts.  Johannes 
Beukl  {Zeitsch.  wiss.  Photochem.,  1912,  11,  150 — 167). — The  fluores- 
cence spectra  of  the  alkali  and  alkaline  earth  metal  platinocyanides 
have  been  examined,  the  ultra-violet  rays  obtained  by  means  of  a 
Uviol  glass  filter  in  combination  with  an  arc  lamp  being  employed  as  a 
means  of  exciting  the  fluorescence.  From  the  close  agreement  of  the 
wave-length  measurements  of  the  heads  of  the  bands  for  the  different 
salts,  it  appears  to  be  established  that  the  fluorescence  is  not  characteristic 
of  the  salt  molecules,  but  is  determined  by  a  common  constituent  group. 
The  several  bands  which  form  the  spectrum,  are,  therefore,  due  in  all 
probability  to  the  platinocyanide  group  of  atoms.  The  substitu- 
tion of  one  alkali  or  alkaline  earth  metal  atom  by  another  merely 
changes  the  relative  intensities  of  the  bands.  Observations  with  the 
anhydrous  and  hydrated  salts  show  that  the  influence  of  the  water  of 
cry^tallisation  is  of  the  same  kind. 

Fluorescence  spectra  exhibiting  the  same  bands  are  also  obtained 
when  the  platinocyanides  are  acted  on  by  cathode  rays,  but  the 
emission  excited  in  this  way  is  not  sufficiently  prolonged  for  photo- 
graphic records  of  the  spectra  to  be  obtained.  The  decrease  in  the 
emissive  power  is  accompanied  by  a  colour  change  in  the  salts. 

H.  M.  D. 

Photochemical  Studies.  VI.  Spectral  Distribution  of  the 
Light  Senaitivenees  of  Bromine.  Joh.  Plotnikoff  {Zeittch, 
physiktU.  C/ievi.,  1912,  79,  641—656.     Compare  this  vol.,  ii,  218).— The 
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effect  of  monochromatic  light  of  different  colours  and  of  polychromatic 
light  on  the  reactions  between  bromine  and  cinnamic  acid  and  bromine 
and  benzene  has  been  investigated.  It  is  shown  that  bromine,  like 
iodine,  is  most  sensitive  to  the  blue  region  of  the  spectrum,  and  that 
it  shows  two  bands  of  photochemical  absorption,  which  partly  overlap, 
and  a  long  band  of  thermal  absorption.  The  photochemical  tempera- 
ture-coefficients and  the  wave  length  corresponding  with  the  maximum 
light  sensitiveness  of  a  substance  are  regarded  as  characteristic 
photochemical  magnitudes.  G.  S. 

The  Role  of  Wave-Length  in  Photochemical  Reactions, 
Analogy  between  the  Photochemistry  Making  Use  of  High 
Frequencies  and  the  Chemistry  of  High  Temperatures. 
Daniel  Brethelot  and  Henry  Gaudechon  {Compt.  rend.,  1912, 
154,  1597 — 1600). — A  consideration  of  the  results  previously  obtained 
(con. pare  Abstr.^  1910,  i,  349,  543;  ii,  564,  606,  813,  814;  1911, 
ii,  86,  170,  240,  242,  835,  etc.)  shows  that  photochemical  reactions  can 
be  divided  into  two  classes,  as  is  also  the  case  with  thermochemical 
reactions,  namely,  [a)  exothermic  and  irreversible  (sometimes  called 
catalytic),  (b)  endothermic  and  reversible.  In  both  cases  the  efficacy  of 
the  radiations  used  increases  with  their  frequency,  which  consequently 
plays  the  part  of  potential  or  of  photochemical  temperature.  Endo- 
thermic changes  which  are  produced  thermally  only  by  very  high 
temperatures  are  produced  photochemically  only  by  the  extreme 
ultra-violet  rays  (O'lo— 0-20/a).  T.  S.  P. 

Acceleration  of  the  Bleaching  of  Dyes.  Gottfried  KtJMMELL 
{Zeitsch.  wiss.  Photochem.,  1912,  11,  133 — 136). — The  accelerating 
influence  of  various  comparable  substances  on  the  bleaching  of  cyanine, 
methylene  blue,  and  erythrosin  has  been  measured.  Data  are  recorded 
which  show  the  magnitude  of  the  effect  in  the  two  series  :  (a)  thiosin- 
amine,  phenylallyl  thiocarbamide,  allyl  sulphide,  and  allylamine ; 
(6)  nitrobenzene,  o-nitrotoluene,  and  o-nitrophenol.  In  general,  the 
accelerating  influence  diminishes  as  the  complexity  of  the  molecule 
of  the  accelerator  increases,  provided  that  similar  substances  only  are 
compared. 

The  actual  bleaching  is  preceded  by  a  darkening  of  the  colour  of  the 
dye,  and  it  has  been  found  that  the  dyes  which  have  been  transformed 
in  this  way  can  then  be  bleached  by  treatment  with  a  dilute  (0'02^ 
solution  of  potassium  permanganate.  The  changes  involved  in  this 
bleaching  process  are  considered  to  be  closely  similar  to  those  involved 
in  the  development  of  the  photographic  plate.  If  the  collodion  films 
of  the  dyes  are  washed  with  an  alcoholic  solution  of  safrole,  the 
accelerating  action  of  the  unsaturated  compounds  is  inhibited. 

H.  M.  D. 

Measurements  of  Radioactivity  by  means  of  a-Rays.  W.  R. 
Barss  {Amer.  J.  Scl,  1912,  [iv],  33,  546— 550).— The  relationship 
between  the  potential  gradient  required  to  produce  the  saturation 
current  and  the  direction  of  propagation  of  the  a- particles  with 
reference  to  the  lines  of  electric  loice  is  discussed.  In  connexion  with 
this,  experiments  have  been  made  which  show  that  when  the  particles 
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are  moving  in  all  directions  with  respect  to  the  electric  field  (emission 
from  radium  emanation),  the  ratio  of  the  currents,  obtained  from  two 
sources  of  different  intensities,  is  constant  for  different  potential 
gradients,  provided  that  the  source  of  the  a  particles  is  not  too 
intense.  H.  M.  D. 


The  Relation  between  the  Ranges  of  a-Particles  and  the 
Periods  of  Transformation  of  Radioactive  Substances.  Habold 
A.  Wilson  {Phil.  Mag.,  1912,  [vi],  23,  981— 983).— An  attempt  is 
made  to  find  an  analogy  between  the  law  representing  the  variation  of 
the  velocity  of  emission  of  thermions  with  temperature  and  that 
representing  the  variation  of  the  velocity  of  a-particles  with  the  period 
of  the  change  in  which  they  are  expelled.  It  is  supposed  that  the 
kinetic  energy  of  the  a-particles  expelled  is  a  measure  of  the  "  atomic 
temperature,"  and  that  this  can  be  substituted  for  the  absolute  tem- 
perature in  the  thermionic  equation.  On  this  view  curves  are  drawn, 
analogous  to  those  of  Geiger  and  Nuttall  connecting  the  logarithms  of 
range  or  velocity  of  a-particles  and  the  logarithms  of  the  periods  of  the 
changes  in  which  they  are  expelled,  which  exhibit  agreement  with  the 
theory.  It  is  calculated  that  the  work  required  to  separate  1  gram 
molecule  of  a-particles  is  TG  x  10'^  calories,  as  compared  with  about  10*^ 
calories  for  the  separation  of  a  gram-molecule  of  electrons  from 
platinum.  F.  S. 

Change  in  the  Velocity  of  /3-Rays  in  their  Passage  Through 
Matter.  Otto  von  Baeyer  {Physikal.  Zeitsch.,  1912,  13,  485—489). 
— The  change  in  the  velocity  of  the  )3-rays  of  thorium-yl  in  passing 
through  different  metals  has  been  investigated.  The  results  obtained 
show  that  the  diminution  in  the  velocity  of  the  rays  becomes  smaller  as 
the  speed  of  the  rays  increases.  If  the  velocity  is  plotted  as  a 
function  of  the  thickness  of  the  layer  of  aluminium  traversed,  a 
straight  line  is  obtained,  but  the  inclination  of  the  line  varies  with 
the  initial  speed  of  the  rays.  From  experiments  with  tin,  copper,  and 
platinum,  it  has  been  found  that  the  change  in  velocity  for  the  same 
thickness  of  the  different  metals  increases  with  inci-eaae  in  the  density 
of  the  metal.  The  observed  diminution  is  somewhat  smaller,  however, 
than  that  which  would  be  expected  from  the  change  in  speed  observed 
when  the  rays  are  allowed  to  pass  through  aluminium.         H.  M.  D. 

The  Retardation  Undergone  by  /S-Rays  on  Traversing 
Matter.  Jean  Danysz  {Compt.  reiid.,  1912,  154,  1502—1504).— 
By  means  of  a  radiographic  method  (compare  Abstr.,  1911,  ii,  840), 
the  author  has  studied  the  retardation  of  ^-rays  on  traversing  different 
substances.  The  screens  employed  were  metallic,  and  weighed 
0*01  grams  per  sq.  cm.  The  results  show  that  a  .screen  of  given 
thickness  causes  a  retardation  proportional  to  the  density  of  the 
metal  of  which  it  is  made.  The  results  obtained  are  in  accord  with 
those  recently  obtained  by  Whiddington  for  cathode  rays  (Proc.  Roy. 
Soc,  1912,  J,  86.  360).  W.  G. 
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Mobility  of  Ions  in  G-ases  and  Mixtures  of  Gases.  Karl 
Phzibram  (Physikal.  Zeitsch.,  1912,  13,  545 — 547). — Relatively  simple 
formulse  are  deduced  for  the  coefficient  of  diffusion  and  the  mobility 
of  the  ions  in  simple  gases?  and  gas  mixtures.  As  in  the  case  of  other 
formulae,  the  calculated  values  of  the  diffusion  coefficient  aijd  the 
mobility  are  considerably  greater  than  the  observed  values,  and  it 
seems  necessary  to  assume  that  the  radii  of  the  ions  are  greater  than 
those  corresponding  with  simple  gas  molecules. 

The  formula  for  the  ionic  mobility  in  gas  mixtures  is  applied  in  the 
calculation  of  values  for  the  positive  and  negative  ions  in  mixtures  of 
carbon  dioxide  and  hydrogen,  carbon  dioxide  and  air,  and  hydrogan 
and  methyl  iodide,  and  the  results  compared  with  the  experimental 
data.  H.  M.  D. 

[Radiant  Emission  from  the  Spark.]  Walter  Steubing 
{Physikal.  Zeitsch.,  1912,  13,  520— 522).— Polemical  against  Wood 
(compare  this  vol.,  ii,  114).  H.  M.  D. 

Photo-electric  Observations  on  Aluminium  and  Magnesium 
Egbert  Pohl  and  P.  Pringshrim  {Ber.  Deut.  physikal.  Ges.,  1912,  14, 
546 — 554). — When  aluminium  or  magnesium  surfaces,  prepared  by 
distillation  and  condensation  of  the  metals  in  a  vacuum  on  cooled 
sheets  of  platinum,  are  exposed  to  the  action  of  light  rays  in  an  ex- 
hausted tube,  the  metals  are  found  to  exhibit  photo-electric  activity.  In 
the  case  of  the  freshly  prepared  surfaces,  the  emission  of  electrons  is  first 
observed  for  light  of  wave-length  between  A.  =  365  and  A  =  405  ju,/*, 
and  the  emission  increases  continuously  as  the  wave-length  diminishes 
beyond  this  limiting  value.  As  time  progresses,  however,  the  photo- 
electric sensitiveness  increases,  particularly  in  the  region  of  the  longer 
waved  rays,  and  at  the  same  time  the  limiting  wave-length  of  the  photo- 
electrically  active  rays  moves  gradually  towards  the  red  end  of  the 
spectrum.  In  the  condition  of  maximum  sensitiveness  the  photo- 
electric effect  can  be  detected  in  the  case  of  aluminium  up  to 
X  =  700  fifi,  and  for  magnesium  up  to  1000  fifi.  This  extension  of  the 
active  wave-lengths  is  accompanied  by  the  appearance  of  a  maximum 
sensitiveness  corresponding  with  X  =  260)u,/x.  No  evidence  was  obtain- 
able of  any  connexion  between  this  maximum  and  the  phenomenon  of 
resonance  associated  with  the  selective  photo-electric  effect. 

After  the  condition  of  maximum  sensitiveness  of  the  metal  surfaces 
has  been  reached,  which  usually  requires  from  six  to  ten  hours,  the 
emissive  power  remains  sensibly  constant  for  several  days  and  then 
gradually  falls.  The  decay  in  emissive  power  is  accompanied  by  a 
displacement  of  the  position  of  maximum  sensitiveness  towards  the 
ultra-violet  end  of  the  spectrum,  and  at  the  same  time  the  limiting 
wave-length  of  the  active  light  moves  in  the  same  direction.  This 
effect  is  attributed  to  the  gradual  escape  of  gas  from  the  various 
substances  contained  in  the  exhausted  tube.  If  air  is  admitted,  whilst 
the  cell  is  in  a  sensitive  condition  and  the  tube  again  exhausted  after 
a  few  minutes,  the  metals  are  at  first  almost  inactive,  but  gradually 
recover  the  power  of  emitting  electrons  when  suitably  excited. 

H.  M.  D. 
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Absorption  of  XRays  and  Fluorescent  X-Ray  Spectra. 
Charles  CJ.  Harkla  and  V.  Collier  {Pkil.  Mag.^  1912,  [vi],  23, 
987 — 997.  Compare  Abstr.,  1909,  ii,  457). — Further  experiments 
have  been  made  on  the  absorption  of  JT-rays,  the  penetrating  power 
of  wliicli  is  not  far  removed  from  that  corresponding  with  the  spectral 
lines  of  the  absorbing  substances.  If  the  absorption  in  an  element 
R  is  plotted  as  ordinate  and  the  absorption  in  aluminium  as  abscissa, 
and  the  scales  of  the  ordinate  and  abscissa  are  so  arranged  that,  for 
each  absorbing  substance,  the  absorption  of  iron  radiation  in  iron,  of 
nickel  radiation  in  nickel,  of  copper  radiation  in  copper,  etc.,  are  all 
represented  by  a  single  point,  it  is  found  that  one  absorption  curve 
is  common  to  all  absorbing  substances.  This  is  not  only  true  for  the 
spectral  lines  of  series  Z,  for  according  to  experiments  on  the  absorp- 
tion in  gold  and  platinum,  it  appears  to  hold  equally  well  in  the  case 
of  lines  belonging  to  series  K.  The  K  and  L  curves  can  be  combined, 
and  in  this  way  an  ab.sorption  curve  is  obtained,  which  represents  the 
behaviour  of  all  elements  which  have  been  examined  up  to  the 
present.  The  existence  of  this  curve  signifies  that  there  is  one 
fluorescent  spectrum  characteri.stic  of  the  different  elements,  the  only 
difference  between  these  being  that  the  scale  of  absorbability  varies 
from  element  to  element.  .  H.  M.  D. 

Absorption  of  Soft  Rontgen  Rays  in  Gases.  Wilhelm 
Sbitz  {Physikal.  Zeitsch.,  1912,  13,  476—480). — The  absorption  of 
very  soft  Kbi»tgen  rays  by  various  gases  and  vapours  has  been  ex- 
amined in  order  to  ascertain  whether  the  ab.sorption  phenomena  are 
more  closely  related  to  the  phenomena  of  light  absorption  than  is  the 
caie  with  hard  Rontgen  rays.  This  does  not  appear  to  be  the  case, 
and  in  general  the  behaviour  of  the  soft  rays  is  less  simple  than  that 
of  hard  rays. 

When  the  atomic  ab.sorption  of  the  different  elements  is  calculated 
from  the  molecular  absorption  of  the  various  compound  gases  investi- 
gated, it  is  seen  that  the  absorption  is  not  connected  with  the  atomic 
weight  in  any  simple  manner.  The  curve  showing  the  relation 
between  the  absorption  and  the  atomic  weight  is,  moreover,  dependent 
on  the  softness  of  the  rays  employed  in  the  experiments. 

H.  M.  D. 

Measurements  of  Induced  Activity  in  the  Bolivian 
Cordilleras.  Walter  Knoche  {Physikal.  Zeitach.,  1912,  13, 
440 — 442). — Measurements  have  been  made  of  the  induced  activity 
acquired  by  positively  and  negatively  charged  and  by  uncharged 
wires  exposed  at  a  height  of  5200  metres  on  the  Quimza  Cruz  Cordilla. 
The  values  obtained  for  the  r^te  of  fail  of  the  potential  in  the  case 
of  negatively  charged  wires  are  exceptionally  large,  and  exceed  any 
values  recorded  by  previous  observers  for  other  localities.  The  total 
induced  activity  increases  as  the  height  of  the  exposed  wire  above 
the  surrounding  surface  of  the  earth  is  increased.  An  analysis  of  the 
induced  activity  has  shown  that  it  consists  of  both  radium  and 
thorium,  the  proportion  of  the  former  increasing  with  increase  in  the 
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altitude  of  the  insulated  wire.     Actinium  appears  to  be  present  also, 
but  its  amount  could  not  be  estimated. 

The  induction  effects  observed  on  uncharged  and  positively  charged 
wires  were  very  much  smaller,  as  found  by  other  observers. 

H.  M.  D. 

I 

The  Migration  and  Diffusion  of  Radium-yl  Atoms.  Gerhard 
EcKMANK  {Jahrb.  RadioaJctiv.  Mektronik.,  1912,  9,  157 — 187). — The 
effect  of  altering  the  potential  difference  between  the  metal  case  of  a 
cylindrical  vessel  containing  radium  emanation  and  a  central  axial 
electrode  was  studied.  Calling  the  activity  deposited  on  the  electrode 
100  when  it  was  1000  volts  negative  to  the  case,  the  activity  sank 
according  to  the  well  known  curve  to  15  when  no  difference  of 
potential  was  applied  and  to  3  when  the  electrode  was  1000  volts 
positive  to  the  case.  In  other  gases  the  effect  of  a  negative  electrode 
potential  was  the  more  marked  the  lighter  the  gas.  When  the 
ionisation  in  the  vessel  was  increased  by  means  of  an  external  radium 
preparation,  the  negative  electrode  activity  was  diminished,  especially 
for  small  potential  differences.  The  effect  of  time  on  the  amount  of 
activity  deposited  on  the  electrode  at  + 1000  volts  was  studied,  and 
from  the  results  the  diffusion  coefficient  for  radium-^  atoms  was 
calculated.  In  other  experiments  a  wire  gauze  was  moved  backwards 
and  forwards  in  an  emanation  atmosphere,  and  the  variation  of  the 
amount  of  activity  collected  with  the  time  for  which  it  had  remained 
undisturbed  examined.  In  equilibrium  the  number  of  radium-^  atoms 
floating  in  the  atmosphere  was  calculated  to  be  equivalent  to  the 
number  produced  during  45  seconds.  The  abnormal  deposition  of 
activity  on  both  anode  and  cathode,  from  an  emanation  atmosphere 
which  had  been  left  for  long  to  accumulate  active  deposit  without  the 
action  of  an  electric  field,  was  studied,  and  ascribed  to  the  aggregation 
of  the  single  radium-.4  atoms  together  into  relatively  larger  particles. 
The  theory  of  the  phenomena  studied  is  discussed,  and  the  conclusions 
drawn  are  (1)  that  the  radium-^  atoms  initially  positively  charged  are 
neutralised  by  ions,  and  some  2%  are  actually  charged  negatively  and 
migrate  to  the  anode ;  (2)  the  diffusion  coefficient  of  unaggregated 
radium-^  atoms  is  0*06,  which  is  very  nearly  that  found  for  the 
emanation ;  (3)  the  effect  of  a  field  in  clearing  an  emanation 
atmosphere  of  aggregated  active  deposit  particles  is  dependent 
on  the  strength  of  the  field  and  the  time  it  is  applied  for ; 
(4)  equations  are  given  for  calculating  the  number  of  radium-^  and  -B 
atoms  floating  in  an  emanation  atmosphere  of  given  concentration 
after  any  given  time  of  accumulation.  F.  S. 

The  Decay  Constant  of  Polonium.  Egon  R.  von  Schweidler 
{Ber.  Deut.  physikal  Ges.,  1912,  14,  536 — 539). — From  a  series  of 
galvanometer  observations  extending  over  445  days,  the  half-decay 
period  of  polonium  was  found  to  be  136"3±  0*6  days.  A  series  of 
electrometer  readings  at  a  later  stage  extending  over  500  days  gave 
136"2±1'4  days,  whilst  from  the  intervening  period  of  about  2200 
days  the  value  obtained  was  136'5±0'3  days.  These  values  are  in 
good  agreement  with  that  found  by  Regener  {ibid.,  1911,  13,  1027). 

H.  M.  D. 
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Estimation  of  Radium  Emanation  in  Spring  Waters. 
Heinrich  Greinacheu  (I'hysikal.  Zeitach.,  1912,  13,  435 — 436). — A 
method  is  described  by  which  the  spring  water  can  be  collected, 
transported,  and  examined  in  the  laboratory  without  loss  of  any  of 
the  contained  emanation.  The  collecting  vessel  consists  of  an 
exhausted  glass  flask  of  about  750  c.c.  capacity,  which  is  provided 
with  a  tap.  By  opening  and  closing  this  when  the  neck  of  the  flask 
is  immersed  in  the  water  to  be  examined,  the  sample  bottle  can  be 
nearly  filled  without  danger  of  loss.  To  estimate  the  amount  of 
emanation,  the  bottle  is  connected  with  a  reflux  condenser,  which  at 
its  upper  end  communicates  through  a  tap  with  the  chamber  of  an 
electroscope  in  which  the  pressure  has  been  reduced  about  20  cm. 
below  that  of  the  atmosphere.  The  water  is  boiled,  and,  after  removal 
of  the  emanation,  the  upper  tap  is  opened  and  the  emanation  forced 
over  into  the  chamber.  Readings  are  then  taken  on  the  electroscope 
after  suitable  time  intervals. 

If  the  water  contains  radium  in  addition  to  emanation,  the  amount 
of  the  former  can  be  estimated  by  repeating  the  operation  after  the 
boiled  out  water  has  been  kept  for  one  to  two  days.  U.  M.  D. 

Deductions  from  a  Valence  Hypothesis.  II.  Metallic 
Conduction  of  Electricity.  Johannes  Stabk  {Jahrh.  Radioaktiv. 
EleUronik.,  1912,  0,  188—203.  Compare  Abstr.,  1908,  ii,  138  ;  this 
vol.,  ii,  403).— -The  author's  valence  hypothesis  is  applied  to  the  inter- 
pretation of  the  conduction  of  electricity  by  metals.  The  essential 
difference  between  the  metals  and  the  metalloids  is  supposed  to  be 
determined  by  the  relative  distances  by  which  the  electrons  are 
separated  from  the  corresponding  atoms,  these  distances  being  much 
greater  for  the  metals.  In  a  crystalline  univalent  metal,  the  valence 
electrons  are  symmetrically  distributed  between  the  network  of 
positive  atomic  spheres,  and  lie  on  so-called  displacement  surfaces,  in 
which  the  electrons  move  freely  under  the  influence  of  an  applied 
potential  difference.  The  number  of  transportable  electrons  is  inde- 
pendent of  the  temperature,  and  equal  to  the  number  of  atoms  of  the 
metal.  At  a  given  temperature,  the  resistance  is  determined  by  the 
thermal  vibration  of  the  electric  yields  of  valency,  and  since  the 
thermal  vibration  vanishes  at  absolute  zero,  the  metals  become  perfect 
conductors  at  this  temperature. 

In  the  case  of  a  metalloid,  the  electrons  which  lie  on  the  displace- 
ment surfaces  and  are  thei'efore  free  to  move,  form  only  a  small  pro- 
portion of  the  total  number,  and  this  is  the  cause  of  the  email 
electrical  conductivity.  With  rise  of  temperature  and  increase  in  the 
energy  of  the  vibrating  units,  the  number  of  the  electrons  on  such 
surfaces  increases,  and  this  increases  the  conductivity. 

The  influence  of  traces  of  foreign  metals  on  the  conductivity  of  pure 
metals  is  also  discussed,  and  the  reduction  in  conductivity  referred  to 
the  disturbance  of  the  symmetrical  arrangement  of  the  electrons  on 
the  displacement  surfaces,  which  is  brought  about  by  relatively  very 
small  numbers  of  foreign  atoms,  which  are  characterised  by  a 
different  spacial  distribution  of  the  component  atomic  spheres  and 
electrons.  H.  M.  D. 
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Difference  of  Potential  at  the  Contact  of  Glass  with  an 
Electrolyte.  L.  Riety  {Compt.  rend.,  1912,  154,  1411—1414. 
Compare  Cameron  and  Oettinger,  Abstr.,  1909,  ii,  856). — Beginning 
with  dilute  solutions,  the  value  of  c,  in  Helmholtz's  formula  for  the 
potential  difference  at  the  contact  of  glass  and  liquid,  is  found  to 
diminish  with  increase  in  concentration  of  the  solution  to  a  certain 
point  and  then  to  increase  again.  Solutions  of  copper  sulphate,  zinc 
sulphate,  and  copper  nitrate  were  examined,  and  in  the  case  of  the 
last  substance  the  electrolyte  was  found  to  have  a  potential  inferior 
to  that  of  the  glass.  W.  G. 

Electromotive  Force  Produced  by  the  Plow  of  Salt  Solutions 
through  Capillary  Tubes.  L.  RiiSty  {Compt.  rend.,  1912,  154, 
1215 — 1217.  Compare  Abstr.,  1911,  ii,  575). — Zinc  sulphate  solutions 
and  dilute  copper  nitrate  solutions  give  a  greater  E.M.F.  thao 
solutions  of  copper  sulphate  under  the  same  conditions ;  for  concentra- 
tions below  0"2  gram-molecule  per  litre,  copper  nitrate  has  less  effect 
than  the  sulphate.  When  solutions  of  these  salts  flow  through  a 
capillary  tube,  the  potential  rises  in  the  direction  of  the  flow  of  liquid, 
whilst  the  reverse  is  the  case  with  copper  chloride. 

Experiments  on  the  E.M.F.  of  filtration  are  also  described. 
Grumbach  (Th^se,  Paris,  1911)  observed  a  regular  fall  in  E.M.F. 
during  filtration  of  very  dilute  solutions.  For  concentrated  solutions 
the  phenomena  are  more  complicated,  but  generally  speaking  the 
E.M.F.  tends  towards  a  limiting  value,  diminishing  in  the  case  of 
sulphates  and  increasing  in  the  case  of  nitrates.  The  difference  in 
pressure  on  each  side  of  the  filter  has  no  appreciable  influence  on  the 
results.  W.  0.  W. 

Selenium  Cells.  Henri  Pelabon  {Compt.  rend.,  1912,  154, 
1414 — 1416). — A  study  has  been  made  of  the  alloys  of  selenium  with 
the  metals,  silver,  lead,  copper,  and  tin.  The  method  employed  has 
been  to  measure  the  E.M.F.  of  cells  formed  by  an  electrode  of  the 
pure  metal  and  an  electrode  of  the  alloy  in  a  saturated  solution  of  a 
salt  of  the  metal,  the  two  electrodes  being  connected  externally  by  a 
fine  platinum  wire.  The  results  obtained  confirm  those  furnished 
by  a  study  of  the  fusibility  of  mixtures  of  the  same  elements. 

W.  G. 

A  Rotating  Cathode.  C.  W.  Bennett  (/.  Physical  Chem.,  1912, 
16,  287 — 293). — The  1"  diameter  cathode  will  rotate  at  any  speed 
up  to  6000  revolutions  per  minute  and  carry  300  amperes,  giving  a 
density  of  3500  amperes  per  sq.  foot  when  4"  of  cathode  is  receiving  a 
depo-s^it.  The  cathode  consists  of  an  aluminium  tube  10"  long  held  in 
a  brass  socket  by  a  set  screw.  The  socket  is  carried  by  a  |"  steel 
spindle  provided  with  a  water-cooled  roller  bearing  at  the  lower  end,  a 
ball  thrust- washer  in  the  middle  to  take  the  weight,  a  set  of  pulleys 
driven  direct  from  a  1  H.P.  motor,  and  a  plain  white  metal  bearing  at 
the  top  end.  The  whole  is  mounted  on  a  stiff  frame  arranged  to  swing 
about  a  vertical  axis  and  adjustable  vertically.  Current  is  conveyed 
to  the  cathode  through  brush  contacts  held  against  the  brass  socket. 
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Tf   the    electrical   supply   is   not  provided    with    an    earthed    return, 
the  whole  apparatus  is  insulated. 

The  electrolyte  is  contained  in  a  two-gallon  earthenware  jar  with  a 
closely  fitting  wooden  lid,  through  which  pass  the  cathode  and  the 
connecting  strips  to  the  two  anodes,  which  are  cast  copper  bars, 
7"  X  2^"  X  1".  Aluminium  was  found  to  be  an  ideal  metal  for  the 
cathode,  since  the  copper  deposit,  having  been  suitably  machined,  can  be 
stripped  away  easily  from  its  slightly  oxidised  surface  without  bending 
or  heating.  If  it  is  desired  to  remove  the  cylindrical  copper  deposit 
whole,  a  thin  shell  of  fusible  metal  is  cast  round  the  aluminium. 

R.  J.  C. 

Electrical  Endosmose.  Wilder  D.  Bancroft  {J.  PUyaical  C/iem., 
1912,  16,  312— 317).— According  to  Perrin  (Abstr.,  1905,  ii,  138), 
acidic  solutions  are  carried  to  the  anode  through  a  porous  diaphragm 
and  alkaline  solutions  to  the  cathode,  this  effect  resulting  from  the 
electrification  of  the  diaphragm  by  contact  with  the  solutions.  The 
author  explains  some  exce[)tions  to  Porrin's  rule  on  the  hypothesis  that 
different  ions  are  adsorbed  to  very  different  extents  by  the  diaphragm, 
so  that  under  certain  conditions  the  diaphragm  may  acquire  a  negative 
charge  in  an  acidic  solution  and  vice  versa. 

In  a  slightly  acidic  solution  of  copper  sulphate,  assuming  that 
copper  ions  are  only  slightly  adsorbed,  the  negative  charge  due  to  the 
sulphate  ions  will  outweigh  the  positive  charge  from  the  hydrogen  and 
copper  ions.  The  endosmosis  of  slightly  alkaline  barium  chloride 
through  a  porous  cup  is  abnormal  in  direction  for  a  similar  reason. 

Colloids  travel  towards  the  anode  or  cathode  according  to  their 
specific  ab-orptive  power  for  the  various  ions  present.  Solutions  are 
known  in  which  gelatin  moves  to  the  cathode  and  starch  to  the  anode. 
In  oi'der  that  lead  deposits  may  be  improved  by  the  presence  of 
gelatin,  the  solution  must  be  sufficiently  acidic  to  cause  the  gelatin  to 
travel  towards  the  cathode.  Colloidal  ferric  oxide  behaves  similarly  to 
gelatin  in  the  electro-deposition  of  lead. 

In  slightly  acidic  copper  sulphate  solutions,  colloidal  cupric  oxide  is 
deposited  at  the  cathode  and  improves  the  quality  of  the  copper 
obtained,  but  under  certain  conditions  an  excess  of  colloidal  cupric 
oxide  is  deposited,  yielding  a  black  unsatisfactory  cathode.  In  strongly 
acidic  solutions  or  in  solutions  of  complex  copper  salts,  this  cannot 
happen,  because  the  amount  of  free  cupric  oxide  is  negligible,  whil.st  in 
neutral  or  alkaline  solutions  the  colloid  is  carried  towards  the  anode 
and  does  not  affect  the  cathode  deposit. 

The  author  suggests  that  the  contact  potential  between  a  metal  and 
an  aqueous  solution  is  not  a  function  of  the  ionic  concentrations  only, 
but  varies  to  some  extent  with  the  nature  of  the  anion  and  the  other 
cations  present  in  so  far  as  these  are  adsorbed  by  the  metal  in 
question.  R.  J.  C. 

Influence  of  Pressure  and  Temperature  on  the  Electrolytic 
Conductivity  of  Solutions.  Silvio  Lussana  {Zeitaeh.  physikal. 
Cliem.,  1912,  79,  677—680.  Compare  Abstr.,  1911,  ii,  462).— 
Polemical  against  Korber  (Abstr.,  1911,  ii,  863).  G.  S. 
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Reduction  of  Solutions  of  Potassium  Permanganate  by 
the  Alternate  Current.  G.  Wengkr  and  Hector  H.  Alvarez 
(Ann.  Chim.  anal.,  1912,  17,  202 — 204). — A  number  of  experiments 
as  to  the  reduction  of  acid  solutions  of  potassium  permanganate  are 
communicated,  and  the  results  have  been  tabulated.  The  authors  have 
arrived  at  the  following  conclusions  :  (1)  The  reduction  is  strongest 
with  rotating  electrodes  whatever  may  be  their  nature.  (2)  Copper 
electrodes  reduce  the  solution  the  most  rapidly,  whilst  aluminium  in 
twice  the  time  only  effects  a  partial  decomposition.  (3)  In  the 
experiment  with  the  current,  the  phenomenon  is  more  pronounced  at  the 
beginning  than  at  the  end  of  the  experiment.  (4)  The  reduction  due 
to  the  sole  action  of  the  metal  is,  of  course,  almost  negligible  with 
platinum  electrodes  (non-oxidisable  metal).  L.  de  K. 

The  Standard  Scale  of  Temperatures  between  200°  and 
1100°.  L.  H.  Adams  and  J.  Johnston  {Amer.  J.  Sci.,  1912,  [iv],  33, 
534 — 545). — A  calibration  curve  has  been  determined  for  copper- 
constantan  thermo-elements,  in  which  0°,  100°,  and  the  boiling  points 
of  naphthalene  (217*95°)  and  benzophenone  (305*9°)  have  been  used  as 
fixed  points.  By  means  of  this,  the  following  freezing  points  were 
measured:  tin  231-8°,  bi.«muth  271-0°  cadmium  320-9°,  lead  327-3°. 
The  concordance  of  these  values  with  those  obtained  by  other  methods 
show  that  the  thermo-element  is  not  inferior  to  the  resistance 
thermometer  over  the  range  0 — 360°. 

A  comparison  has  also  been  made  between  the  results  of  resistance 
and  gas  thermometer  measurements,  and  it  is  shown  that  these  are  in 
good  agreement  over  the  range  0 — 1100°.  This  concordance  serves  as 
an  efficient  check  on  the  trustworthiness  of  the  gas  thermometer  scale 
between  these  limits  of  temperature.  H.  M.  D. 

The  Linear  Expansion  of  Solid  Elements  as  a  Function  of 
their  Absolute  Melting  Point.  George  Rudorp  {Zeitsch.  anorg. 
Chem.,  1912,  76,  160). — The  relation  observed  by  Stein  (this  vol.,  ii, 
128)  is  well  known,  having  been  first  stated  by  Pictet  {Compt.  rend., 
1897,88,855).  C.  H.  D. 

The  Specific  Heat  of  Water  According  to  Regnault's 
Experiments.  Charles  Ed.  Guillaume  {Compt.  rend.,  1912,  154, 
1483 — 1487). — The  author  has  recalculated  the  values  for  the  specific 
heat  of  water  for  temperatures  from  60°  to  100°,  using  Regnault's 
figures,  but  with  a  slightly  different  formula,  based  on  the  more  recent 
work  of  Barnes,  Callendar,  and  Dieterici.  The  results  are  set  out  in  a 
table.  W.  G. 

Theory  of  the  Specific  Heats  of  Binary  Liquid  Mixtures. 
Alfred  Schulze  {Physikal.  Zeitsch.,  1912,  13,  425 — 433). — The 
experimental  results  communicated  in  previous  papers  (this  vol.,  ii, 
327,  428  and  532)  are  examined,  and  it  is  shown  that  the  deviations 
between  the  observed  specific  heats  and  those  calculated  from  the 
specific  heats  of  the  two  components  by  the  simple  mixture  rule  can 
be  accounted  for   on  the   assumption  that   the  components  combine 
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to  form  a  compound,  or  that  one  of  the  components  is  associated 
in  the  pure  condition.  If  the  dissociation  constant  of  the  compound 
or  the  association  constant  of  the  associating  liquid  is  known,  the  pro- 
portions of  the  three  kinds  of  molecules  in  a  binary  mixture  of  either 
chiss  can  be  calculated.  By  miking  use  of  the  numbers  obtained  in 
this  way,  it  is  shown  that  the  mixture  rule  can  be  applied  to  calculate 
the  specific  heats  of  such  binary  mixtures  if  the  heat  capacities  of  the 
three  kinds  of  molecules  are  taken  into  consideration,  and  that  the 
calculated  results  are  in  satisfactory  agreement  with  the  observed 
data.  The  specific  or  molecular  heat  of  binary  mixtures  is  therefore 
equal  to  the  sum  of  the  specific  or  molecular  heats  of  the  components, 
if  by  this  is  understood  the  molecular  aggregates  which  are  actually 
present  in  the  mixture.  H.  M.  D. 

A  New  Melting-point  Apparatus.  D.  S.  Pratt  (J.  Ind.  Eng. 
Cfiam.,  1912,  4,  47). — A.  description  with  sketch  of  an  accurate 
melting-point  apparatus,  the  form  of  which  is  based  on  a  Thiele  tube, 
with  electricity  supplanting  the  Bunsen  flame  as  heating  agent.  The 
lower  half  of  the  side-arm  is  wound  with  resistance  wire,  such  as  fine 
manganin  or  nichrome,  the  whole  arm  is  then  enclosed  with  asbestos 
paste.  Using  a  lamp  board,  or  rheostat,  the  current  sent  through  the 
heating  coil  may  bo  varied  at  will,  and  thus  the  rise  of  temperature 
very  accurately  controlled.  By  calibrating  the  instrument  in  terms 
of  lamps  and  temperature,  it  is  only  necessary  to  turn  on  the  proper 
number  of  lamps,  and  the  rise  of  temperature  will  be  exactly  uniform 
each  time  it  is  used,  whilst  the  rate  may  be  varied  from  an  almost 
imperceptible  rise  to  a  very  rapid  one,  and  the  range  is  limited  only 
by  the  fluid  used.  F.  M.  G.  M. 

Cryoscopy  in  Camphor.  Jouniaux  {Compt.  rend.,  1912, 
154,  1592 — 1594). — The  eutectic  temperatures  and  molecular  percent- 
ages of  camphor  in  the  eutectics  of  the  following  mixtures  are : 
camphor — naphthalene,  32 •5°,  58% ;  camphor — a-mononitronaphthalene, 
27'3°,  54%; camphor — )S-naphthylamine,  55°,  64%;  camphor — pyrogallol, 
21°,  69%;  camphor — benzoic  acid,  572°,  63%.  The  application  of 
Raoult's  law  to  these  mixtures  gives  the  following  values  for  the 
cryoscopic  constant  of  camphor  as  a  solvent :  494,  499,  505,  500,  492, 
the  mean  being  498.  Using  this  value,  the  molecular  weights  of  the 
following  substances  dissolved  in  camphor  were  found  to  be  normal, 
the  error  being  about  1*6%:  catechol,  tribromophenol,  vanillin,  benzo- 
phenone,  methyl  oxalate,  azobenzene,  and  silicon  tetraphenyl.  On  the 
other  hand,  the  mean  value  for  the  cryoscopic  constant  deduced  from 
these  results  is  495.  Using  this  value  the  latent  heat  of  fusion  of 
camphor  is  calculated  to  be  8'24  Cals.,  whilst  the  value  deduced  from 
the  vapour  pressure  measurements  of  Ramsay  and  Young,  etc.,  is  also 
8-24  Cals.  T.  S.  P. 

Formation  of  Metal  Mirrors  by  Distillation  in  a  Vacuum. 
Robert  Pohl  and  P.  Pringshkim  {Ber.  D«ut.  pht/sikiU.  Get.,  1912,  14^ 
506 — 507). — A  method  of  producing  optically  plane  metallic  surfaces 
by  distillation  of  the  metals  in  a  vacuum  i6  described.     The  metal  to 
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be  distilled  is  placed  in  a  small  cylindrical  magnesia  crucible,  which  is 
"heated  electrically  by  passing  a  suitable  current  through  a  sheet  of 
iron  or  platinum  foil  in  close  contact  with  the  outer  wall  of  the 
cylinder.  By  distillation  in  this  way,  satisfactory  mirrors  of  silver, 
cerium,  indium,  aluminium,  and  calcium  have  been  obtained.  The 
method  is  also  recommended  for  the  production  of  compact  sheets  of 
metals,  which,  like  beryllium,  canuot  be  obtained  in  this  form  by  the 
usual  melting  process,  H.  M.  D. 

Fractional  Distillation  in  the  Laboratory  and  a  New 
Rectifying  Apparatus.  A.  Golodetz  {Ghem.  Ind.,  1912,  35, 
102 — 108,  141  — 145). — A  discussion  of  the  theories  of  the  separation 
of  liquids  by  fractional  distillation. 

Sketches  with  descriptions  of  three  forms  of  apparatus  designed  by 
the  author  are  given,  and  the  results  of  their  employment  in  the  case 
of  mixtures,  such  as  benzene  with  toluene,  or  amyl  formate  with  amyl 
acetate,  are  tabulated  and  demonstrated  by  means  of  curves. 

F.  M.  G.  M. 

Heat  of  Hydration.  Willem  P.  Jorissen  {Ghem.  Weekhlad, 
1912,  9,  415 — 420). — A  comparison  of  the  heats  of  hydration 
calculated  by  van't  Hoff's  formula  for  the  hydroxides  of  magnesium, 
barium,  and  strontium  with  those  experimentally  determined  by 
various  investigators.  A.  J.  W. 

Thermochemistry  of  Silicic  Acid  and  the  Silicates.  Otto 
MuLEET  [Zeitsch.  anory.  Ghem.,  1912,  75,  198 — 240). — Calorimetric 
measurements  have  been  made,  0'5 — 1  gram  of  silicate  being  disi^olved 
in  470  c.c.  of  20%  hydrofluoric  acid  in  a  platinum  calorimeter.  The 
specific  heat  of  20%  hydrofluoric  acid  is  0  84,  which  is  higher  than 
that  of  other  mineral  acids. 

The  heat  of  solution  of  crystalline  quartz  is  2993  Cal.  per  gram- 
molecule,  and  of  vitreous  silica,  32'14  Cal.,  whilst  that  of  hydiated 
silicic  acids  varies  with  the  hydration,  extr«.polation  of  the  curve 
showing  that  thebC  acids  are  derived  from  the  amot  phous  modification. 
A  maximum  heat  of  hydration  is  found  at  3%  HgO.  Contrary  to 
Thomsen's  statement,  the  reaction  ceases  with  the  formation  ot  the 
acid  HgSiFg,  and  the  abnormal  results  obtained  by  Thomsen  must  be 
attributed  to  an  error  in  the  analysis  of  the  sodium  silicate  used. 

The  following  heats  of  formation  have  been  obtained  by  this 
method :  vitreous  zinc  orthosilicate,  —  23*74  Cal.  ;  crystalline  ziuc 
metasilicate,  -I-249  Cal.  The  heat  of  crystallibation  uf  zinc  ortho- 
silicate  is  9 "04  Cal.,  and  of  manganous  metasilicate,  8"52  Cal. 
Magnesium  silicates  dissolve  too  slowly  to  allow  of  an  estimation. 

Alumina  dissolves  in  hydrofluoric  acid,  forming  a  hydrofluoaluminic 
acid,  but  in  presence  of  an  excess  of  alumina,  insoluble  compounds  are 
slowly  formed.  This  reaction  has  been  (studied  by  means  of  the 
electrical  conductivity.  The  heat  of  solution  of  anhydrous  alumina  is 
found  to  be,  with  some  uncertainty,  93 '86  Cal.  Using  this  value,  the 
following  heats  of  formation  are  obtained :  crystalline  adularite, 
1312   Cal.  (heat  of  crybtallisation,  55*72  Cal.);    crystalline  leucite, 
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101 8  Cal.  ;  crystalline  microcline,  1042  Cal. ;  crystalline  Kodium 
metasilicato,  97-85  Cal.  ;  analcite,  85-22  Cal. ;  natrolite,  95-76  Cal., 
and  heulandite,  59*44  Cal,  The  heat  of  solution  of  glucinum,  cadmium, 
nickel,  and  ferric  hydroxides  has  also  been  determined.         C.  H.  D. 

Viscosity  of  Ethylene  and  Carbon  Monoxide  and  its 
Variation  at  Low  Temperatures.  Otto  Zimher  {Ber.  Deut. 
phydkal.  Ges.,  1912,  14,  471— 492).— The  viscosity  of  ethylene  has 
been  measured  at  temperatures  between  +14°  and  -76°,  and  of 
carbon  monoxide  between  +11°  and  -149°.  The  influence  of 
temperature  on  the  viscosity  cannot  be  represented  by  means  of 
Sutherland's  formula  in  the  case  of  ethylene  when  the  temperature  is 
lower  than  -  20°.  A  similar  deviation  is  found  for  carbon  monoxide 
at  the  lowest  temperature  at  which  it  was  examined.  The  discrepancy 
between  theory  and  experiment  is  attributed  to  polymerisation  of  the 
gases  at  the  lower  temperatures,  and  density  determinations  have 
been  made  which  appear  to  support  this  hypothesis.  H.  M.  D. 

Dissociation  Pressures  of  Sodium  and  Potassium  Hydrides. 
Frederick  G.  Keyes  {J.  Amer.  Chem.  Soc,  1912,  34,  779—788). — A 
study  has  been  made  of  the  dissociation  pressures  of  .sodium  and 
potassium  hydrides.  The  following  equations  express  the  dissociation 
pressure  between  250°  and  400°  in  mm.  of  mercury  :  for  sodium 
hydride,  logiop= -5700/7'+ 25  logj^  r+ 3*956  ;  and  for  potassium 
hydride,  log,o^=  -5850/3r+  26  log^^  T+  3-895.  The  vapour  pressure 
equations  for  liquid  sodium  and  potassium  have  been  calculated  from 
(1)  their  b.  p.'s ;  (2)  their  heats  of  vaporisation,  derived  from  Trouton's 
rule  (assuming  the  same  constant  as  for  mercury),  and  (3)  the  heat 
capacities  of  the  liquids  and  the  vapour,  and  have  been  found  to  be  : 
for  sodium,  logj»=  -  6200/7'- 135  log7'+ 12-4  ;  and  for  potassium, 
log;>=  -  6000/7'- 0  40  log7'- 000087'+ 10-73.  The  heat  of  reaction 
at  ordinary  temperatures  has  been  calculated  from  the  measurementt!, 
and  found  to  be  13,860  cal.  per  formula-weight  of  sodium  hydride 
(NaH),  and  14,240  cal.  per  formula- weight  of  potassium  hydride 
(KH).  .  E.  G. 

Surface  Tension  of  Solutions  Containing  Two  Solutes. 
W.  Srkbnitsky  {J.  Kuss.  Phys.  Chem.  ^oc,  1912,  44,  Phys.  Part, 
145 — 150). — The  author  has  measured,  by  the  capillarity  method,  the 
surface  tensions  of  mixtures  in  varying  proportions  of  solutions  of : 
(1)  ^V-sodium  chloride  and  iV-citric  acid  ;  (2)  0*5iV-potassium  chloride 
and  0-5iV-sodium  valerate;  (3)  0-5xV-potassium  chloride  and  0-5iV-8odium 
butyrate  ;  (4)  0-2iV-pota>8ium  chloride  and  0-2AV-butyric  acid  ;  (5) 
O'SiV-calcium  chloride  and  0-5iV^sodium  valerate. 

The  results  show  that  if  the  surface  tension  changes  but  slightly 
wiih  change  in  the  concentrations  of  the  two  solutes  and  remains  near 
to  the  value  for  water,  the  surface  tension  curve  is  approximately 
a  straight  line.  Where  the  concentrations  are  small,  the  straight  line 
law  holds  for  wider  variations  in  the  relative  amounts  of  the  two 
bolutes,  T.  H.  P. 
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Capillary  Constants  of  Liquid  Esters.  Paul  Walden  and 
Richard  Swinne  (Zeitsch.  physikal.  Chem.,  1912,  79,  700 — 758).— 
By  means  of  the  capillary  tube  method  the  surface  tension  of  thirty- 
eight  liquids  (at  the  boundary  liquid-air)  has  been  measured  at 
four  different  temperatures  between  0°  and  100°.  For  thirty-one  of 
these  liquids,  the  surface  tensions  of  which  have  not  been  previously 
determined,  the  specific  cohesion,  free  surface  tension,  and  molecular 
surface  energy  at  different  temperatures  are  given,  and  the  densities  of 
the  liquids  have  also  been  determined  where  no  trustworthy  data  are 
available.  The  temperature-coefficients  of  the  molecular  surface  energy 
dEjdt  are  also  tabulated,  and  the  conclusions  which  may  be  drawn 
from  the  data  as  to  the  degree  of  association  of  the  liquids  are  discussed 
in  detail. 

The  substitution  of  a  phosphorus  or  antimony  atom  for  nitrogen 
increases  considerably  the  value  of  dEjdt,  which  for  triphenylotibine  at 
40°  is  about  2  "87,  and  for  tri phenyl  phosphine  at  the  same  temperature 
about  3'40.  On  the  other  hand,  the  substitution  of  sulphur  for 
hydrogen  in  the  hydroxyl  group  gives  a  higher  value  for  dEfdl,  and 
therefore  diminishes  the  degree  of  association.  The  presence  of  the 
CN  group,  as  usual,  causes  association.  With  increasing  complexity 
of  the  substituting  groups,  for  example,  in  a  homologous  series,  the 
coefficient  dEjdt  gradually  increases;  the  substitution  of  a  chlorine 
atom  for  hydrogen,  as  in  diethyl  chlorofumarate,  also  gives  a  higher 
value  for  dEjdt, 

In  eighteen  out  of  the  thirty-one  liquids  examined,  the  temperature- 
coefficient  of  the  molecular  surface  energy  dEjdt  is  approximately 
constant.  It  increases  as  the  temperature  rises  with  methylene 
cyanide,  isobutyl  phenylpropiolate,  triphenylphosphine,  and  triphenyl- 
stibine,  and  diminishes  considerably  with  increasing  temperature  in  the 
case  of  phenyl  mercaptan  and  of  diethyl  and  diamyl  phthalate. 

As  regards  the  magnitude  of  the  temperature-coefficient,  it  is  greater 
for  almost  all  the  esters  examined  than  the  normal  value  of  Ramsay 
and  Shields,  2*12,  which  would  appear  to  indicate  dissociation.  It  is 
shown,  however,  that  when  Walden's  formula  i/a,2/2'„  =  0'00435  log  T, 
is  used  (compare  Abstr.,  1909,  ii,  122),  the  liquids  are  either  normal  or 
associated,  from  which  it  follows  that  the  Ramsay-Shields  method  of 
determining  the  molecular  complexity  of  liquids  is  not  valid  for 
substances  of  high  molecular  weight.  A  liquid  which  according  to 
Walden's  formula  is  highly  associated  is  ethylene  cyanoacetate,  whilst 
ethyl  lactate  and  symmetrical  and  non-symmetrical  diethyl  sulphite 
are  slightly  associated.  A  formula  connecting  molecular  cohesion, 
absolute  temperature,  and  vapour  pressure  of  liquids  suggested  by 
Dutoit  and  Mojoiu  (compare  Abstr.,  1909,  ii,  470)  gives  results  in 
good  agreement  with  those  obtained  by  means  of  the  Walden  formula. 

G.  S. 

Pore  Diameters  of  Osmotic  Membranes.  F.  E.  Baktell 
{J.  Physical  Chem.,  1912,  16,  318—335.  Compare  Abstr.,  1911,  ii, 
1072). — Osmotic  phenomena  were  first  observed  by  Graham  in  1854, 
using  unglazed  porcelain  as  the  membrane.  Ordinary  laboratory 
porous  plates  do  not  exhibit  osmotic  effects,  whereas  battery  cups  and 
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other  iiue  grades  of  porcelain  do.  Examination  with  the  microscope 
confirmed  the  view  that  ouly  porcelains  of  close  texture  are  capable  of 
acting  as  semipermeable  membranes.  The  efficiency  of  the  membranes 
was  increased  by  clogging  the  pores  with  bariuili  sulphate  and  other 
fine  precipitates. 

The  average  diameter  of  the  pores  in  these  semipermeable  membranes 
was  estimated  by  the  application  of  Jurin's  formula:  hr  =  14*823 
sq.  mm.,  where  h  is  the  capillary  rise  of  water  at  20°  in  a  tube  of 
radius  r.  An  air  pressui'e  greater  than  the  hydrostatic  pressure  of  a 
column  h  mm.  high  forces  the  water  out  of  the  tube,  so  that  the  average 
pore  diameter  in  a  given  porcelain  can  be  calculated  from  the  minimum 
air  pressure  requisite  to  force  absorbed  water  out  of  the  pores. 

In  the  author's  experiments  disks  of  porcelain  were  clamped  to  the 
end  of  a  stout  glass  tube  14  mm.  in  bore,  which  could  be  connected  at 
will  to  a  compre.ssed  air  cylinder  or  a  long,  narrow  glass  tube.  The 
disks  were  soaked  in  water  and  then  covered  with  a  layer  of  water 
and  subjected  to  an  increasing  air  pressure  from  below,  whilst  the 
surface  was  observed  with  a  lens.  The  pressure  range  from  the 
appearance  of  the  first  air  bubble  to  the  appearance  of  innumerable 
air  bubbles  was  found  to  be  small.  Several  minutes  were  required  for 
the  maximum  number  of  bubbles  to  develop  at  any  given  pressure. 

A  typical  porcelain  plate  had  five  pores  only  of  diameter  0*388fi, 
whilst  an  innumerable  number  of  pores  had  diameters  more  than 
0"360/x.  The  value  taken  was  the  diameter  corresponding  with  the 
appearance  of  100  to  125  bubbles  on  the  top  of  the  porcelain — in  this 
case  0369  microns. 

After  the  pore  diameters  had  been  estimated,  the  cell  was  filled  with 
normal  sugar  solution  and  inverted  in  a  beaker  of  water.  A  rise  of 
5  mm.  in  the  glass  tube  was  taken  as  a  definite  osmotic  effect.  In  the 
eighty-one  samples  of  porcelain  examined,  the  smaller  the  pore 
diameter  the  greater  the  osmotic  effect.  Where  there  were  100  to 
125  pores  in  the  area  measured  of  diameter  greater  than  0'42/i,  no 
osmotic  effects  were  obtained. 

A  number  of  microcrystalline  and  colloidal  substances  were  pre- 
cipitated in  the  pores  of  porous  plate  porcelain  which  before  treatment 
had  an  average  pore  diameter  of  1*18/*,  and  gave  no  osmotic  effects. 
Alternatively,  in  some  experiments  the  clogging  agent  was  first  pre- 
cipitated and  then  forced  into  the  pores  of  the  membrane  in  suspension 
in  water. 

The  limiting  diameter  for  osmotic  effects  was  higher  in  coarse 
porcelain  with  a  clogging  precipitate  than  in  fine  porcelain  alone,  and 
varied  with  the  nature  of  the  clogging  precipitate.  The  limiting 
diameters  were :  with  sulphur  0-591/x,  barium  sulphate  0738/4,  cupric 
sulphide  0738/*,  lead  chromate  0777/*,  lead  sulphate  0-923/t,  copper 
ferrocyanide  0923/*.  The  values  are  of  the  same  order  and  are 
sufficiently  alike  to  indicate  that  pore  diameter  is  one  of  the  main 
factors  in  these  osmotic  phenomena. 

The  author  admits  that  there  is  an  alternative  view,  namely,  that 
osmosis  inwards  occurs  through  pores  of  molecular  dimensions,  and  in 
imperfect  membranes  it  is  more  or  less  neutralised  by  leak  outwards 
through   visible  pores.     In  this  case  what  he   has   measured   is   the 
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limiting  pore  diameter  at  which  solution  leak  outwards  begins  to  be 
smaller  than  the  true  osmotic  flow  inwards.  The  outer  liquid  was  not 
tested  for  sugar  after  the  experiments.  R.  J.  C. 

The  Dependence  of  Crystalline  Form  on  Temperature,  and 
Recrystallisation  in  Conglomerates.  Gustav  Tammann  {Nachr. 
k,  Ges.  Wiss.  Gottingen,  1912;  Reprint,  9  pp.). — The  existence  of  a 
surface  tension  in  a  crystal  face  is  not  manifest  when  the  cohesive 
forces,/',  are  greater  than  the  surface  tension,  a.  It  is  possible,  how- 
ever, for  /  to  become  less  than  a  at  some  temperature,  and  the  face 
then  becomes  curved.  When  this  is  the  case  for  all  faces,  the  crystal 
becomes  spheroidal.  If  the  transition  point  occurs  below  the  melting- 
point,  the  substance  will  form  rounded  crystallites.  In  a  binary 
system,  if  at  some  temperature  /=  2a,  rounded  crystallites  will  be 
formed  above,  and  polyhedral  crystals  below,  that  temperature.  The 
frequency  of  rounded  forms  in  metallic  alloys  is  taken  to  indicate  that 
this  case  actually  presents  itself. 

A  thin  lamella  of  an  isotropic  solid  will  contract  owing  to  surface 
tension  at  the  temperature  at  which  f=  2a.  It  is  shown  that  this 
temperature  rises  with  increasing  thickness  of  the  lamellae.  In 
anisotropic  substances,  the  thickness  of  the  lamellae  depends  on  the 
development  of  cleavage  planes,  and  in  metals  this  increases  with  the 
amount  of  mechanical  work.  The  recrystallisation  of  such  masses, 
which  is  attributed  to  the  contraction  of  the  lamellae,  therefore  takes 
place  at  a  lower  temperature,  the  more  highly  worked  the  metal  is. 
The  greater  solubility  of  small  as  against  large  crystals,  which  is 
usually  invoked  to  explain  the  recrystallisation  of  conglomerates,  is 
considered  to  be  insufficient,  as  it  depends  on  oscillations  of  temperature. 

C.  H.  D. 

Changes  in  Metallic  Foils  on  Heating,  Due  to  Surface 
Tension.  Hermann  Schottky  {Nachr.  k.  Ges.  Wiss.  Gottingen,  1912; 
Reprint,  9  pp.  Compare  preceding  abstract). — Metal  foil  may  be 
regarded  as  a  crystalline  material,  composed  of  very  thin  lamellae. 
The  effect  of  surface  tension  when  a  certain  temperature  is  reached 
is  thus  readily  studied  in  it  (compare  Beilby,  Proc.  Roy.  Soc,  1904, 
72,  A,  226;  Turner,  Abstr.,  1908,  ii,  1034;  Chapman  and  Porter, 
Proc.  Roy.  Soc,  1911,  83,  il,  65).  Experiments  on  the  tensile  strength 
of  silver  foil  at  high  temperatures  show  that  the  strength  per  unit 
area  of  cross-section  diminishes  with  diminishing  thickness.  A  gold 
leaf  under  load  expands  on  heating  up  to  170°;  the  length  then 
remains  constant  up  to  340°,  at  which  temperature  a  rapid  contraction 
takes  place.  From  the  evidence  the  conclusion  is  drawn  that  the 
surface  tension  forces  in  metal  foil  at  high  temperatures  are  quite 
sufficient  to  bring  about  recrystallisation.  C.  H.  D. 

The  Internal  Movement  of  Liquid  Crystals.  Charles 
Mauguin  (Compt.  rend.,  1912,  154,  1359 — 1361).— If  liquid  crystals 
are  examined  in  parallel  light  between  crossed  Nicols,  black  and 
white  spots  are  observed  in  which  the  particles  are  in  rapid  motion. 
The   movement   persists   as   long   as   the    substance   remains    in  the 
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anisotropic  liquid  phase,  and  increases  in  intensity  if  the  temperature 
is  raised.  It  ceases  abruptly  when  the  liquid  becomes  isotropic,  but 
recommences  on  again  cooling.  The  agitation  appears  to  be  irregular, 
and  generally  resembles  the  brownian  movements  of  colloidal 
suspentiions.  Under  the  ultra-microscope,  only  a  uniform  distribution 
of  light  is  observed.  When  subjected  to  a  magnetic  field  acting 
normally  to  the  glass  surfaces  within  which  the  crystals  are  enclosed, 
this  agitation  disappears.  The  case  of  ethyl  ;)-ethoxybenzylidene- 
amino-a-methylcinnamate  (Abstr.,  1908,  i,  641)  is  noteworthy.  This 
substitnce  has  two  crystalline  liquid  phases.  T'hat  between  75°  and 
125°  exliibits  the  phenomena  described  above;  that  below  75°  does 
not  show  these  movements.  H.  W. 

Magnetic  Analysis  of  Liquid  Crystals.  Otto  Lehuann 
{Physikiil.  Zeitsch.,  1912,  13,  550—559). — The  influence  of  a  magnetic 
field  on  the  optical  properties  of  liquid  crystals  has  been  examined  in 
detail,  and  photographs  are  given  illustrating  the  different  effects  which 
are  observed  in  the  case  of  small  and  large  drops  in  both  transverse 
and  longitudinal  magnetic  fields.  The  observations  are  discussed  in 
reference  to  the  author's  theory  of  the  liquid  crystalline  condition. 

H.  M.  D. 

India  Rubber  as  a  Protective  Colloid.  Formation  of 
Colloidal  Metallic  Sulphides  in  Rubber  Solutions.  Edward 
W.  Lewis  and  H.  Waumsley  (/.  Soc.  Chevi.  Ind.,  1912,  31,  518—519). 
— A  dark  brown  colloidal  solution  of  lead  sulphide  is  obtained  when 
lead  is  kept  immersed  for  some  time  in  a  solution  of  rubber  in  benzene 
containing  carbon  disulphide.  The  formation  of  the  coloured  solution 
is  most  marked  in  a  2%  rubber  solution,  and  practically  ceases  when  the 
rubber  solution  reaches  a  dilution  of  0'5% ;  it  is  favoured  by  increasing 
the  proportion  of  carbon  disulphide,  also  by  the  addition  of  alcohol.  A 
coloured  solution  is  not  obtained  in  the  complete  absence  of  rubber. 

Two  other  metals  are  found  to  behave  like  lead  in  this  respect, 
namely,  copper  and  mercury.  Further,  colloids  other  than  rubber  act 
similarly  ;  for  example,  a  similar  darkening  of  the  solution  occurs  when 
a  strip  of  lead  is  immersed  in  a  solution  of  celluloid  in  acetone 
containing  a  small  quantity  of  carbon  disulphide.  W.  H.  G. 

Necessity  for  Revising  the  Law  of  Mass  Action  and  of 
Homogeneous  Equihbrium.  Albert  Colson  {Compt.  rend.,  1912, 
154,  1420 — 1423). — A  theoretical  paper  in  which  the  author  criticises 
a  number  of  the  formulae  at  present  employed  in  physical  chemistry, 
and  in  particular  the  one  concerning  the  law  of  mass  action. 

W.  G. 

I  The  Law  of  Mass  Action.  Henry  Lb  Chatelieb  {Compt.  rend., 
1912,  154,  1563— 1566).— The  author  points  out  that  the  reasoning 
employed  by  Colson  (preceding  abstract)  in  his  criticism  of  the  law  of 
mass  action  is  faUe.  Moreover,  Lemoine's  experiments  on  the  disso- 
-'lation  of  hydrogen  iodide  are  not  sufficiently  accurate  to  draw  conclu- 
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sions   from,   whereas    those   of    Bodenstein    (Abstr.,    1897,    ii,    262) 
afford  a  satisfactory  verification  of  the  law  of  mass  action. 

The  experimental  evidence  which  is  at  present  available  supports 
the  law  of  mass  action  within  the  limits  of  the  errors  of  experiment. 

T.  S.  P. 

Dissociation  without  Change  of  Volume,  and  the  Law  of 
Mass  Action.  Albert  Colson  {Gompt.  rend.,  1912,  154, 1589 — 1590). 
— An  extension  of  the  author's  theory  (preceding  abstracts)  to  the 
case  of  the  system  [Hg  +  wig]  changing  from  the  total  pressure  P  to 
the  total  pressure  P'.  The  application  to  this  case  of  the  reversible 
cycle  considered  by  the  author  leads  to  the  expression :  p^p^jP'"'^'^^^  = 
PiP2^/^'^^^^^\  where  p^,  p^,  etc.,  are  the  partial  pressures  of  the 
hydrogen  and  iodine  respectively.  This  is  not  identical  with  the 
ordinary  expression  deduced  by  the  law  of  mass  action.  T.  S.  P. 

The  Law  of  Guldberg  and  Waage  in  the  Case  of  G-aeeous 
Dissociation.  J.  Carvallo  {Gompt.  rend.,  1912,  154,  1590 — 1592). 
— In  contradiction  to  Colson  (preceding  abstracts),  the  author  shows, 
by  the  consideration  of  a  thermodynamic  cycle,  that  the  law  of  mass 
action  is  applicable  to  the  case  of  dissociation  of  a  gas.  The  cycle  is 
carried  out  in  the  usual  way  by  making  use  of  setni-permeable 
membranes,  a  necessary  condition  being  that  the  gases  must  behave  as 
perfect  gases.  T.  S.  P. 

The  Equilibrium  Solid-Liquid-Gas  in  Binary  Systems  Con- 
taining Mixed  Crystals.  I.  Hugo  R.  Kruyt  {Zmtsch.  physikaL 
Ghem.,  1912,  79,  657 — 776). — A  more  detailed  account  of  work 
already  published  (compare  Abstr.,  1910,  ii,  195,  837).  G.  S. 

Gaseous  Mineralisers  in  a  Magma.  I.  Paul  Niggli  {Zeitsch. 
anorg.  Chem.,  1912,  75,  161 — 188). — Mineralisers  in  a  magma  are 
substances  which  exert  a  large  effect  on  the  conditions  of  crystallisa- 
tion in  proportion  to  the  quantity  in  which  they  are  present.  Gaseous 
mineralisers  are  the  most  important. 

A  theoretical  discussion  of  ternary  systems  in  which  one  component 
is  gaseous  and  the  other  two  are  miscible  in  the  liquid  and  solid  state 
is  given.  The  only  binary  system  of  the  kind  that  has  been  completely 
investigated  is  ether-anthraquinone  (Smits,  Abstr.,  1904,  ii,  15),  but 
on  addition  of  alizarin  to  this,  some  decomposition  takes  place  near  the 
melting  point.  The  system  SOg-HgBrg-HgIg  has,  therefore,  been 
adopted.  The  two  salts  form  a  continuous  series  of  solid  solutions, 
the  freezing-point  curve  having  a  minimum  (Reinders,  Abstr.,  1900, 
ii,  70).  The  experiments  are  made  in  sealed  glass  tubes,  in  an 
electrically  heated  oil-bath,  the  first  measurements  being  those  of  the 
critical  temperature.  The  critical  temperature  of  sulphur  dioxide  is 
found  to  be  157*6°,  and  is  raised  by  the  presence  of  mercuric  bromide , 
The  conclusion  that  the  elevation  is  proportional  to  the  concentration 
of  the  dissolved  salt  (Centnerzwer,  Abstr.,  1903,  ii,  716)  is  confirmed. 
For  small  concentrations,  the  elevation  due  to  solid  solutions  is  the 
sum  of  the  two  elevations  taken  singly.     The  solubility  continues  to 
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increase  on  heating  above  the  critical  temperature,  and  large  crystals 
are  obtained  on  cooling  such  a  gaseous  solution.  At  264°,  6*2%  Hgl, 
or  8*6%  HgBr.,  is  present  in  the  liquid  phase  in  the  corresponding 
binary  system.  The  solubility  of  sulphur  dioxide  in  the  fused  salts 
increases  only  slightly  with  the  pressure.  Some  sulphur  dioxide  is 
absorbed  by  the  solid  salts  without  change  of  colour.  C.  H.  D. 

Kinetics  of  the  Transformation  of  Chloralkylamines  into 
Heterocyclic  Compounds.  Hebbert  Freundlich  and  Marion  B. 
Richards  {Zeitsch.  physikal.  Chem.,  1912,  79,  681— 699).— The  trans- 
formation of  e-chloroamylamine  into  the  isomeric  piperidine  hydro- 
chloride. CH2Cl-[CHj]^-NH2  — >  CaNHi„HCl,  which  was  previously 
investigated  in  aqueous  solution  (compare  Freundlich  and  Krestov- 
nikoEF,  Abstr.,  1911,  ii,  266)  has  now  been  investigated  in  totrachloro- 
ethate,  nitrobenzene,  and  benzene,  the  solvents  being  saturated  with 
moisture,  and  containing  drops  of  water.  The  reaction  is  unimolecular 
in  all  the  solvents  examined  ;  it  is  less  rapid  in  tetrachloroethane  and 
nitrobenzene  than  in  water,  and  still  less  rapid  in  benzene.  The 
temperature-coefficient  for  10°  in  the  organic  solvents  is  about  2'5, 
as  compared  with  3  "9  for  water. 

The  solubility  of  piperidine  hydrochloride  in  water  (5*19  mols.  per 
litre  at  25°)  and  in  the  other  three  solvents,  as  well  as  the  distri- 
bution coefficient  of  c-chloramylamine  between  water  and  the  organic 
solvents  was  determined.  There  is  no  apparent  connexion  between 
these  factors  and  the  velocity  constants,  from  which  it  appears  that 
the  medium  exerts  a  specific  influence  on  the  reaction-velocity. 
c-Chloroamylamine  is  adsorbed  from  aqueous  solution  by  charcoal  to  a 
much  greater  extent  than  its  isomeride  piperidine  hydrochloride. 

The  rate  of  transformation  of  e-chloro-)3-hexylamine  into  the 
isomeric  aaj-dimethylpyrrolidine  hydrochloride  in  the  presence  of 
excess  of  sodium  hydroxide  has  been  measured  at  0°  and  25°.  The 
results  are  somewhat  uncertain,  owing  to  the  fact  that  the  original 
substance  was  impure,  but  the  reaction  appears  to  be  unimolecular,  and 
is  slower  than  the  change  of  8-chlorobutylamine  to  pyrrolidine  hydro- 
chloride, already  investigated  {loc.  cit).  The  temperature-coefficient 
for  10°  is  about  4'4.  G.  S. 

Velocity  of  Reaction.  I.  G.  Poma  and  B.  Tanzi  (Gazzetta,  1912, 
42,  i,  425—437.  Compare  Abstr.,  1911,  ii,  707).— The  authors  have 
studied  the  effect  of  the  presence  of  water,  etc.,  on  the  kinetics  of  the 
bimolecular  reaction:  NMcjPh -HEtBr  =  NMe2EtPhBr  in  absolute 
alcohol. 

The  presence  of  2%  of  water  in  the  solvent  produces  but  slight  effect, 
but  the  value  of  10<^.K  at  30°  is  raised  from  1-5  to  38  by  5%  and  to 
8-7— 11-7  by  10%  of  water  (compare  Kremann,  Abstr.,  1906,  ii,  307). 
In  the  last  case  the  value  of  A'  increases  appreciably  with  time, 
probably  owing  to  secondary  reactions.  The  velocity  of  the  reaction  in 
acetone  solution  is  also  increased  by  addition  of  water. 

Acetonitrile,  the  dielectric  constant  of  which  is  only  about  one- 
half  of  that  of  water,  but  still  markedly  higher  than  that  of  alcohol, 
causes  increase  of  the  velocity  of  the  reaction  in  absolute  alcohol,  but 
the  extent  of  the  increase  is  much  less  than  that  produced  by  water. 
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Benzene,  even  when  present  in  the  solvent  to  the  extent  of  10%,  has 
no  sensible  influence  on  the  kinetics  of  the  reaction. 

These  results  indicate  that  Menschutkin's  conclusion,  that  the 
reaction  constant  increases  with  the  dielectric  constant  of  the  solvent, 
cannot  be  extended  to  the  case  of  mixtures  of  two  solvents  (Abstr., 
1890,  1366  ;  compare  Carrara,  Abstr.,  1901,  ii,  3).  T.  H.  P. 

Is  lonieation,  as  Indicated  by  Conductivity,  a  Necessary 
Prerequisite  for  the  Combination  of  Acids  with  Bases  ?  Otto 
FoLiN  and  Fred  F.  Flanders  (/.  Ameo:  Chem.  Soc,  1912,  34, 
774_779)._Folin  and  Wentworth  (Abstr.,  1910,  ii,  757)  have 
described  a  method  for  the  estimation  of  fatty  acids  by  titration  with 
sodium  cthoxide,  organic  liquids,  such  as  chloroform,  benzene,  toluene, 
and  carbon  tetrachloride,  being  used  as  the  solvents.  Folin  and 
Flanders  (Abstr.,  1911,  ii,  1039;  this  vol.,  ii,  501)  have  devised  similar 
methods  for  the  estimation  of  benzoic  and  hippuric  acids,  and  it  is  now 
shown  that  solutions  of  acids  of  all  classes  in  organic  solvents  may  be 
titrated  with  sodium  ethoxide.  It  is  pointed  out  that  the  conditions  of 
these  titrations  are  unusual,  and  do  not  seem  to  harmonise  with  the 
usual  views  based  on  the  electrolytic  dissociation  theory  in  accordance 
with  which  the  reaction  between  an  acid  and  an  alkali  is  actually  a 
reaction  between  hydrogen  and  hydroxyl  ions.  It  has  been  stated  by 
Ostwald  and  others  that  substances  do  not  undergo  ionisation  in 
solvents  of  the  character  of  benzene,  and  an  acid  dissolved  in  benzene 
would  therefore  be  present  in  the  non-ionised  state. 

In  view  of  this  lack  of  agreement  between  experiment  and  theory, 
the  conductivity  has  been  determined  of  certain  solutions,  such 
as  sodium  ethoxide  in  alcohol,  benzoic  acid  in  benzene  and  in  a 
mixture  of  benzene  and  alcohol,  and  sodium  benzoate  in  a  mixture 
of  benzene  and  alcohol.  The  conductivity  of  benzoic  acid  in  benzene  is 
too  small  to  be  measurable.  The  results  obtained  with  solutions 
of  sodium  amyloxide  and  benzoic  acid  in  amyl  alcohol,  and  of  sodium 
amyloxide  and  sodium  oleate  in  a  mixture  of  equal  parts  of  amyl 
alcohol  and  benzene  indicate  that  the  conductivities  of  these  solutions 
are  independent  of  the  solute,  since  they  are  of  about  the  same  order  as 
that  of  amyl  alcohol  itself  and  are  probably  due  to  it  in  each  case. 

In  general,  the  experiments  prove  that  the  solutions  of  acids  and 
alkalis  used  in  the  titrations  have  scarcely  any  conductivity,  and  that 
the  resulting  salt  solutions  are  also  almost  non-conducting.  Emphasis 
is  laid  on  the  facts  that  the  reactions  are  instantaneous,  and  that  the 
action  of  the  indicator  does  not  differ  materially  from  that  observed  in 
aqueous  solutions.  E.  G. 

The  Oxidation  Relations  of  Certain  Heavy  Metals.  Carlo 
Cervello  {Arch.  exp.  Path.  Pharm.,  1912,  68,  318 — 322). — Oxidation 
of  indigotin  and  pyrogallol  occurs  in  the  presence  of  certain  metallic 
chlorides,  that  of  manganese,  of  those  used,  being  an  exception.  The 
metals  arranged  in  ascending  order  of  activity  in  influencing  the 
intensity  and  rapidity  of  the  oxidation  are  :  iron,  copper,  mercury,  zinc. 
By  contact  with  indigotin  or  pyrogallol,  reduction  ot  the  chlorides 
of  iron,  copper,  and  mercury  takes  place  to  lower  oxidation  products. 
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If  air  is  completely   or   almost    completely    excluded,  the   intensity 
of  oxidation  is  lessened.  W.  D.  H. 

Importance  of  Temperature-correction  in  Weighing.  H.  I. 
Waterman  (Chem.  Weekblad,  1912,  9,  385— 386).— The  author  points 
out  that  a  knowledge  of  the  temperature-coeificient  of  the  balance  is 
a  most  important  factor  in  accurate  analysis.  A.  J.  W. 

An  Apparatus  for  the  Absorption  of  Fumes.  Otto  Folin  and 
W.  Denis  {J.  Biol.  Chem.,  1912,  11,  503 — 506). — A  simple  apparatus 
to  absorb  fumes  evolved  from  a  test-tube,  etc.,  is  described  and  figured. 

W.  D.  H. 

A  Flame  Experiment.  Alfred  C.  Egerton  {Chem.  News,  1912, 
105,  232 — 233). — A  glass  cylinder  is  provided  with  a  cork  at  the 
lower  end,  through  which  two  glass  tubes  pass,  one  for  the  admission 
of  hydrogen,  whilst  the  other,  longer,  tube  is  provided  with  a  copper 
nozzle.  The  upper  end  of  the  cylinder  is  also  fitted  with  a  copper 
foil  nozzle.  Hydrogen  is  first  admitted,  and  burns  in  air  at  the  top, 
the  flame  being  coloured  green  by  copper.  Chlorine  is  then  admitted 
through  the  small  tube,  and  burns  in  the  hydrogen  with  a  blue  flame. 

C.  H.  D. 
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Prevention  of  Hydrogen  Explosions  by  the  Interposition  of 
Steel  Wool.  O.  Ohmann  {Chem.  Zentr.,  1912,  i,  1426—1427  ;  from 
Zeitsch.  physik-chem.  Unterr.,  25,  26 — 28). — A  roll  of  steel  wool,  about 
2 — 3  cm.  long,  is  pressed  firmly  into  the  jet  of  a  hydrogen  apparatus. 
If  an  explosive  mixture  is  being  evolved  from  the  apparatus,  and  a 
light  is  applied  to  the  jet,  the  explosion  travels  back  only  as  far  as  the 
steel  wool,  where  the  flame  is  put  out  owing  to  the  rapid  cooling  which 
there  takes  place. 

The  wool  prevents  an  explosion  even  with  a  mixture  of  2/7th8 
hydrogen  and  5/7ths  air,  that  is,  with  a  mixture  of  maximum 
explosive  power.  It  can  also  be  used  with  mixtures  of  air  and  coal 
gas,  but  is  of  no  effect  with  a  mixture  of  hydrogen  and  oxygen  in  the 
proportions  necessary  to  form  water. 

The  magnetisability  of  steel  wool  is  much  less  than  that  of  iron 
powder.  T.  S.  P. 

Decomposition  of  Water  at  Ordinary  Temperatures  by 
Magnesium.  Arthur  W.  Knapp  (Chem.  News,  1912,  105,253). — 
Majjnesium  powder  is  added  to  ten  times  its  weight  of  water,  and 
followed  by  a  small  quantity  of  palladous  chloride.  Metallic 
palladium  is  formed,  and  the  water  boils.  The  escaping  hydrogen 
ignites  spontaneously.  C.  H.  D. 
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Weight  of  a  Normal  Litre  of  Atmospheric  Air  at  Geneva. 
Philippe  A.  Guye,  G.  Kovacs,  and  E.  Wourtzel  (Compt.  rend.,  1912, 
154,  1424 — 1426), — The  results  of  thirty  determinations  of  the 
weight  of  a  normal  litre  of  dry  air,  freed  from  carbon  dioxide,  give,  aa 
a  mean,  the  value  r2930  grams  (compare  Rayleigh,  Abstr.,  1893,  ii, 
514).  Evidence  is  afforded  of  slight  variations  in  the  density  of  air 
at  the  same  spot,  with  variation  in  barometric  pressure,  probably 
caused  by  influx  of  air  from  other  regions  richer  or  poorer  in  oxygen 
(compare  Morley,  Abstr.,  1882,  278,  1026).  W.  G. 

Weight  of  a  Normal  Litre  of  Air  at  Geneva.  Philippe  A.  Guye, 
J.  Kovacs,  and  E.  Wourtzel  {Compt.  rend.,  1912,  154,  1584—1586). 
— Comparison  of  the  results  previously  obtained  by  the  authors 
(preceding  abstract)  for  the  weight  of  a  normal  litre  of  dry  and  carbon 
dioxide-free  air  at  Geneva,  with  those  obtained  by  Rayleigh  in  London 
and  Leduc  in  Paris,  shows  that  the  air  at  Geneva  is  0*2 — 0"3  mg.  per 
litre  heavier  than  at  London  and  Paris.  The  analyses  of  Watson 
(Trans.,  1911,  99,  1460)  show  that  the  composition  of  air  collected  on 
the  same  day  at  places  not  very  far  from  each  other  may  vary.  From 
these  results  the  authors  draw  the  conclusion  that  the  weight  of 
a  normal  litre  of  dry  and  carbon  dioxide-free  air  may  vary,  on  the 
same  day,  from  place  to  place  to  the  extent  of  several  tenths  of  a 
milligram.  It  follows  that  the  density  of  air  should  not  be  used  as  a 
standard  of  comparison  for  the  density  of  other  gases.  T.  S.  P. 

The  Investigation  of  the  Upper  Layers  of  the  Atmosphere. 
Alfred  Wegener  {Zeitsch.  anorg.  Chem.,  1912,  75,  107 — 131). — The 
hypothesis  of  an  upper  atmosphere  of  hydrogen,  arrived  at  from 
calculations  of  partial  pressure,  is  confirmed  by  observations  of  the 
total  reflection  of  sound  waves,  of  the  appearance  and  disappearance  of 
twilight,  of  luminous  night-clouds,  and  of  the  glowing  of  meteors.  All 
these  observations  indicate  70 — 80  kilometres  as  the  approximate 
height  of  the  base  of  the  hydrogen  stratum.  In  the  spectrum  of  the 
aurora,  the  intensity  of  the  nitrogen  lines  diminishes,  and  that  of  the 
hydrogen  lines  increases,  with  increasing  height. 

On  the  basis  of  a  review  of  the  evidence,  a  table  and  diagram  are 
given  of  the  probable  distribution  of  the  gases  of  the  atmosphere. 
The  hydrogen  increases  very  rapidly  between  60  and  80  kilometres. 
Hydrogen  and  geocoronium  are  present  in  equal  volumes  at  200 
kilometres,  above  which  the  latter  gas  predominates.  Geocoronium  is 
probably  identical  with  coronium,  in  spite  of  the  difference  of  their 
spectra.  C.  H.  D 

Atmospheric  Ozone.  Harry  N.  Holmes  {Amer.  Chem.  J.,  1912, 
47,  497 — 508). — This  investigation  was  undertaken  with  the  object 
of  ascertaining  approximately  the  variation  in  the  amount  of  ozone  in 
the  air  with  the  different  seasons  and  during  sudden  atmospheric 
disturbances.  The  presence  of  appreciable  quantities  of  ozone  in  the 
air  during  the  winter  has  been  established  by  the  starch-potassium 
iodide  test ;  the  blue  colour  produced  is  usually  due  to  ozone  alone,  but 
occasionally   to   a   slight   extent    to    nitrogen   peroxide.      Hydrogen 
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peroxide  does  not  occur  in  the  air  in  suflBcient  quantities  to  affect  the 
most  delicate  reagents.  Nitrogen  peroxide  is  occasionally  present,  but 
the  inaxiraum  amounts  are  such  as  to  have  little  effect  on  the  starch- 
potassium  iodide  test.  The  maximum  amount  of  ozone  in  the  air  is 
only  found  when  "  high  "  barometric  areas  are  so  near  that  the  air 
from  great  heights  flows  rapidly  down  to  the  earth.  The  effect  of 
thunderstorms  on  the  formation  of  ozone  is  probably  very  small. 
Most  of  the  ozone  is  produced  by  the  action  of  the  sun's  ultra-violet 
rays  on  the  upper  air.  The  quantity  of  ozone  in  the  air  is  much 
greater  in  winter  than  in  summer.  E.  G. 

Formation  of  Hydrogen  Sulphide  through  "Galvanic 
Action."  WiLLEM  P.  JoEissEN  {Chem.  Weekblad,  1912,  9,  406—407. 
Compare  Skey,  Chem.  News,  1873,  27,  161  ;  Casamajor,  Abstr.,  1881, 
876). — Iron  disulphide,  FeSg,  and  the  sulphides  of  lead  and  bismuth  are 
practically  unattacked  by  dilute  hydrochloric  acid.  When  connected 
with  an  amalgamated  zinc  rod  immersed  in  the  acid,  a  steady  stream 
of  hydrogen  sulphide  is  evolved.  A.  J.  W. 

Blue  Acid  (the  Reduction  Product  of  Nitrous  Sulphuric 
Acid).  III.  WiLHELM  Manchot  {Zeitsch.  angew.  Chem.,  1912,  25, 
1055—1058.  Compare  Abstr.,  1910,  ii,  956,  1055  ;  1911,  ii,  107).— 
When  the  solution  of  the  •'  blue  acid  "  is  cooled  in  a  mixture  of  solid 
carbon  dioxide  and  acetone,  it  changes  to  an  intense  carmine-red 
colour.  The  formation  of  this  colour  is  a  very  delicate  test  for  the 
presence  of  "  blue  acid,"  since  very  dilute  solutions  which  are  colour- 
less at  ordinary  temperatures  become  red  at  low  temperatures. 

"Blue  acid"  is  not  produced  in  the  absence  of  sulphuric  acid,  as 
shown  by  experiments  in  which  concentrated  sulphuric  acid  was  re- 
placed by  glacial  acetic  acid  or  concentrated  phosphoric  acid  the 
nitrous  acid  being  reduced  either  by  sulphurous  acid  or  by  mercury. 

The  presence  of  sulphurous  acid  is  not  necessary  for  the  formation  of 
"  blue  acid."  When  mercury  is  used  as  the  reducing  agent,  the 
temperature  is  such  that  no  sulphurous  acid  is  produced  by  the  inter- 
action of  mercury  and  sulphuric  acid.  "  Blue  acid  "  is  not  formed 
when  sulphur  dioxide  is  passed  through  liquid  nitrogen  trioxide,  or 
by  the  interaction  of  nitric  oxide  and  concentrated  sulphuric  acid. 
It  is  readily  produced  when  formic  acid  is  used  as  the  reducing 
agent  instead  of  mercury  or  sulphur  dioxide. 

The  formation  of  **  blue  acid  "  by  the  use  of  mercury  or  formic  acid 
shows  that  the  reducing  agent  does  not  attack  the  sulphuric  acid 
molecule.  "Blue  acid"  must  therefore  be  a  compound  of  sulphuric 
acid  and  an  oxide  of  nitrogen.  This  oxide  must  be  a  higher  one  than 
nitric  oxide  and  a  lower  one  than  nitrogen  trioxide,  since  it  is  pro- 
duced by  the  reduction  of  nitrous  acid.  It  is  probably  somewhat 
complex  in  constitution,  because  of  the  change  in  colour  which  takes 
place  with  alteration  in  temperature.  Since  very  concentrated 
sulphuric  acid  does  not  give  the  formation  of  "blue  acid,"  it  is  prob- 
able that  this  compound  also  contains  water  in  the  molecule.  In  any 
case,  Raschig's  formula,  H2SNO5,  cannot  be  correct. 

The  remainder  of  the  paper  is  polemical  against  Raschig  (Abstr., 
1911,  ii,  200).  T.  8.  P. 
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Purification  of  Sulphuric  Acid,  Giuseppe  Bressanin  {Gazzetta, 
1912,  42,  i,  456-458.  Compare  Abstr.,  1911,  ii,  1133,  1134).— In 
sulphuric  acid  solution,  not  only  arsenic,  but  also  tin,  copper,  cadmium, 
and  lead  are  precipitated  as  iodides  on  addition  of  potassium  iodide, 
selenium  being  precipitated  as  such  at  the  same  time ;  also  nitric  and 
nitrous  acids  are  reduced  to  nitric  oxide.  With  mercury  and  bismuth, 
the  precipitate  first  formed  redissolves  in  excess  of  the  iodide.  The 
elements  of  the  third  and  successive  groups  are  not  precipitated.  A 
sulphuric  acid  solution  of  arsenic  containing  0*001  mg.  As  per  c.c. 
gives  an  immediate  percipitate  with  potassium  iodide,  whilst  with 
0*0005  mg.  per  c.c,  a  precipitate  forms  after  some  time. 

The  following  method  is  suggested  for  the  purification  of  sulphuric 
acid.  To  each  litre  of  the  cold  acid  having  D'"  1*53  are  added 
10  c.c.  of  a  30%  hydriodic  acid  solution.  After  twelve  hours,  the  acid 
is  passed  through  a  filter  consisting  of  a  lower  layer  of  glass  wool, 
and  an  upper  one  of  fine  asbestos  pulp  washed  with  hydrochloric  acid  : 
before  being  used,  the  whole  filter  is  washed  with  the  acid  to  be 
filtered,  the  first  portions  passing  through  being  rejected.  The  filtered 
acid  is  coloured  with  iodine,  which  is  eliminated  by  heating  in  a  vessel 
of  non-arsenical  material,  such  as  Jena  glass.  If  a  delivery  tube 
dipping  into  potassium  hydroxide  solution  is  fitted  to  the  vessel,  it 
can  be  seen  when  all  the  iodine  not  used  in  the  precipitation  is 
evolved.  T.  H.  P. 

Electrolytic  Preparation  of  Persulphates.  Carl  Schall  and 
K.  Andrich  (Chem.  Zeit.,  1912,  36,  645). — In  the  electrolytic  prepara- 
tion of  persulphates  according  to  the  method  described  by  Blumer 
(this  vol.,  ii,  41),  the  yields  obtained  were  determined  by  titration  of 
the  electrolyte.  The  authors  have  endeavoured  to  determine  the  yields 
by  collecting  and  weighing  the  solid  persulphate,  but  were  unsuccess- 
ful in  the  case  of  ammonium  persulphate.  With  potassium  persulphate, 
however,  a  current-yield  of  the  solid  salt  amounting  to  71*1%  was 
obtained. 

The  electrolyte  used  consisted  of  1250  c.c.  of  a  saturated  (at  18'5°) 
solution  of  potassium  persulphate,  to  which  were  added  600  grams  of 
potassium  hydrogen  sulphate,  2  grams  of  potassium  ferricyanide,  and 
10  c.c.  of  concentrated  sulphuric  acid.  It  was  kept  saturated  with 
potassium  hydrogen  sulphate  by  immersing  a  glass  vessel,  pierced  with 
holes  and  containing  the  salt,  in  the  electrolyte.  The  anode  was  of 
platinum  wire  and  the  cathode  of  nickel  foil,  the  current  densities 
being  0*12  and  2*11  amperes  per  sq.  cm.  at  the  anode  and  cathode 
respectively,  using  16  amperes.  The  temperature  was  maintained  in 
the  neighbourhood  of  20°.  The  details  of  the  apparatus  were  similar 
to  those  given  by  Blumer  (loc.  cit.).  T.  S.  P. 

Sulphide  of  Tellurium.  Walter  0.  Snelling  {J.  Amer.  Ghem. 
Soc,  1912,  34,  802— 811).— When  a  slightly  acid  solution  of  tellurous 
acid  or  a  tellurous  salt  is  treated  with  hydrogen  sulphide,  a  dark  red 
precipitate  is  produced,  which  gradually  becomes  black.  When  dried 
and  heated,  the  substance  softens  and  forms  a  grey,  somewhat 
lustrous  mass.     Berzelius  regarded  this  product  as  tellurium  sulphide, 
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TeSg,  but  subsequent  workers  have  shown  that  it  consists  of  a 
mixture  of  sulphur  and  tellurium  in  the  proportions  required  by 
this  formula. 

Experiments  are  now  described  which  show  that  if  the  mixture 
is  warmed  after  precipitation  or  left  for  several  hours,  the  whole  of 
the  sulphur  in  the  precipitate  can  be  extracted  by  carbon  disulphide. 
It  has  been  found,  however,  that  at  the  moment  of  precipitation  only 
one-half  of  the  sulphur  is  soluble  in  carbon  disulphide,  and  that  the 
insoluble  residue  consists  of  tellurium  sulphide,  TeS.  This  compound 
is  very  unstable  and  decomposes  completely  in  about  four  hours  at  0°, 
and  much  more  rapidly  at  higher  temperatures.  The  reaction  between 
tellurous  acid  and  hydrogen  sulphide  is  expressed  by  the  equation  : 
2H2S  +  HjTeOg  =  TeS  +  S  +  SHjO.  E.  G. 

Red  Phosphorus.  Alfreb  Stock,  Hans  Schradeb,  and  Erich 
Stamm  (^er.,  1912,  45,  1514 — 1528). — The  transformation  of  yellow 
into  red  phosphorus  was  carried  out  in  an  exhausted  flask  provided 
with  a  side-tube  which  contained  ordinary  phosphorus.  By  local 
cooling  of  the  flask,  a  thin  film  of  phosphorus  was  deposited,  which 
was  subjected  to  the  light  from  a  mercury  lamp,  so  arranged  that  the 
film  was  illuminated  on  the  inner  side.  Residual  yellow  phosphorus 
was  removed  by  cooling  the  side-tube  of  the  flask  during  several 
days  in  liquid  air.  The  violet  portion  of  the  visible  spectrum  was 
found  to  be  the  active  agent  in  bringing  about  the  change  on  which 
temperature  has  comparatively  little  influence. 

The  density  of  the  phosphorus  so  obtained  varied  from  1"95  for  the 
yellow  and  light  red  specimens  to  2 "25  for  the  darker  specimens. 
Under  the  microscope,  the  more  voluminous  preparations  appeared  to 
be  composed  of  minute  particles  (diameter  1/100  mm.  and  less). 
Other  specimens  contained  larger  aggregates  which  showed  distinct 
brightening  when  brought  between  crossed  Nicols  in  the  polarisation 
microscope,  a  phenomenon  which  possibly,  but  not  necessarily,  points  to 
the  presence  of  crystalline  particles. 

When  phosphorus  vapour  was  rapidly  cooled,  a  portion  of  it 
condensed  in  the  form  of  red  phosphorus,  the  proportion  of  the  latter 
UKireasing  with  increasing  temperature  of  the  phosphorus  vapour. 
The  duration  of  heating  was  found  to  be  of  little  importance,  but 
cooling  must  be  effected  as  rapidly  as  possible.  Somewhat  similar 
observations  have  been  made  by  Hittorf  {Ann.  Phys.  Chem.,  1865, 
[ii],  126,  222).  The  authors  draw  the  conclusion  that  red  and  yellow 
phosphorus  are  chemically  different,  and  that  the  former  is  probably 
formed  by  the  union  of  the  dissociated  particles  of  the  phosphorus 
vapour  among  themselves,  or  with  undissociated  phosphorus 
molecules. 

Red  phosphorus,  prepared  in  this  manner,  is  yellowish-red  to  blood- 
red  in  thin  layers,  black  with  violet  glance  in  compact  pieces.  When 
finely  ground,  it  resembles  commercial  red  pho.^phorus.  The  highest 
value  observed  for  its  density  was  2*115.  It  appears  to  be  crystal- 
line, is  stable  towards  air,  only  slowly  attacked  by  boiling  sodium 
hydroxide,  and  does  not  form  a  red  solution  in  aqueous  alcoholic 
potassium  hydroxide. 
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Condensation  of  red  phosphorus  is  shown  to  take  place  independently 
of  the  presence  of  liquid  yellow  phosphorus.  H.  W. 

The  Iodides  of  Elements  of  the  Nitrogen  Group.  Frans  M. 
Jaegkr  and  H.  J.  Dooknbosch  {Zeitsch.  anorg.  Ghem.,  1912,  75, 
261 — 271). — The  existence  of  a  compound  Sbig  was  disputed  by 
Maclvor  (this  Journ.,  1876,  29,  328).  The  freezing-point  curve  of 
mixtures  of  antimony  tri-iodide  with  antimony  or  iodine  shows  that 
only  the  one  compound  Sbl,  exists,  melting  sharply  at  170*8°.  It  is 
not  appreciably  miscible  with  antimony,  but  forms  two  liquids  layers, 
the  horizontal  branch  occurring  at  169°.  The  eutectic  point  lies  at 
80°  and  88*2  atomic  %  of  iodine.  The  form  of  the  iodine  end  of  the 
curve  is  in  agreement  with  the  depression  found  by  Timmermans 
(Abstr.,  1906,  ii,  429);  SbJ^  does  nob  exist. 

The  freezing-point  curve  of  mixtures  of  arsenic  and  iodine  indicates 
the  existence  of  one  compound,  Aslg,  which  melts  without  decom- 
position at  140*7°,  and  of  another,  AS2I4,  which  appears  as  a  liquid 
layer  at  135 — 136°,  the  eutectic  point  between  the  two  compounds 
being  at  120"5°.  It  has  not  been  found  possible  to  isolate  this  second 
compound  in  a  pure  state,  even  by  extraction  with  solvents,  or  by 
formation  of  solid  solutions  with  P2I4. 

Antimony  and  arsenic  tri- iodides  form  a  complete  series  of  solid 
solutions,  the  curve  passing  through  a  minimum  freezing  point  at 
136°.  Antimony  and  phosphorus  tri-iodides  form  a  simple  eutecti- 
ferous  series,  without  solid  solutions,  the  eutectic  point  lying  at  52° 
and  about  86  mol.  %  PI3.  Arsenic  and  phosphorus  tri-iodides  form 
two  series  of  solid  solutions,  with  a  transformation  point  at  73*5°,  the 
saturated  solid  solutions  at  that  temperature  containing  respectively 
18  and  75  mol.  %  PI,.  C.  H.  D. 

The  Constitution  of  the  Perborates.  E.  Bosshard  and  K. 
ZwiCKY  {Zeitsch.  angew.  Chem.,  1912,  25,  993 — 995). — Twenty  different 
perborates  have  been  heated  gently  at  55 — 65°,  either  under  diminished 
pressure  or  in  a  current  of  air  free  from  carbon  dioxide,  in  order  to 
ascertain  if  hydrogen  peroxide  is  eliminated.  In  one  case  only  was  a 
trace  of  hydrogen  peroxide  found  in  the  distillate ;  the  general  result 
was  that  the  water  of  crystallisation  distilled  over,  and  the  percentage 
of  active  oxygen  in  the  residue  increased. 

A  potassium  peroxide  perborate,  JLBO^fTcL^O,  is  described,  which  is 
stable  and  evolves  only  traces  of  oxygen  on  solution  in  water  (compare 
the  corresponding  unstable  sodium  compound,  Melikoff  and  Pissar- 
jewsky,  Abstr.,  1898,  ii,  332,  374).  "When  dried  in  a  vacuum  over 
phosphoric  oxide,  four  molecules  of  this  salt  lose  IHgO,  so  that  it  is 
improbable  that  it  contains  hydrogen  peroxide  of  crystallisation. 

The  velocity  of  decomposition  of  an  aqueous  solution  of  sodium 
perborate  under  the  catalytic  influence  of  colloidal  platinum  is  less 
than  that  of  a  solution  of  hydrogen  peroxide  under  corresponding 
conditions. 

From  the  above  results  the  authors  draw  the  conclusion  that  the 
perborates  do  not  contain  hydrogen  peroxide  of   crystallisation,  and 
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have    the  constitution  MO*B<'X,    and   not    MO'OBO.      The  above 


s  in 


potassium  salt  would  then  be  formulated  as  KO*0*B^ ' ,  which  \ 

accordance  with  its  stability,  since  a  compound  of  the  alternative 
formula  KO'O'O'BO  would  probably  be  very  unstable,  owing  to  the 
chain  of  three  oxygen  atoms. 

Riesenfeld's  test  (this  vol.,  ii,  156)  for  distinguishing  true  per-salts 
from  salts  with  hydrogen  peroxide  of  crystallisation  fails  in  the  case 
of  the  perborates.  T.  S.  P. 

Observations  on  the  Silicon  Hydrides.  Adolphe  Besson  (Compt. 
rend.,  1912,  154,  1603— 1606).— The  silicon  hydride  obtained  from 
the  magnesium  silicide  prepared  by  the  action  of  magnesium  on  silica 
(quartz)  generally  contains  hydrogen  phosphide  and  hydrogen  sulphide 
as  impurities.  These  are  best  removed  by  passing  the  gas  through  a 
dilute  aqueous  solution  of  iodine  in  potassium  iodide  or  hydrogen 
iodide;  the  purified  gas  is  then  dried  by  means  of  phosphoric  oxide. 

The  gas  so  obtained  (designated  hereafter  as  "  the  mixed  gas ") 
generally  contains  only  about  5%  of  silicon  hydride  (SiH^),  and 
is  admixed  with  hydrogen.  During  the  preparation  a  white  solid  forms 
in  the  reaction  mixture,  which,  on  analysis,  proves  to  be  silico-oxalic 
acid,  SigO^Ho ;  the  yield  of  this  substance  generally  amounts  to 
25 — 30%  of  the  magnesium  silicide  used. 

The  dry  mixed  gas  is  not  acted  on  by  exposure  to  light.  It  is 
decomposed  by  the  electric  discharge,  a  yellow  to  brown  deposit 
forming  on  the  electrodes  and  on  the  sides  of  the  tubes.  The  deposit 
readily  takes  fire  on  exposure  to  the  air,  and  contains  2 — 5%  of  silicon, 
but  no  compound  of  definite  composition  could  be  isolated. 

The  mixed  ga.s  has  no  action  on  a  concentrated  solution  of  ammonia, 
or  on  dry  liquid  ammonia.  In  the  presence  of  moisture,  however, 
the  liquid  ammonia  gives  a  white  solid,  which,  when  dried  at  100°,  has 
a  composition  corresponding  with  the  formula  H^SijO^. 

The  author  has  further  investigated  the  white  solid  produced  by  the 
action  of  air  or  oxygen  on  the  mixed  gas  (compare  this  vol.,  ii,  255). 
When  dried  for  several  hours  in  a  vacuum  at  100°,  it  has  a  composition 
corresponding  with  the  formula  HjSijOg.  The  action  of  heat  on  this 
substance  did  not  lead  to  any  very  definite  results,  although  when 
carefully  heated  in  a  vacuum  it  loses  hydrogen,  and  the  composition 
of  the  residue  approaches  the  formula  SigOj.  T.  S.  P. 

Apparatus  for  Determining  the  Vapour-pressure  Isothermals 
of  the  Gel  of  Silicic  Acid.  Richard  Zsigmondy,  Wilhelm  Bach- 
MANN,  and  Elizabeth  Findlay  Stevenson  (Zeitsch.  anorg.  Chem.,  1912, 
76,  189 — 197). — A  vacuum  vessel,  provided  with  a  manometer,  is 
connected  by  means  of  high  vacuum  taps  with  a  vacuum  pump  and  a 
weighing  vessel.  When  alcohol  or  benzene  is  used,  taps  with  mercury 
seal  are  substituted.  A  gel  being  introduced  into  the  weighing  vessel 
in  small  fragments,  water  is  placed  in  the  vacuum  vessel,  and,  the 
whole  apparatus  being  kept  at  15°,  weighings  are  taken  daily  until 
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the  weight  is  constant.  The  water  is  then  replaced  by  sulphuric  acid 
of  known  concentration,  and  the  operation  is  repeated,  the  last 
experiment  being  made  with  concentrated  sulphuric  acid.  The  series 
of  operations  may  then  be  reversed. 

The  dehydration  curve  thus  obtained  for  silicic  acid  gel  is  similar 
to  that  found  by  van  Bemmelen,  but  the  middle  portion  is  less  nearly 
horizontal.  Gels  containing  alcohol  are  examined  in  similar  manner, 
using  mixtures  of  alcohol  and  glycerol  in  the  vacuum  vessel.  A  sharp 
change  in  the  direction  of  the  curve  is  observed  at  the  point  at  which 
the  gel  becomes  opaque  (compare  Zsigmondy,  Abstr.,  1911,  ii,  880). 

C.  H.  D. 

Preparation  of  a  Readily  Soluble  Acid  Sodium  Borate- 
Saccharin-Fabrik  Aktien-Gesellschaft  vokm.  Fahlberg,  List  &  Co- 
(D.E.-P.  244778). — The  salt  obtained  by  the  interaction  of  one 
equivalent  of  borax  with  three  of  boric  acid  is  known ;  it  is  now  found 
that  by  employing  four  equivalents  of  boric  acid  in  concentrated 
aqueous  solution  that  a  sodium  hydrogen  pyrohorate,  l^HiRBfi^y^^YLef), 
of  constant  composition  is  obtained. 

It  forms  a  crystalline,  colourless  powder  with  a  faintly  acid  taste,  and 
is  sharply  differentiated  from  borax  by  not  giving  a  pink  colour  with 
phenolphthalein,  and  in  that  the  precipitate  obtained  with  silver 
nitrate  does  not  darken  when  boiled.  F.  M.  G.  M. 

Action  of  Lithium  Hydroxide  on  Calcium  Carbonate. 
William  Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg.,  1912, 
201 — 202). — When  freshly  precipitated  calcium  carbonate  is  kept  for 
thirty-four  hours  in  a  solution  of  lithium  hydroxide  at  97 — 98°,  the 
calcium  is  replaced  by  lithium  to  the  extent  of  2 '9%.  The  concentra- 
tion of  the  lithium  solution  does  not  affect  the  result.  The  reactiou  is 
entirely  reversible,  and  the  reversibility  is  simply  a  function  of  the 
time.  W.  G. 

Systematic  Errors  in  the  Determination  of  Atomic 
"Weights.  GusTAV  D.  Hinrichs  {Compt.  rend.,  1912,  164, 
1227 — 1229). — A  more  detailed  mathematical  investigation  than  that 
already  given  (this  vol.,  ii,  253)  of  the  work  of  Richards  and  Wells  on 
the  atomic  weight  of  silver  and  that  of  Wourtzel  (this  vol.,  ii,  248)  on  the 
atomic  weight  of  nitrogen  confirms  the  previous  conclusion  that  the  true 
atomic  weight  of  silver  is  108  and  that  of  nitrogen  14.         T.  A.  H. 

Properties  and  Chemical  Composition  of  Electrically 
Prepared  Colloidal  Silver  Precipitated  from  its  Solutions  by 
Electrolytes.  G.  Rebiere  (Compt.  rend.,  1912,  154,  1540 — 1543. 
Compare  Abstr.,  1909,  ii,  312). — A  solution  of  colloidal  silver 
prepared  by  Bredig's  method  is  added  to  a  5%  solution  of  barium  or 
calcium  nitrate,  the  mixture  centrifugalised,  and  the  clear  liquid 
decanted.  The  residue  is  washed  with  water  until  free  from  barium  or 
calcium,  then  with  alcohol  and  ether,  and  dried  over  sulphuric  acid. 
The  silver  precipitate  thus  obtained  is  a  black  powder  with  a  brown 
tinge,  which  does  not  become  lustrous  on  rubbing.  With  hydrochloric 
acid  it  gives  silver   chloride  and   silver.     It   slowly  absorbs   carbon 
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dioxide  from  the  air.  When  warmed  in  an  atmosphere  of  nitrogen  it  is 
decomposed  into  silver  and  oxygen.  Analyses  point  to  the  colloidal 
silver,  precipitated  as  above,  being  a  mixture  of  silver  and  silver  oxide 
in  proportions  varying  according  to  the  conditions  of  preparation  of 
the  colloidal  solution.  W.  G. 

Solubility  of  Silver  Chloride  in  Water.  G.  van  Kossem 
(C/iern.  Weekblad,  1912,  9,  396—403.  Compare  this  vol.,  ii,  348).— A 
continuation  of  the  investigation  of  the  solubility  of  silver  chloride 
in  water  by  the  electro-conductivity  method,  the  experiments  being 
made  in  presence  and  in  absence  of  light  at  18°  and  25°.  The  problem 
of  the  influence  of  potassium  nitrate  on  the  solubility  still  awaits 
solution.  A.  J.  W. 

Solubility  of  Calcium  Carbonate  in  Water.  James  Kendall 
{Phil.  Mag.,  1912,  [vi],  23,  958— 976).— The  solubility  of  calcite 
and  aragonite  in  water  has  been  determined  at  25°,  50°,  and  100°  by 
the  diiect  method  in  which  large  silica  flasks  were  employed  for  the 
preparation  and  analysis  of  the  saturated  solutions.  At  these  three 
temperatures,  the  solubility  of  calcite,  expressed  in  grams  per  litre, 
was  found  to  be  001433,  001504,  0-01779,  and  that  of  aragonite 
001528,  001617,  001902.  The  ratio  of  the  solubilities  at  the 
three  temperatures  is  constant  within  the  limits  of  the  experimental 
error. 

Experiments  were  also  made  in  which  it  was  sought  to  determine 
the  solubility  by  removal  of  the  carbon  dioxide  from  solutions  of 
calcium  hydrogen  carbonate.  The  results  for  25°  are  practically  the 
same  as  those  for  calcite  at  this  temperature ;  those  for  50°  lie  between 
tlie  values  for  calcite  and  aragonite,  whilst  those  for  100°  are  identical 
with  the  value  for  aragonite.  This  series  of  numbers  is  in  agree- 
ment with  the  observations  relating  to  the  influence  of  temperature  on 
the  nature  of  the  crystalline  product  which  separates  out  from  hydrogen 
carbonate  solutions. 

The  solubility  of  amorphous  calcium  carbonate  could  not  be 
determined  on  account  of  its  instability. 

In  contact  with  air  containing  3'7  parts  of  carbon  dioxide  per  10,000, 
the  solubility  of  calcite  was  found  to  be  004608  gram  per  litre  at  25° 
and  002925  at  50°. 

Measurements  of  the  electrical  conductivity  of  solutions  of  sodium 
and  calcium  hydrogen  carbonates  and  of  calcium  sulphate  are  also 
recorded.  H.  M.  D. 

Density  of  Silicate  Mixtures.  Edwin  Ward  Tillotson,  jun. 
{J.  hid.  Eng.  Chem.,  1911,  3,  897 — 900).— It  has  been  shown  by 
Winkelmann  and  Sehott  that  the  density  of  a  glass  may  be 
calculated  with  a  rough  degree  of  accuracy  from  its  chemical 
composition. 

The  densities  of  some  pure  and  mixed  silicates  have  therefoi-e  been 
calculated,  using  the  method  and  factors  suggested  by  these  authors 
{Ann.  Phyg.  Chem.,  1894,  [iii],  51,  697)  with  unsatisfactory  results ; 
new    factors   have    therefore    been   devised;    these   are:    CaO»4-l, 
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MgO  =  4-0,  Al20g  =  2-75,  Li20  =  3'7,  and  it  is  stated  that,  although  the 
method  is  not  theoretically  correct,  it  is  capable  of  giving  results  (for 
a  large  variety  of  glass)  which  are  only  1  to  1  "5%  in  error. 

F.  M.  G.  M. 

Glucinum  Arsenates.  Benno  Bleyer  and  Br.  MiJller  (Zeitsch. 
anorg.  Chen.,  1912,  75,  285 — 292). — Whilst  aluminium  arsenates  can 
only  be  obtained  from  aqueous  solutions  in  a  highly  basic  form, 
magnesium  arsenates  are  stable.  Glucinum,  in  accordance  with 
expectation,  lies  between  the  two. 

Monoglucinum  arsenate,  G1H4(A80^)2,  prepared  in  concentrated 
solution  and  evaporated  in  a  vacuum,  forms  colourless,  hygroscopic 
leaflets.  The  diglucinum  salt,  GlHAsO^,  has  only  been  obtained  in  an 
impure  state  by  heating  arsenic  oxide  with  glucinum  hydroxide  in  a 
sealed  tube  at  220°.  When  an  attempt  is  made  to  prepare  it  in 
solution,  triglucinum  arsenate,  Gl3(As04)2,15H20,  is  obtained  as  an 
amorphous  powder,  whilst  solutions  in  the  proportions  to  yield  the 
latter  compound  yield  instead  a  basic  salt,  Gl3(AsO^)2,G10,8H20. 

Potassium  glucinum  arsenate,  KGlAs04,|GlO,5H20,  from  potassium 
arsenate  and  glucinum  sulphate,  is  unstable  and  amorphous,  and 
yields  more  highly  basic  salts  on  hydrolysis.  The  corresponding  sodium 
salt,  NaGlAs04,^G10,6H20,  behaves  similarly,  whilst  ammonium 
glucinum  arsenate,  NH4GlAs04,4JH20,  is  more  stable,  although  it 
also  undergoes  further  hydrolysis. 

For  analysis,  the  salts  are  dissolved  in  cold  concentrated,  hydro- 
chloric acid  and  saturated  at  0°  under  pressure  with  hydrogen 
sulphide.  The  ASgSj  is  collected,  washed  with  alcohol,  and  dried  at 
105°.     The  glucinum  is  precipitated  from  the  filtrate  by  ammonia. 

C.  H.  D. 

Preparation  and  Heat  of  Formation  of  Magnesium 
Nitride.  Camille  Matignon  {Compt.  rend.,  1912,  154,  1351 — 1353. 
Compare  Matignon  and  Lassieur,  this  vol.,  ii,  255). — Magnesium 
nitride  is  most  conveniently  obtained  by  the  interaction  of  finely 
divided  magnesium  and  ammonia.  From  the  heat  developed  when  the 
nitride  is  decomposed  by  dilute  sulphuric  acid,  the  heat  of  formation  of 
the  former  is  calculated  to  be  +  11 9*7  cal.  H.  W. 

Alkaline  Solutions  of  Zinc  Hydroxide.  Arthur  Hantzsch 
{Zeitsch.  anorg.  Chem.,  1912,  75,  371 — 372.  Compare  Klein,  this  vol., 
ii,  351). — The  author's  description  of  alkaline  solutions  of  zinc 
hydroxide  as  pseudo-solutions  (Abstr.,  1902,  ii,  395)  was  not  intended 
to  exclude  the  existence  of  zincoxides,  and  the  existence  of  modifica- 
tions of  zinc  hydroxide  was  held  to  be  probable.  Moreover,  the  work 
of  Mecklenburgh  on  stannic  acids  (this  vol.,  ii,  355)  has  shown  that 
such  differences  of  solubility  may  be  partly  chemical  and  partly 
physical.  0.  H.  D. 

Attempt  to  Determine  Certain  Atomic  Weights.  Hector 
Pecheux  {Compt.  rend.,  1912,  154,  1419— 1420).— The  weights  of 
metal   deposited   on   the   cathode   in  a  number  of   electrolytic  cells, 


INORGANIC  CHEMISTRY.  11.   645 

arranged  in  series  and  containinc;  solutions  of  pure,  neutral  metallic 
salts,  submitted  to  the  influence  of  the  same  current  for  the  same  time 
were  determined.  Silver  (A.W.  107"88)  being  taken  as  the  stmdard, 
the  atomic  weights  of  the  other  metals  were  calculated  from 
the  results  obtained,  giving  the  values  Pb  =  20686;  Cu  =  63-43; 
Zn  =  65-44.  W.  G. 

Porous  Metals.  Hannover  (Compt.  rend.,  1912, 154,  1594 — 1597). 
— When  a  binary  alloy  containing  a  greater  percentage  of  the  one  com- 
ponent than  corresponds  with  the  eutectic  composition  is  centrif  ugalised 
whilst  in  the  liquid  (somewhat  pasty)  condition,  the  eutectic  can  be 
expelled,  leaving  the  component  in  excess  in  a  porous  condition. 
Using  an  alloy  of  lead  and  antimony  containing  90%  of  lead,  and  one 
of  tin  and  lead  containing  80%  of  tin,  the  author  has  obtained  both 
porous  lead  and  porous  tin.  Similarly,  from  an  alloy  of  lead  with  an 
excess  of  antimony,  porous  antimony  was  obtained. 

The  porous  lead  so  obtained  may  be  used  in  making  accumulator 
plates  of  very  large  capacity.  Other  uses  for  these  porous  metals  are 
suggested.  T.  S.  P. 

Spontaneous  and  Progressive  Destruction  of  Certain 
Objects  Made  of  Lead.  Camille  Matignon  {Gompt.  rend.,  1912, 
154,  1609 — 1611). — Ancient  lead  objects  preserved  in  museums  often 
gradually  crumble  to  a  fine  powder  consisting  essentially  of  lead 
carbonate.  When  such  destruction  has  taken  place,  chlorides  are 
always  present  in  the  powder.  Experiments  with  lead  which  had 
been  immersed  in  a  30%  solution  of  sea-salt  and  then  dried  so  that 
crystals  of  salt  clung  to  it,  proved  that  progressive  destruction  took 
place  over  a  period  of  throe  years  of  testing.  A  blank  experiment  with 
lead  which  had  not  been  dipped  into  such  a  solution  showed  no 
destruction  over  the  same  period  of  time. 

The  author  supposes  that  some  such  cycle  of  reactions  as  the 
following  take  place  : 

2NaCl  +  Pb  +  0  +  CO2  =  NajCOg  +  PbCIj  =  PbCOj  +  2NaCl. 

Coating  lead  objects  which  are  in  the  process  of  destruction  with  a 
collodion  varnish  retards,  but  does  not  do  away  with,  the  destruction. 
Washing  them  with  boiling  water  until  the  wash-water  does  not  give 
the  test  for  chlorides,  is  of  no  effect.  T.  S.  P. 

Optical  Characters  of  Some  Lead  Silicates.  Edward  H. 
Kraus,  Hermon  C.  Cooper,  and  A.  A.  Klein  {Centr.  Min.,  1912, 
289—297.  Compare  Abstr.,  1909,  ii,  890,  1009).— The  materials 
examined  consisted  of  the  natural  minerals  alamosite  (PbSiOg,  Abstr., 
1909,  ii,  676)  and  barysilite  (3PbO,2Si0.2) ;  numerous  crucible  fusions 
of  lead  oxide  and  silica  in  various  proportions ;  and  crystals  from  a 
lead  furnace  in  Missouri.  The  microscopical  characters  indicate  the 
existence  of  three  definite  compounds  : 

(1)  Lead  metasilicate  (PbSiOg),  which  shows  a  good  cleavage  in  one 
direction,  oblique  extinction,  and  a  positive  biaxial  interference-figure 
with  high  refraction  and  birefringence. 

(2)  Lead  pyrosilicate  (3PbO,2SiO.^),  with  a  columnar  structure  and 
transverse  cleavage  ;  it  is  optically  uniaxial  and  negative  with  high 
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refraction  and  low  birefringence.  The  crystals  from  a  lead  furnace, 
with  approximately  the  composition  7PbO,4Si02,  are  hexagonal  with 
rt:c=l:l'0246  and  strong  positive  birefringence;  this  material  is  a 
complex  solid  solution  of  lead  and  other  silicates,  and  is  not  an 
artificial  barysilite. 

(3)  Lead  orthosilicate  (PbgSiO^),  with  fibrous  to  columnar  structure 
and  a  transverse  cleavage,  straight  extinction  and  optically  biaxial, 
and  negative  with  high  refraction  and  birefringence. 

A  eutectic  with  58%  molecules  PbO  is  formed  in  some  of  the 
fusions.  L.  J.  S. 

The  Thallic  Salts  of  Halogen  Oxy-acids.  Julius  Geweckb 
(Zeitsch.  anorg.  Chem.,  1912,75,  272— 276).— Thallous  chlorate,  pre- 
pared from  thallous  nitrate  and  potassium  chlorate,  explodes  at  186°. 
Thallic  chlorate,  T1(C103)3,4H20,  obtained  by  dissolving  freshly  pre- 
pared, moist  thallic  oxide  in  chloric  acid  and  evaporating  in  a  vacuum 
at  25°,  forms  colourless,  deliquescent,  rhombic  crystals  after  recrys- 
tallisation  from  a  small  quantity  of  water.  Thallic  perchloratc, 
T1(C104)3,6H20,  from  thallic  chloride  and  silver  perchlorate,  with  an 
excess  of  perchloric  acid,  separates  in  a  vacuum  in  small,  white, 
hygroscopic  crystals.  Thallic  bromate,  Tl(BrOg)3,3H20,  is  white  and 
hygroscopic.  Thallic  iodate,  T1(I03)3,12H20  and  SHgO,  is  white, 
becoming  brown  through  hydrolysis.  The  salt  with  I2H2O  is  pre- 
pared by  means  of  iodic  acid,  and  that  with  2H2O  from  silver  iodate 
and  thallic  chloride,  or  by  the  action  of  chlorine  on  thallous  iodate. 

C.  H.  D. 

Tensile  Strength  of  Electrolytic  Copper  on  a  Rotating 
Cathode.  C.  W.  Bennett  (/.  Physical  Chem.,  1912,  16,  294—311). 
— Copper  was  electro-deposited  on  a  1"  aluminium  tube  which  was 
rotated  at  varying  speeds  up  to  5500  revolutions  per  minute,  current 
densities  up  to  4*3  amperes  per  sq.  cm.  being  used.  A  high  speed  and 
moderately  high  current  density  lead  to  a  cathode  in  which  the 
crystals  are  small  and  the  tensile  strength  correspondingly  high.  If, 
however,  the  current  density  is  so  high  that  the  temperature  of  the 
cell  rises  notably,  the  strength  of  the  deposited  copper  falls  off,  since  a 
high  temperatiire  of  deposition  gives  rise  to  a  coarser,  crystalline 
structure.  With  very  high  current  densities  the  tensile  strength  is 
low,  possibly  because  cuprous  oxide  is  deposited. 

In  the  author's  apparatus  (this  vol.,  ii,  622),  the  electrolyte  not 
being  cooled,  there  is  an  optimum  current  density  for  each  speed  of 
rotation  at  which  the  deposit  has  its  maximum  tensile  strength.  The 
highest  tensile  strengths  attained  were  68,000  lbs.  per  sq.  in,  at 
2500  revolutions  per  minute  and  400  amperes  per  sq.  ft.,  and 
50,000  lbs.  per  sq.  in.  at  5500  revolutions  per  minute  and  500 
amperes  per  sq.  ft. 

When  the  cell  starts  working  at  75°,  or  when  the  cell  heats  up 
to  this  temperature  with  the  current,  the  deposit  has  the  ductility  and 
tensile  strength  of  annealed  copper  (30,000  lbs.).  Copper  of  "  hard 
drawn  "  quality  can  be  deposited  at  almost  any  current  density  if  the 
stirring  is  efficient  and  the  temperature  is  kept  down. 
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The  current  efficiency  was  high.  Even  at  1000  amperes  per  aq,  ft. 
the  olHcieucy  was  996%  at  5500  revolutions  j)er  minute.  As  the 
speed  of  rotation  was  increased,  the  pressure  across  the  cell  increased 
from  3"2  to  I'T  volts.  It  is  not  cortiiin  whether  this  was  due  to 
increased  resistance,  as  by  an  air  film  on  the  cathode,  or  to  a  back 
E.M.F.,  duo  to  some  frictional  effect  or  centrifugal  concentration 
effect. 

There  was  no  evidence  in  the  deposits  of  a  fibrous  structure  due  to 
the  high  speed  of  the  cathode.  The  microcrystalline  appearance  and 
the  tensile  strength  were  the  same  in  the  direction  of  rotation  as  at 
right  angles  to  it.  The  electrolyte  generally  used  contained  20%  of 
crystallised  copper  sulphate  and  12%  of  sulphuric  acid,  but  consider- 
able variations  in  the  concentrations  were  without  influence  on  the 
tensile  strength  of  the  deposit.  Nitrate  solutions  were  found  to  give 
unsatisfactory  deposits. 

Attempts  were  made  to  deposit  bronze  and  brass  electrolytically. 
The  deposits  of  bronze  were  unsatisfactory,  as  the  tin  came  down  in  a 
colloidal  condition  whether  oxalate  or  tartrate  electrolytes  were 
employed.  Brass  deposited  from  a  cyanide  electrolyte  was  good  at 
first,  but  rapidly  deteriorated,  owing  to  some  decomposition  product  of 
the  electrolyte  being  deposited  in  the  metal,  making  it  very  brittle. 
A  similar  effect  was  observed  when  copper  was  deposited  in  presence 
of  gelatin — the  deposited  copper  could  be  crushed  between  the  fingers. 

E.  J.  C. 

The  Method  of  Decompoeition  of  Copper  Sulphite.  Henri 
Baubigny  {Compi.  rend.,  1912,  164,  1606— 1609).— When  a  solution 
of  copper  sulphate  is  mixed  with  the  equivalent  quantity  of  a  solution 
of  sodium  sulphite  and  the  mixture  preserved  for  several  days  at  room 
temperature  in  the  absence  of  air,  the  yellowish-green  precipitate  first 
produced  changes  gradually  (after  five  days)  to  a  red  colour ;  at  the 
same  time  sulphur  dioxide  is  produced.  The  red  precipitate  has  a 
composition  corresponding  with  the  formula 

Cu2(OH)2,Cu2S03,5CuSOg,4H20. 
The  amount  of  dithionic  acid  formed  (compare  this  vol.,  ii,  357,  447) 
is  relatively  small,  being  only  about  5*4%.     If  the  copper  sulphate  is 
replaced  by  copper  chloride,  the  precipitate  formed  consists  of  cuprous 
chloride  ;  the  yield  of  dithionic  acid  is  about  the  same. 

At  72 — 75°  the  above  reactions  with  copper  sulphate  are  complete 
in  about  an  hour  and  a-half,  but  the  yield  of  dithionic  acid  is  not 
greater  than  8  71^^  T.  S.  P. 

An  Apparatus  for  the  Rapid  Distillation  of  Mercury  in  a 
Vacuum.  Louis  Dunoyer  {Conipt.  rend.,  1912,  154,  1344—1346*).— 
The  distillation  chamber  consists  essentially  of  an  inverted  U-tube ; 
one  limb,  which  can  be  heated  by  an  electric  current  and  is  coated 
with  insulating  material,  is  sealed  into  a  narrow  glass  tube  dipping 
into  a  trough  containing  the  mercury  to  be  distilled.  The  other  limb 
IS  also  sealed  into  a  much  longer  tube  which  dips  into  a  reservoir, 
which  can  be  exhausted  by  a  pump,  residual  air  being  expelled  by  the 
distilled  mercury  in  its  passage  down  the  tube.  An  automatic  cut-off 
at  any  required  point  is  provided.  H.  W. 

•  aud  Ann.  t'him.  Phys.,  1912,  [vii],  26,  419—432. 
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Chromates  and  Mercuric  Chloride.  Daniel  Steomholm 
{Zeilsch.  anorg.  Chem.,  1912,  75,  277- — 284). — Mercuric  chloride  forms 
two  types  of  compounds  with  metallic  chromates,  MoCr207,HgCl2,  the 
ammonium  and  potassium  salts  of  which  are  already  known,  and 
M4Cr207Cl2(HgCl2)4,2H20,  none  of  which  have  previously  been 
correctly  described. 

The  salt,  K4Cr207Cl2,4HgCl2,2H20,  is  obtained  over  a  wide  range 
of  concentration  from  solutions  containing  potassium  chloride,  and 
usually  forms  long,  thin,  yellowish-red  tablets.  The  corresponding 
ammonium  s&lt,  (NH4)4Cr20-Cl2,4:HgCl2,2H20,  resembles  the  potassium 
salt.  Salts  of  different  composition  have  not  been  obtained,  even 
when  the  proportions  of  the  component  salts  are  varied  considerably. 
Sodium  salts  have  not  been  obtained.     The  rubidium  salt, 

Rb4CV20.Cl2,4HgCl2,2H20, 
resembles  those  described  above. 

In  the  analysis  of  these  salts,  the  solution  in  dilute  hydrochloric  acid 
is  reduced  with  alcohol  on  the  water-bath,  and  after  removal  of 
aldehyde  the  mercury  is  precipitated  with  hydrogen  sulphide. 

C.  H.  D. 

Influence  of,  Various  Impurities  on  the  Activity  of 
Aluminium.  Emile  Kohn-Abuest  and  Rivera-Maltes  {Gompt. 
rend.,  1912,  154,  1600— 1602).— The  activity  of  aluminium  referred 
to  is  the  reducing  power  it  possesses  when  amalgamated.  It  is  not 
affected  by  the  traces  of  iron  and  silicon  which  are  present  in 
ordinary  commercially-pure  aluminium.  The  presence,  however,  of 
about  0*1%  of  copper  so  affects  the  activity  that  the  aluminium  is 
scarcely  acted  on  by  water.  The  results  are  slightly  different  when  the 
action  towards  air,  instead  of  water,  is  investigated. 

The  experiments,  from  the  results  of  which  the  above  conclusions 
were  drawn,  were  made  by  dipping  a  piece  of  aluminium  into  solu- 
tions of  mercuric  chloride  of  varying  strengths,  and  then,  after 
rinsing,  exposing  it  to  the  action  of  distilled  water  or  of  air. 

T.  S.  P. 

Investigation  of  Iron-Zinc  Alloys  by  means  of  Electro- 
motive Force.  Emile  Vigouroux,  F.  Ducelliez,  and  A,  Bourbon 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  480 — 485). — A  series  of  iron-zinc 
alloys  was  prepared  by  melting  the  two  metals  together  in  a  current 
of  hydrogen.  The  JE.M.F.'s  developed  when  the  various  alloys  so 
prepared  ■  were  opposed  to  poles  of  zinc  in  a  iV/20-solution  of  zinc 
sulphate  were  measured. 

The  results  showed  that  alloys  containing  from  10  9  to  21%  of  iron 
gave  an  IH.M.F.  of  0-115  volt,  those  with  229  to  71%  gave  0-144  to 
0-195  volt,  those  having  72-1  to  80-0%  developed  an  E.M.F.  of  0-35  volt 
and  those  containing  from  82-5  to  87-8%  of  iron  gave  0*39  volt.  The 
conclusion  is  drawn,  therefore,  that  the  following  definite  compounds 
of  the  two  metals  exist:  FeZn^  (10-8%  Fe),  FeZug  (22-19%  Fe), 
FegZn  (71-9%  Fe),  and  Fe^Zn  (81-1%  Fe).  The  first  two  of  these 
have  been  found  already  by  Vegesack  (Abstr.,  1907,  ii,  170).       'i 

T.  A'H. 
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Methods  of  Increasing  the  Resistance  of  Technical  Alloys 
to  Chemical  Action.  Otto  Barth  (Metalluryie,  1912,  9, 
261 — 276). — Of  the  alloys  of  cobalt  and  tin,  those  containing  only 
small  quantities  of  one  or  other  of  the  metals  are  more  readily 
attacked  by  acids  than  the  pure  metals.  An  alloy  containing  40%  of 
cobalt  and  60%  of  tin  is  highly  resistant  to  acids,  but  is  brittle  and 
unworkable.  If  alloyed  with  four  times  its  weight  of  copper,  a 
yellow,  malleable  alloy  is  obtained,  which  is  resistant  to  dilute  nitric 
acid. 

The  addition  of  2%  of  cerium  to  aluminium,  by  the  addition  of 
cerium  fluoride  to  the  electrolytic  bath,  greatly  increases  the 
malleability  of  the  aluminium.  The  solubility  in  alkalis  or  hydro- 
chloric acid  is  not  affected,  but  the  solubility  in  dilute  nitric  acid  is 
increased.  C.  H.  D. 

Hydrates  and  Ammonia  Compounds  of  Cobalt,  Nickel, 
Manganese,  Cadmium,  Zinc,  and  Copper  Perchlorates. 
RoBEKTo  Salvadori  {Gazzetta,  1912,  42,  i,  458 — 494.  Compare 
Abstr.,  1910,  ii,  959,  1002).— Cobalt  perchlorate,  00(010^)2.  fo^ms 
compounds  with  6H,0,  6NH3,  5NH3,  4NH3,  SNHg,  4NH3  +  2H2O, 
3NH3  +  3H2O,  and  2NH3-I-2H2O.  Nickel  perchlorate  with  6H,0, 
4II26,  and  6NH3.  Manganese  perchlorate  with  6H2O,  4H2O,  12NHg, 
and'  5NHg  +  H20.  Cadmium  perchlorate  with  THgO,  4H2O,  6NHg, 
and  4NHg.  Zinc  perchlorate  with  6H2O,  4II2O,  and  4NH3.  Copper 
perchlorate  with  SHgOl?),  4H2O,  2Cu(0H)„  8NH3,  4NH3,  3NH3  + 
HjO,  Ch(0H)2  +  eNHg  +  2H2O,  and  Cu(0H)2>  4NH3  +  2H26. 

The  hydrated  perchlorates  of  these  metals  are  strongly  hygroscopic, 
and,  when  heated,  decompose  before  all  the  water  is  eliminated,  so 
that  the  anhydrous  perchlorates  cannot  exist.  The  solubility  of  the 
hexahydrated  salts  corresponds  with  about  a  gram-mol.  per  100  grams 
of  water.  The  molecules  of  water  in  the  hexahydrates  may  be 
replaced,  partly  or  wholly,  by  ammonia,  the  ammonia  compounds 
being  non-hygroscopic,  although  in  the  air  they  undergo  more  or  less 
rapid  transformation  into  mixtures  of  hydroxides  of  the  metals  and 
ammonium  perchlorate ;  the  values  of  the  pressure  of  the  ammonia 
liberated  on  heating  indicate  gradual  and  continuous  dissociation  of 
the  ammonia  compounds. 

The  decomposition  of  the  hydrated  and  ammoniated  perchlorates  by 
heat  is  preceded  by  the  formation  of  endothermic  compounds,  which 
are  most  probably  oxides  of  chlorine  in  the  case  of  the  hydrated  com- 
pounds, and  nitrogen  chloride  in  that  of  the  ammoniated  compounds. 
Cadmium  and  zinc  perchlorates  are  the  most  resistant  to  heat,  but  they 
surpass  the  others  in  explosivity. 

With  an  excess  of  ammoniated  perchlorate  in  presence  of  its  solu- 
tion, equilibrium  is  established  between  the  ammonia  and  water, 
which  strive  to  replace  each  other  in  the  perchlorate.  If  the  excess 
of  the  ammoniated  perchlorate  is  removed,  a  certain  quantity  of 
metallic  hydroxide  is  precipitated  and  ammonia  eliminated,  whilst 
the  ammoniated  perchlorate  passes  into  solution.  T.  H.  P. 

The  Constitution  of  the  Metatungstates.  Arthur  Rosen- 
HKiM  {^riisr/i.  amrg.  Cfiem,,  1912,  75,  HI— 144).— Polemical  in  reply 
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to  Copaux  (this  vol.,  ii,  454).  The  formulae  now  proposed  by  Copaux 
for  the  metatungstates  are  in  agreement  with  those  previously 
proposed  by  the  author,  and  metatungstic  acid  is  thus  a  heteropoly- 
acid.  The  acid  should,  however,  be  decabasic,  whilst  only  hexabasic 
salts,  including  the  guanidinium  salt,  have  been  obtained.  In  order 
to  obtain  a  decabasic  salt,  a  weak  base  yielding  insoluble  salts  must 
be  used,  and  dimethylpyrone  has  been  tried.     The  salt, 

is,  however,  only  hexabasic.  The  result  must  be  attributed  to  the 
instability  of  the  anion.  There  is  no  reason  to  distinguish  between 
"normal"  and  "secondary"  basicity.  C.  H.  D. 

The  Decomposition  by  Heat  of  Uranyl  Nitrate.  Paul  Lebkau 
{Compt.  rend.,  1912,  154,  1612— 1614).— The  decomposition  by  heat 
of  uranyl  nitrate  dihydrate  commences  in  the  neighbourhood  of  100°, 
the  first  products  formed  being  nitric  acid  and  the  uranic  hydroxide, 
UOg.HgO.  Immediately  the  melting  point  is  reached  there  also  occurs 
a  partial  dehydration  of  the  mass,  resulting  in  the  formation  of  some 
anhydrous  nitrate,  which  then  further  decomposes  with  the  formation 
of  uranium  trioxide,  UO3. 

These  observations  explain  the  formation  of  a  mixture  of  uranium 
trioxide  and  its  hydrate  by  the  decomposition  of  fused  uranyl 
nitrate,  T.  S.  P. 

The  Tin-Cadmium  Alloys.  W.  Guebtler  (Intern.  Zeitsch. 
Metallographie,  1912,  2,  90— 102, 172— 177).— The  results  of  Schleicher 
(this  vol.,  ii,  256)  are  discussed,  and  it  is  shown  that  the  irregularities 
observed  at  the  tin  end  of  the  diagram  are  to  be  attributed  to  imperfect 
attainment  of  equilibrium.  The  breaking  up  of  the  y-crystals  into 
j8-tin  and  cadmium  takes  place  at  too  low  a  temperature  to  permit  of 
segregation  of  the  components,  with  the  result  that  an  ultramicroseopic 
mixture  is  obtained,  completely  resembling  the  troostite  of  hardened 
steels. 

A  geometrical  method  is  also  described  for  the  measurement  of  the 
magnitude  of  thermal  effects  from  cooling  curves.  C.  H.  D. 

Zirconium  Oxychlorides.  Edouard  Chauvenet  [Compt.  rend., 
1912,  154,  1234 — 1237). — It  is  shown  that  zirconium  forms  two 
series  of  oxychlorides,  namely,  ZrOClg,  which  is  only  known  in  the 
form  of  hydrates  containing  2,  3 "5,  ; 6,  or  8  HgO,  and  ZrOClgjZrOg, 
which  is  known  in  the  anhydrous  condition  and  in  the  mono-  and 
tri-hydrated  forms. 

The  oxychlorides  described  by  Troost  and  Hautefeuille  (Abstr., 
1871,  998)  and  by  Hermann  {Jahresb.,  1886,  189)  could  not  be 
obtained,  but  that  mentioned  by  Endemann  (Abstr.,  1875,  1162)  was 
prepared  and  shown  to  have  the  formula  ZrOClg.ZrOg.  It  is  formed 
by  heating  the  compound  ZrOCl2,2H20  first  at  150°  in  hydrogen 
chloride  and  then  at  230°.  It  is  stable  up  to  600°,  but  then  begins 
to  decompose  into  ZrCl^  and  ZrOg.  Water  has  no  effect  on  the 
anhydrous  salt,  but  decomposes  the  trihydrate,  probably  into  ZrOClg 
and  ZrOg.     This  fact  and  comparison  of  the  electrical  conductivities  of 
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this  salt  and  those  of  zirconium  chloride  and  the  hydrated  oxychloride, 
ZrOClo,8H„0,  support  the  formula  now  assigned  to  the  salt, 

T.  A.  H. 

Tetrasulphaminoplato-salts.  Ludwio  Bamberg  and  Stkn 
Kallenhekg  {Ihr.,  1U12,  45,  1512 — 1514.  Compare  Kirmreuther, 
Abstr.,  1911,  ii,  1908). — By  the  action  of  platinous  hydroxide  on  an 
aqueous  solution  of  sulphamic  acid,  ammonium  tetrasulphaminoplatiniie, 
[Pt(S03NH2)4](NH4)2,6H20,  has  been  obtained.  From  this  the  corre- 
sponding sodium  salt  was  prepared  by  means  of  sodium  platinochloride, 
whilst  from  the  sodium  salt  and  potassium  nitrate  the  potassium 
salt,  [Pt(S03NH2)4]Kj,2H20,  was  prepared.  The  same  substance  was 
also  obtained  by  the  reaction  of  potassium  ci«-dichlorodisulphamino- 
platinite  (Kirmreuther,  loc.  cit.)  on  silver  sulphamate.  H.  W. 

The  Alloys  of  Palladium  and  Antimony.  "W.  Sander  {Zsitsch. 
anorg.  Chem.,  1912,  75,  97 — 106), — Alloys  of  palladium  and  anti- 
mony may  be  melted  in  nitrogen  in  porcelain  tubes.  Undercooling 
to  the  extent  of  40 — 50°  is  sometimes  observed.  The  freezing-point 
curve  has  two  maxima,  at  805°  and  1220°,  corresponding  witli  the 
compounds  SbPd  and  SbPdg  respectively.  There  are  also  breaks  in  the 
curve  at  680°  and  839°,  due  to  the  compounds  SbjPd  and  SbgPd^  respec- 
tively. Palladium  retains  antimony  in  solid  solution  up  to  15%,  and  the 
compound  SbPdj  also  forms  solid  solutions  between  68*5  and  72*5%  Pd, 
and  SbgPdj  forms  solid  solutions  between  575  and  61*5%  Pd.  Between 
57*5  and  65%  a  thermal  arrest  occurs  at  524 — 532°,  and  is  accompanied 
by  a  change  from  a  polyhedral  to  a  lamellar  structure.  The  change  is 
attributed  to  a  transformation  of  the  compound  SbgPdj.  The 
compound  SbPd.j,  which  also  undergoes  a  transformation  at  1070°,  is 
let«s  readily  attacked  by  aqua  regia  than  the  palladium  solid  solution. 

The  alloys  are  brittle  up  to  85%  Pd,  the  maximum  brittleness 
occurring  at  the  composition  of  the  compound  SbPdg.  C.  H.  D. 
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Spitzbergen  Coal.  W.  Hamilton  Patterson  (Chem.  News,  1912, 
105,  277). — A  specimen  of  this  coal  yielded  on  analysis:  moisture 
(total)  1-99,  ash  252,  carbon  7979,  hydrogen  545,  sulphur  076, 
nitrogen  1*08,  oxygen  8-4%. 

A  coking  experiment  gave  65'2%  of  coke,  which  was  firm  and 
blown  out  ;  the  gas  burnt  with  a  large  but  not  very  smoky  flame. 
The  calorific  value,  as  calculated  from  the  analysis,  was  identical  with 
the  result  obtained  in  the  bomb  calorimeter  (7705  and  7703  caloriee). 

L.DKK. 


ii.   652  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Isomorphous  Relations  and  Constitution  of  the  Marcasite- 
Mispickel-Glaucodote  Group,  Albert  Beutell  \Centr.  Min., 
1912,  225—237,  271—282,  299—310.  Compare  AKstr.,  1911,  ii,  485, 
728,  1094), — A  resume  of  the  literature  and  tabulations  of  published 
analyses.  Normal  mispickel  is  a  definite  compound,  SgAsgFeg,  and 
intermediate  members  consist  of  mixtures  of  this  with  marcasite 
(S4Fe2)  and  As^Feg.  L.  J.  S. 

A  Floury  Silicon  Dioxide.  Fb.  Tu6an  {Centr.  Min.,  1912, 
296 — 299). — A  cavern  in  limestone  on  the  island  of  Brad  on  the 
Dalmatian  coast  is  lined  with  a  soft  chalky  material  and  fibres  of  rock- 
salt.  The  chalky  material  (anal.  I.)  leaves  a  residue  (anal,  II.)  in 
dilute  hydrochloric  acid,  which  is  so  very  finely  divided  that  it  passes 
through  the  filter  and  does  not  settle  in  water.  It  is  not  attacked  by 
sodium  hydroxide  solution,  and  it  has  a  slight  action  on  polarised 
light,  being  therefore  a  crystalline  modification  of  silica,  perhaps  distinct 
from  quartz. 


SiOa. 

AI2O3. 

Fe,0,. 

CaO. 

MgO, 

Na. 

K. 

CI. 

HaO, 

CO2. 

Total, 

I.   20-27 

0-03 

0-20 

40-38 

0-89 

1-78 

trace 

3-15 

0-42 

33-18 

100-30 

II,  97-92 

0-26 

0-41 

0-72 

— 

— 

— 

— 

0-18 

0-60 

100-09 

L.  J,  S. 

Identity  of  Baeumlerite  with  Chlorocalcite.  Februccio 
Zambonini  (Centr.  Min.,  1912.  270— 271).— The  double  salt,  KCl,CaCl2, 
recently  discovered  in  the  Prussian  salt  deposits  and  named  baeum- 
lerite (0.  Renner,  this  vol.,  ii,  357)  is  asserted  to  be  identical  with  the 
chlorocalcite  from  Vesuvius  described  by  A.  Scacchi  in  1872.  The 
Vesuvian  mineral  was  stated  by  Scacchi  to  contain  chlorides  of 
potassium  and  sodium,  in  addition  to  calcium  chloride,  and  Zambonini 
{Mineralogia  Vesuviana,  1910,  p.  50)  has  recently  suggested  for  it  the 
formula  KCl,CaCl2.  This  was  described  as  cubic  with  perfect  cubic 
cleavages,  whilst  baeumlerite,  also  with  three  perfect  rectangular 
cleavages,  was  described  as  optically  biaxial  with  complex  twinning  : 
the  latter  feature  is  now  ascribed  to  "  optical  anomalies."       L,  J.  S. 

The  Natural  and  Artificial "  Burnt  Zone  "  of  Meteoric  Iron  and 
the  Behaviour  of  Neumann's  Lines  in  Heated  Kamacite, 
Fbiedrich  Bebwerth  and  Gustav  .  Tammann  {Zeitsch.  anorg.  Chem., 
1912,  76,  145 — 159). — Neumann's  lines  in  kamacite  are  attributed  to 
the  presence  of  twinning  lamellae,  which  are  revealed  on  etching,  owing 
to  the  state  of  strain  producing  an  electrolytic  difference.  The  lines 
should  therefore  tend  to  disappear  on  annealing.  Portions  of  the 
Mount  Joy  meteorite,  showing  numerous  Neumann's  lines,  are  heated 
at  about  870°  for  varying  periods.  In  less  than  a  minute  the  lines  are 
much  weakened,  but  some  persist  even  after  the  kamacite  has  become 
granular.  The  original  needles  of  rhabdite  disappear*  during  heating, 
and  the  rhabdite  finally  forms  a  border  to  the  grains.  At  1050°  the 
transformation  is  complete  in  a  second,  whilst  at  700°  it  is  not  complete 
in  four  hours. 
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The  natural  burnt  zone  is  conveniently  examined  in  the  Avce 
meteoric  iron.  In  the  outer  layer  of  granular  kamacite,  the  lines 
have  completely  disappeared.  Within  this  is  a  layer  of  irregular 
structure,  containing  fragments  of  the  lines,  and  this  passes  into  the 
normal  internal  structure.  The  structure  is  in  accordance  with  the 
diminution  of  temperature  from  the  surface  inwards.  Systems  of 
lines  perpendicular  to  the  surface  undergo  alteration  more  rapidly  than 
those  which  are  inclined  or  parallel.  The  effect  is  similar,  but  is  less 
clearly  seen,  in  octahedral  irons.  The  net-like  structure  of  the 
kamacite  in  the  latter  is  of  different  origin  from  the  Neumann's  lines, 
as  it  is  entirely  undisturbed  in  the  burnt  zone.  It  is  due  to  the 
presence  of  intercrystalline  films  of  troilite  or  taenite. 

The  thickness  of  the  natural  burnt  zone  is  very  variable,  being 
greatest  at  the  prominences  and  least  in  the  hollows  of  the  surface. 
In  the  Avce  meteorite  the  limits  are  4*8  and  1  mm.  An  artificial 
burnt  zone  is  produced  by  heating  sections  of  kamacite,  wrapped  in 
asbestos  paper,  to  incipient  fusion  in  the  oxy-hydrogen  blowpipe. 
Three  layers  are  then  observed.  In  the  outermost,  granules  of  nickel- 
iron,  separated  by  oxide,  are  observed.  The  middle  layer  shows 
granulation,  but  the  rhabdite  needles  are  still  present,  and  this  passes 
into  the  inner  layer,  in  which  Neumann's  lines  are  still  visible. 

C.  H.  D. 
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Absorption  of  Oxygen"  by  the  Lungs.'',  C.  G.  Douglas  and 
John  S.  Haldane"  \j.  Physiol,  1912,  44,  305— 354).— Improved 
methods  are  described  for  using  carbon  monoxide  to  determine  the 
arterial  oxygen  pressure  in  animals  and  men.  Under  normal  con- 
ditions the  passage  of  oxygen  into  the  blood  is  due  to  diffusion. 
When  the  oxygen  in  the  air  is  lessened,  during  muscular  work,  and  in 
carbon  monoxide  poisoning,  the  oxygen  tension  in  the  blood  rises 
higher  than  the  pi'essure  of  oxygen  in  the  alveoli.  This  is  due  to 
active  secretion  of  oxygen  inwards,  which  is  excited  by  products  of 
metabolism  acting  on  the  alveolar  epithelium.  W.  D.  H. 

Geweous  Metabolism  of  Striated  Muscle  in  Warm-blooded 
Animals.  I.  Fritz  VerzAr  {J.  Physiol,  1912,  44,  243—258).— 
On  examination  of  the  blood  leaving  the  cat's  gastrocnemius,  it  was 
found  that  the  oxygen  used  per  gram  of  muscle  at  rest  is  0*00448  c.c. 
During  and  for  a  long  time  following  contraction  this  amount  is 
increased  ;  this  probably  means  that  oxygen  is  used  in  the  process  of 
recovery.  Carbon  dioxide  and  other  acids  (probably  lactic)  are 
produced  in  large  amount  after  a  tetanus.  These  acids  assist  the 
dissociation  of  oxy-hsemoglobin.  ^  The  quantity  of  blood  in  muscle  is 
about  25%;    the  rate  of   blood 'flow  is   decreased    during  muscular:' 
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activity,    but    increased    afterwards.        Cutting    the     sciatic     nerve 
accelerates  the  rate  of  blood -flow.  W.  D.  H. 

The  Influence  on  the  Respiratory  Exchange  of  Varying 
Amounts  of  Carbohydrates  in  the  Diet.  Francis  G.  Benedict 
and  Harold  L.  Higgins  {Amer.  J.  Physiol.,  1912,  30,  217 — 232). — 
With  the  same  individual  and  the  same  diet  on  the  preceding  day,  the 
respiratory  exchange  on  the  morning  without  food  will  be  the  same. 
It  may  be  necessary  to  continue  the  diet  two  or  three  days  before  this 
agreement  is  reached,  if  the  diet  contains  much  carbohydrate,  or  the 
supply  of  body  carbohydrate  at  the  beginning  of  the  experiment  is 
small.  With  different  individuals  the  same  diet  will  lead  to  the  same 
respiratory  quotient  the  next  day  without  food.  The  supply  of  body 
carbohydrate  as  shown  by  the  respiratory  quotient  after  digestion  has 
ceased,  bears  a  distinct  relation  to  the  quantity  of  carbohydrate  in  the 
preceding  diet.  A  diet  of  600  grams  of  carbohydrate  and  3100 
calories  a  day  does  not  produce  glycosuria  in  men  with  sedentary 
habit.  W.  D.  H. 

Action  of  Adrenaline  on  Respiratory  Metabolism.  Dionys 
FucHS  and  Nikolaus  Roth  (Chem.  Zentr.,  1912,  i,  1480;  from  Zeitsch. 
exp.  Path.  Tfier.,  1912,  10,  187 — 190). — Subcutaneous  injections  of 
1  to  2'5  rag.  of  adrenaline  produce  in  normal  people,  and  in  those 
suffering  from  Addison's  disease,  an  elevation  of  the  respiratory 
quotient ;  the  rate  of  breathing,  the  volume  of  air  breathed,  the 
oxygen  intake,  and  carbon  dioxide  output  are  all  increased.  The 
changes  are  attributed  to  an  increase  in  combustion  of  sugar  brought 
about  by  the  drug.  W.  D.  H. 

The  Blood  of  Ascidians.  II.  Martin  Henze  {Zeitsch.  physiol. 
Chem.,  1912,  79,  215—228.  Compare  Abstr.,  1911,  ii,  740).— The 
corpuscle^  in  the  blood  of  Phallusia  are  acid,  whereas  the  plasma  is 
neutral  or  almost  so.  The  acid  reaction  is  due  to  free  sulphuric  acid 
in  a  concentration  of  about  3%,  and  the  proportion  SOg  :  CI  is  about 
twenty  times  greater  than  in  sea-water.  Full  details  of  the  inorganic 
constituents  of  plasma  and  sea-water  are  given.  The  vanadium 
chromogen  of  the  corpuscles  is  a  complex  substance  containing  protein, 
and  vanadium  in  the  form  of  trioxide  ;  further  details  of  its  properties 
are  given.  It  does  not  act  as  an  oxygen  carrier  in  the  same  way  as 
does  hsemoglobin,  although  it  may  be  a  pseudo-auto-oxidiser  in  Engler's 
sense.  W.  D.  H. 

The  Action  of  Colloid  Solutions  which  Act  as  Protein 
Precipitants  on  Warm-blooded  Animals,  and  their  Relation- 
ship to  Anaphylactic  Processes.  K.  Doerr  and  J.  Moldovan 
{Biochem.  Zeitsch.,  1912,  41,  27 — 50). — The  action  of  certain  colloids, 
such  as  nucleic  acid,  colloidal  ferric  hydroxide,  silicic  acid  hydrosol, 
which  precipitate  proteins  when  injected  into  animals,  was  investigated. 
The  toxic  symptoms  which  intervene  may  be  ascribed  to  changes  in 
the  blood-plasma  proteins,  which  are  manifested  in  the  changes  in  the 
coagulability  of  the  blood.     Experiments  are  quoted  on  the  action  of 
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certain  antisera  (precipitins,  etc.)  when  intravenously  injected,  and 
attention  is  called  to  the  similarity  of  the  toxic  symptoms  to  those 
produced  after  injection  of  colloids.  Both  kinds  of  toxins  appear  to 
produce  similar  changes  (chiefly  apparently  in  the  solution  equilibrium 
of  the  proteins),  and  there  appears  to  be  some  intimate  relationship 
between  anaphylaxis  (which  is  thought  by  the  authors  to  be  the  same 
phenomenon  as  that  produced  by  the  injection  of  anti-sera)  and  the 
shock  produced  by  colloid  injection.  S.  B.  S. 

A  Precipitin  for  Differentiating  bet^ween  Boiled  (Coagulated) 
Proteins.  W.  A.  Schmidt  {Zeitsch.  Immunitatsforsch.  exp.  T/ierajrie, 
1912,  13,  166— 185).— If  blood  serum  is  heated  to  70°  or  boiled  for 
three  hours  and  then  dissolved  by  heating  in  dilute  alkali,  it  no  longer 
reacts  with  ordinary  precipitin,  but  when  injected  into  the  circulation 
stimulates  the  production  there  of  a  "  heat-alkali  precipitin  "  to  which 
it  reacts.  A  similar  precipitin  can  be  prepared  for  coagulated  muscle 
protein.  Intense  action  of  alkali  destroys  ultimately  the  power  of 
coagulated  protein  to  give  rise  to  a  precipitin.  W.  D.  H. 

The  Relation  of  Proteins  to  Crystalloids.  III.  Haemolysis 
by  Alkali.  IV.  Haemolysis  by  Hypotonic  Sodium  Chloride 
Solutions.  V.  Haemolysis  by  Rise  of  Temperature.  Herbert 
E.  RoAF  {Quart.  J.  exp.  Physiol,  1912,  6,  131— 148).— Addition  of 
alkali  to  sodium  chloride  solution  causes  an  increase  in  osmotic 
pressure  of  a  haemoglobin  solution  in  equilibrium  with  it,  which  runs 
parallel  to  the  haemolytic  action  of  the  alkali.  Therefore  hjemolysis 
by  alkali  may  be  due  to  an  increase  in  the  osmotic  pressure  of  the 
haemoglobin  in  the  corpuscles.  In  haemolysis  by  acid,  no  such  increase 
in  pressure  is  found.  Hsemolysis  by  dilution  is  probably  the  result 
of  a  temporary  difference  in  osmotic  pressure;  if  the  corpuscle  wall  is 
impermeable  to  sodium  and  chlorine,  a  difference  of  pressure  of  over 
1000  mm.  of  mercury  exists  before  htemolysis  occurs ;  the  osmotic 
pressure  of  haemoglobin  does  not  show  an  increase  corresponding  with 
bsemolysis  by  dilution.  Haemolysis  by  rise  of  temperature  may  be  duo 
to  increase  in  the  osmotic  pressure  of  haemoglobin.  The  relation  of 
cells  to  inorganic  substances  can  be  explained  without  the  assumption 
that  the  cell-membrane  will  not  allow  these  substances  to  pass 
through  it.  W.  D.  H. 

Haemolysis  by  Lecithins.  J.  C.  Schippers  {Biochem.  Zeitsch., 
1912,  41,  158 — 159). — Lecithins  of  different  origins  do  not  possess 
quantitatively  the  same  baemolytic  power.  S.  B.  S. 

Lipolysis.  Guido  Izar  {Biochem.  Zeitsch.,  1912,  40,  390—419).— 
The  lipolytic  action  was  investigated  by  means  of  the  stalagmometer. 
Blood  and  most  organs  contain  a  ferment  capable  of  hydrolysing 
triolein.  The  lipolytic  action  of  the  extract  of  the  pancreas  is  stronger 
than  that  of  other  organs.  The  lipolytic  power  of  the  same  organs  of 
different  animals  is  about  the  same.  The  curves  representing  the 
scission  of  triolein  are  nearly  the  same  for  Griibler's  lipase  preparation 
aa  for  the  fresh  pancreas  extract.  The  optimal  temperature  is  40 — 42°, 
but  lipolysis  takes  place  even  at  0°.     The  reaction  takes  place  best  in 
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slightly  alkaline  solutions  (iV^l^O-sodium  hydroxide).  The  action  of 
serum  and  organ  extracts  was  also  investigated  on  the  compounds 
obtained  by  the  condensation  of  palmityl,  stearyl,  lauryl,  and 
myristyl  chlorides  with  glycine  and  d-alanine.  It  was  found  that  blood- 
serum  has  only  a  small  capacity  for  hydrolysing  such  products  into 
the  amino-  and  fatty  acids.  A  greater  capacity  is  possessed  by  the 
aqueous  extracts  of  lungs,  muscles,  mucous  membrane  of  the  small 
intestine,  brain,  ovary,  and  thymus,  and  still  greater  capacity  by 
extracts  of  testicles,  spleen,  and  suprarenals.  A  still  greater  capacity 
is  shown  by  the  extracts  of  liver,  kidneys,  and  thyroids,  whereas  aqueous 
pancreatic  extracts  are  inactive.  The  extracts  of  organs  from  different 
animals  act  in  a  similar  manner.  The  minimum  temperature  of  this 
reaction  is  15°,  and  the  optimal  temperature  38 — 40°.  The  ferment  is 
destroyed  by  heating  for  half  an  hour  at  56 — 57°.  Experiments 
on  these  substances  carried  out  by  the  polarimetric  method  give  the 
same  results  as  those  got  by  the  stalagmometric  method.        S.  B.  S. 

Influence  of  the  Diet  on  the  Amount  of  Sodium  and 
Potassium  in  the  Dog.  P.  G^irakd  {Compt.  rend.,  1912,  154, 
1305 — 1307). — Dogs  were  fed  under  parallel  conditions,  in  the  one 
case  with  a  vegetable  diet  containing  twenty-two  times  as  much 
potassium  as  sodium,  and  in  the  other  with  a  meat  diet  containing 
twice  as  much  potassium  as  sodium.  In  the  first  case,  potassium  was 
retained,  but  more  sodium  was  excreted  than  was  received  in  the  food. 
The  proportion  of  the  mineral  constituents  of  the  blood  remained  con- 
stant. The  relation  between  the  amounts  of  potassium  and  sodium  was 
1"58  in  the  liver  of  the  vegetarian  dog,  and  1"28  in  the  dog  fed  on 
flesh.  In  the  kidney  the  corresponding  values  were  1*53  and  1'25. 
The  results  were  confirmed  by  experiments  with  mice.  The  ratio  of 
potassium  to  sodium  was  241  with  a  diet  rich  in  potassium,  1*54  with 
a  diet  rich  in  sodium,  and  1*47  with  a  normal  diet. 

The  results  are  in  agreement  with  Bunge's  theory,  that  the  action  of 
potassium  is  to  displace  sodium  from  the  body.  E.  F.  A. 

The  Influence  on  Metabolism  of  Non-oxidisable  Material 
in  the  Intestinal  Tract.  Francis  G.  Benedict  and  Louis  E. 
Emmes  {Amer.J.  Physiol.,  1912,  30,  197— 216).— Notwithstanding  the 
intense  peristalsis  produced  by  15  grams  of  sodium  sulphate,  the 
gaseous  metabolism  of  the  body  is  not  materially  increased,  pro- 
vided precautions  are  taken  to  exclude  extraneous  muscular  activity. 
Loewy's  contrary  results  may  be  explained  by  the  absence  of  this 
precaution. 

In  experiments  with  a  bulky  but  nearly  indigestible  food  (agar-agar) 
similar  results  were  obtained  in  those  cases  where  muscular  efforts, 
fatigue,  and  headache  were  excluded. 

These  experiments  were  made  on  men,  and  tell  against  Zuntz's  view 
that  the  activity  of  the  digestive  tract  is  an  important  factor  in  the 
total  gaseous  metabolism  of  the  body.  W.  D.  H. 

The  Role  of  Electrolytes  in  the  Action  of  Certain  Animal 
Ferments.  H.  Bierry  {Biochem.  Zeitsch.,  1912,  40,  357—369).— 
The  pancreatic  and  intestinal  juices  of  the  dog  entirely  lose   their 
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power  of  hydrolysing  starch  when  submitted  to  dialysis  against 
distilled  water.  The  power  cau,  however,  be  restored  if  chlorine  or 
bromine  ions  are  added,  and  these  are  absolutely  essential  for  the 
production  of  the  amylolytic  action.  Dialysed  pancreatic  juice  does 
not  attack  maltose,  neither  does  dialysed  intestinal  juice  attack 
sucrose ;  the  action  can  in  both  cases  be  partly  restored  on 
addition  of  chlorides.  In  this  respect,  the  above-mentioned  animal 
ferments  differ  from  the  amylases  of  vegetable  origin,  and  also  from 
lactase  and  emulsin  of  animal  origin,  which  are  capable  of  exerting 
their  hydrolysing  action  even  in  the  absence  of  chlorides.        S.  B.  S. 

The  Enzymes  which  Attack  Mannans,  Galactans,  and 
Celluloses.  H.  Bierry  and  J.  Giaja  {Biochem.  Zeitsch.,  1912,  40, 
370 — 389). — The  authors  give  a  general  account  of  the  polysaccharides 
which  may  be  considered  as  anhydrides  of  mannose  and  galactose 
(mannans  and  galactans),  of  their  botanical  origin,  and  of  the 
investigations  on  the  ferments  which  act  on  them.  They  have  been 
able  to  obtain  from  the  alimentary  tract  of  various  invertebrates 
enzymes  which  are  capable  of  hydrolysing  polysaccharides  of  these 
characters;  thus  the  hepato-pancreatic  juice  of  Helix  pomatia  hydrolyses 
all  the  mannans  and  galactans  which  have  been  investigated.  The 
gastric  juice  of  Astacus  Jluviatilia  acts  on  the  manno-galactose  of 
lucerne  and  Greek  hay,  giving  rise  always  to  galactose,  and  also  to 
mannose,  but  the  amount  of  the  latter  substance  varies  according 
to  the  concentration  of  the  ferment.  This  appears  to  indicate  that 
manno-galactan  is  a  mixture  of  mannans  and  galactans.  The  action  of 
this  juice  on  mannans  of  different  origin  varies ;  thus,  the  soluble 
mannan  from  the  seeds  of  lucerne  or  Greek  hay  is  less  readily 
attacked  than  the  insoluble  Corrozo  mannan.  The  gastric  juices  of 
sea  crustaceans  can  be  employed  for  differentiating  the  mannans 
of  various  origin,  attacking  the  Corrozo  mannan,  but  not  the  mannans 
of  lucerne  and  Greek  hay.  In  the  same  way  the  mannans  can  be 
employed  for  differentiating  the  various  gastric  juices  (of  Helix,  Astcictu, 
Maja,  and  Homarus).  It  is  assumed  that  the  various  mannans  and 
galactans  are  substances  formed  by  the  condensation  of  different 
numbers  of  molecules  of  mannose  and  galactose.  The  virions  mannanases 
and  galactanases  differ  from  one  another  and  also  from  other  sucroclastic 
ferments.  S.  B.  S 

Ageing  of  Flour  and  its  Effect  on  Digestion.  J.  A.  Weseneb 
and  Gkorge  L.  Teller  {J.  Ind.  Eng.  Chem.,  1911,  3,  912— 919).— The 
author  discusses  the  work  of  Ladd,  Bassett,  Halliburton,  Mann,  and 
Hale  on  this  subject,  together  with  the  criticism  on  the  same  by 
Rockwood.      A  description  of    numerous    digestion   experiments   on 

(1)  starch  from  flour  which  has  been  bleached  with  oxides  of  nitrogen ; 

(2)  on  bread  which  had  been  impregnated  during  preparation  with 
nitrous  fumes,  and  (3)  on  fibrin  which  had  been  treated  with  a  nitrite 
solution. 

The  conclusions  of  the  author  are  (a)  that  nitrites  do  not  interfere  with 
diastase  in  its  action  on  starch,  even  when  present  as  sodium  nitrite 
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to  the  extent  of  one  part  in  1000.  (b)  Nitrous  and  nitric  acids  do 
not  inhibit  peptic  digestion,  and  may  wholly  replace  hydrochloric  acid ; 
digestion  by  pepsin  without  acids  will  not  take  place,  (c)  Whilst  pancrea- 
tic digestion  will  not  take  place  in  the  presence  of  free  acids,  it  is  not 
inhibited  by  the  presence  of  relatively  large  quantities  of  nitrites, 
neither  is  its  action  restrained  on  the  protein  which  has  been  previously 
subjected  to  appreciable  quantities  of  nitrous  and  nitric  acids. 
(d)  Other  wrilers  on  this  subject  have  not  demonstrated  the  presence 
of  mineral  nitrite,  nitrous  or  nitric  acids  in  commercially  bleached 
flour,  (e)  The  nitrite-reacting  material  in  flour  appears  to  be  due  to 
the  direct  union  of  the  colouring  matter  and  the  nitrogen  oxide.  (/) 
It  has  been  shown  by  Vaughan  that  the  substance  which  gives 
the  nitrite-reacting  material  and  responds  to  Liebermann's  nitroso- 
reaction  is  not  poisonous,  neither  has  it  any  action  on  the  blood. 

F.  M.  G.  M. 

Relative  Digestibility  of  White  and  Wholmeal  Breads. 
L.  F.  Newman,  G.  W.  Robinson,  E.  T,  Halnan,  and  Heney  A.  D. 
Neville  (J.  Hygiene,  1912,  12,  119 — 143). — The  experiments  on  four 
men,  each  lasting  a  week,  deal  with  the  digestibility  of  white  and 
so-called  standard  breads.  The  two  kinds  of  bread  were  eaten  under 
strictly  comparable  conditions.  The  degree  of  absorption  showed 
marked  uniformity,  except  that  in  one  individual  the  phosphorus 
absorption  was  considerably  less  than  in  the  others.  The  results  yield 
no  support  to  the  view  that  "standard  "  bread  possesses  any  advantages 
as  regards  the  availability  of  the  main  food  constituents.  In  relation 
to  protein  there  is  a  distinct  advantage  on  the  side  of  white  bread, 
some  3^%  more  being  absorbed.  The  phosphorus  compounds  are  more 
abundant  in  bread  of  the  standard  type,  and  are  no  worse  absorbed 
than  those  in  white  bread.  In  breads  containing  more  of  the  whole 
wheat  berry  than  *'  standard  "  bread,  the  availability  of  both  nitrogen 
and  phosphorus  proved  to  be  decidedly  less.  With  regard  to  the 
possible  importance  and  special  nutritive  influence  of  unknown  con- 
stituents present  in  the  cortex  of  wheat,  the  present  experiments  yield 
no  evidence.  The  results  can  only  be  of  practical  importance  in  cases 
where  bread  forms  a  very  large  proportion  of  the  total  dietary. 

W.  D.  H. 

A  Nutrition  Investigation  on  the  Insoluble  Carbohydrates 
or  Marc  of  the  Apple.  Edward  C.  Schneider  (Amer.  J.  Fhyaiol., 
1912,  30,  258 — 270). — The  pectin  prepared  from  apple  marc  yields  on 
hydrolysis  with  hydrochloric  acid  35 "87%  of  pentosan  and  45*83%  of 
galactan.  The  intestinal  bacteria  destroy  hemicelluloses  and  also  the 
pectin.  They  do  not  form  reducing  sugars  as  an  end  product.  They 
destroy  almost  equally  the  pentosan  and  the  galactan  of  the  pectin. 
Animal  enzymes,  malt  diastase,  and  "  taka  "  diastase  do  not  hydrolyse 
the  marc  or  its  pectin.  Weak  solutions  of  hydrochloric  acid  split  off 
from  the  marc,  pectin  and  reducing  sugars.  From  79  to  84%  of  the 
hemicelluloses  of  the  marc  is  either  utilised  or  destroyed  during 
digestion.  Bacterial  activity  probably  accounts  for  this  disappearance. 
The  coefficient  of  digestibility  for  the  pentosan  is  87,  and  for  the 
galactan  77.  VV.  D.  H. 


PHYSIOLOGICAL  CHEMISTRY.  ii.   659 

Protein  sparing  Action  of  Ammonium  Salta  in  the  Diet. 
K.  Gkafk  {Zeitsch.  physiol.  C'/i*?/*.,  ii)  12,78, 485 — 510). — ExperimentH  ou 
dogs,  somo  of  which  lasted  some  uionths,  are  described  in  detail.  The 
results  are  that  ummouium  salts  lessen  protein  waste,  and  are  probably 
synthesised  in  the  body  into  protein  material.  The  addition  of  trypto- 
phan to  ammonium  salts  in  the  diet  has  no  appreciable  effect.  The 
meaning  and  origin  of  tryptophan  in  the  body  are  discussed. 

W.  D.  H. 

The  Utilisation  of  Carbonyldicarbamide.  Kurt  Uemius  {Chem. 
Zmtr.,  1912,  i,  1483;  from  Zeitsch.  exp.  Path.  Tli«r.,  1912,  10, 
293 — 295). — The  author  took  8  grams  of  this  substance, 

CO(NH-CO-NH2)2, 
added  to  a  constant  purine-free  diet,  and  found  that  it  is  burnt  to 
urea,  ammonia,  and  carbon  dioxide.  W.  D.  H. 

The  Influence  of  Calcium  Salts  in  the  Purine  Metabolism  of 
Mammals.  H.  Lubieniecki  {Arch.  exp.  Path.  Pharm.,  1912,  68, 
394 — 400). — In  sixteen  experiments  on  rabbits  and  dogs,  the  adminis- 
tration of  calcium  salts  decreased  the  purine  (allantoiu)  excretion  in 
nine  cases  ;  in  three  cases  there  was  no  effect,  and  in  the  remaining  four 
the  excretion  was  lessened.  W.  D.  H. 

Uric  Acid  Formation  from  Nucleic  Acid  and  Hypoxanthine 
under  the  Influence  of  Atophan.  £,  Frank  {Arch.  exp.  Path. 
P/uirm.,  1912,  68,  349 — 370). — In  men,  as  a  rule,  not  more  than  one- 
third  of  administered  nucleic  acid  is  represented  by  uric  acid  formation. 
Atophan  (2-phenylquinoline-4-carboxylic  acid)  rapidly  increases  the 
amount  of  uric  acid  formed  after  feeding  on  purine  substances  (nucleic 
acid,  hypoxanthine) ;  no  such  increase  occurs  in  cases  of  gout. 

W.  D.  H. 

The  Eflects  of  Thyroid  Feeding  on  Nitrogen  and  Carbb- 
hydrate  Metabolism.  K.  A.  Kkause  and  Wilhelm  Cramer 
{l^roc.  physiol.  iSoc,  1912,  xxiii — xxiv ;  J.  Physiol.,  44). — In  man 
thyroid  feeding  produces  diuresis,  and  a  rise  in  the  output  of  nitrogen, 
especially  in  the  form  of  urea.  The  ammonia  of  the  urine  also  rises, 
but  the  uric  acid  and  creatinine  show  no  change,  or  only  a  slight 
increase.  Similar  results  were  obtained  in  dogs.  In  dogs,  also,  there 
was  a  marked  lowering  of  the  limit  of  assimilation  of  carbohydrates, 
that  is,  glycosuria  is  readily  produced.  ^  W.  D.  H. 

Absorption  of  Fat  by  the  Stomach  in  the  Salmon.  Charles 
W.Greene  {Avwr.  J.  Physiol.,  1912,  30,  278— 282).— A  full  account 
of  work  of  which  a  preliminary  notice  has  already  appeared  (this  vol., 
ii,  272).  W.  D.  H. 

Blood-flow  and  Metabohsm  in  the  Submaxillary  Gland. 
Joseph  BARCROFxand  Franz  MOller  {J.  Physiol,  1912,  44,  259—264). 
— The  rate  of  biood-iiow  in  the  submaxillary  gland  of  anajsthetised  cats, 
when  the  nerves  to  the  gland  were  cut,  varies  from  025  to  0*45  c.c.  of 
blood  per  minute;  the  oxygen  intake  varies  from  0-017  to  0027  c.c. 
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per  gram  per  minute.  Yohimbine  causes  no  secretion  of  saliva  even 
when  injected  in  concentrations  of  1  to  1000 — 5000  Ringer's  solution 
into  the  arterial  supply,  although  the  dilatation  of  the  arterioles  so 
produced  admits  of  a  ten-fold  increase  in  the  blood  supply.  Such 
increase  causes  no  measurable  change  in  the  oxygen  used  by  the  gland. 
After  this  treatment  stimulation  of  the  chorda  tympani  nerve  leads 
to  a  good  secretion  of  saliva  and  a  seven-fold  increase  in  the  oxygen 
used.  W.  D.  H. 

Physiology  of  the  Pancreas.  Otto  Cohnheim  and  Ph.  Klee 
(Zeitsch.  physiol.  Ghem.,  1912,  78,  464 — 484). — The  amount  secreted 
of  pancreatic  juice,  of  pancreatic  juice  and  bile,  and  in  some  cases  of 
gastric  juice  was  investigated  in  fistula-dogs  fed  on  various  diets. 
The  substances  which  excited  the  greatest  flow  of  pancreatic  juice 
were  beef  steak,  white  bread  and  butter,  and  potatoes.  Oatmeal, 
which  has  been  recommended  in  diabetes,  produces  the  smallest  effect. 

W.  D.  H. 

The  Presence  of  the  Active  Principles  in  the  Thyroid  and 
Suprarenal  Glands  Before  and  After  Birth.  Frederic  Fenger 
(/.  Biol.  Chem.,  1912,  11,  489— 492).— It  has  been  stated  that  the 
thyroid  of  new-born  animals  does  not  contain  iodine.  As  this 
appeared  highly  unlikely  the  question  was  re-investigated,  and  a 
similar  search  was  made  for  adrenaline.  The  material  was  obtained 
from  the  ox,  pig,  and  sheep,  and  the  result  was  that  both  active 
principles  are  present  long  before  birth  ;  the  activity  is  increased 
shortly  before  birth,  and  a  maximum  is  reached  in  the  young  growing 
animal.  W.  D.  H. 

Physiology  of  Glands.  XVII.  The  Internal  Secretion  of 
the  Suprarenal  Bodies  and  their  Innervation.  Leon  Asher 
{Zeitach.  Biol.,  1912,  68,  274 — 304). — If  means  are  adopted  to 
exclude  all  the  organs  supplied  by  the  splanchnic  nerve,  except  the 
suprarenals,  then  stimulation  of  that  nerve  leads  to  a  rise  of  blood 
pressure.  If  the  suprarenals  are  also  excluded,  no  rise  of  blood- 
pressure  occurs  when  the  nerve  is  stimulated.  The  result  is  attributed 
to  production  of  adrenaline,  and  the  splanchnic  nerve  is  regarded 
as  the  true  secretory  nerve  of  the  suprarenal  bodies.  W.  D,  H. 

Pituitrin  and  its  Active  Constituents.  Hermann  FOhner 
{Chem.  Zenlr.,  1912,  i,  1586;  from  Munch,  med.  Woch.,  69, 
852 — 853). — The  action  of  an  extract  of  the  infundibular  portion  of 
the  pituitary  body  (Parke  Davis's  pituitrin)  is  on  intravenous  injec- 
tion into  rabbit  very  similar  to  anaphylactic  shock.  Histamine 
()8-iminazolylethylamine)  and  methylguanidine  have  somewhat  similar 
actions.  The  active  substance  in  the  extract  is  not  yet  identified, 
but  it  is  suggested  that  it  is  allied  to  the  substances  mentioned. 

W.  D.  H. 

Fasting  Studies.  X.  A  Glycogen-free  Liver.  Philip  B. 
Hawk  {J.  Amer.  Chtm.   Soc,  1912,  34,    826— 828).— In  connexion 
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witli  Ibu  author's  fastitig  studies,  the  liver  of  a  dog  which  had  fasted 
for  periods  of  117  days  and  104  day8  was  examined,  and  found  to  be 
froo  from  glycogen.  Pfliiger  (Abstr.,  1907,  ii,  796)  found  that 
glycogen  was  still  present  in  the  liver  of  a  dog  after  a  fast  of  seventy- 
three  days.  It  seems,  therefore,  that  the  liver  of  an  animal  subjected 
to  repeated  and  very  prolonged  fasts  may  be  rendered  glycogen -free, 
whilst  in  the  case  of  an  animal  subjected  to  a  single  protracted  fast 
some  glycogen  will  still  remain.  E.  G. 

Glycogen  Formation  in  the  Liver  after  Intravenous  Injection 
of  Sugar.  Ernst  Freund  and  Hugo  Popper  {Biochem.  Zeitsch.,  1912, 
41,  56 — 70). — Part  of  the  liver  was  analysed  before  injection,  and 
part  after  injection.  In  the  case  of  dogs  it  was  found  possible  to 
increase  the  amount  of  glycogen  after  injection  of  sugar,  especially 
after  injection  into  a  branch  of  the  portal  vein.  For  the  experiment 
to  succeed,  it  is  necessary  to  exclude  all  form  of  cerebral  stimulation, 
whether  by  narcotics  or  by  an  interruption  of  any  of  the  centrifugal 
paths  leading  to  the  liver.  The  state  of  the  digestive  processes  taking 
place  in  the  animal  at  the  time  of  the  injection  has  no  marked  influence 
on  the  experiment.  The  addition  of  pancreas  extract  to  the  sugar 
solution,  especially  that  obtained  from  an  active  pancreas  (from  an 
animal  killed  during  the  height  of  digestion),  appears  to  especially 
favour  glycogen  formation.  S.  B.  S. 

The  Utilisation  of  /3-Hydroxybutyric  Acid  and  the  Mean- 
ing of  Acetoacetic  Acid  in  the  Normal  and  Diabetic 
Livers.  I.  Bruno  O.  Pribram  {Chem.'Zentr.,  1912,  i,  1482—1483  j 
from  Zeitsch.  exp.  Path.  Ther.,  1912,  10,  284— 292).— The  livers  of 
freshly  killed  dogs  were  perfused  with  arterialised  blood  to  which 
)3-hydroxy  butyric  acid  was  added.  There  was  a  loss  of  the  acid,  and  an 
increase  of  acetoacetic  acid  in  the  perfusion  fluid  ;  the  latter,  however, 
does  not  account  for  all  the  /3- hydroxy  butyric  acid  which  disappears  ; 
some  of  the  latter  is  probably  synthesised  in  the  liver  with  the  forma- 
tion of  loose  fatty  acid-sugar  complexes.  In  the  livers  of  dogs  made 
diabetic  by  phloridzin,  the  change  is  much  smaller,  as  regards  both 
reactions.  W.  D.  H. 

Autolysis  and  Metabolism.  II.  The  Influence  of  Arsenic 
on  Autolysis.  Ernst  Laqueur  and  Jakob  Ettinger  (Zeitsch.  physiol. 
Chein.,  1912,  79,  1 — 37). — Arsenic  behaves  in  relation  to  autolysis 
much  in  the  same  way  as  it  does  to  metabolism ;  in  the  latter  case 
certain  doses  stimulate,  and  larger  doses  poison.  In  small  doses 
autolysis  is  furthered,  and  in  larger  doses  it  is  inhibited.  Tlie  liver 
was  the  organ  used.  Full  details  in  reference  to  dose  and  effect  are 
given.  W.  D.  H. 

Autolysis  and  Metabolism.  III.  The  Influence  of  Sodium 
Salicylate  on  Autolysis.  Ernst  Laqueur  [and,  in  part,  Kubt 
Bbunecke  and  E.  Crampe]  {Zeitsch.  pkysiol.  Chem.,  1912,  79,  38—64). 
— Sodium  salicylate  in  large  but  not  lethal  doses  increases  the  output  of 
nitrogen,  and  similarly  for  a  short   time  furthers  autolysis  of  the  liver. 
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After  longer  action,  or  in  larger  doses,  it  inhibits  the  process.  It  was 
found  that  the  presence  of  the  salt  interferes  somewhat  with  the  removal 
of  protein  from  the  preparations  investigated.  Sodium  fluoride  is  a 
good  disinfectant  in  autolysis  experiments,  and  interferes  much  less 
with  enzyme  action  than  toluene  or  chloroform.  W.  D.  H. 

Autolysis  and  Metabolism.  IV.  The  Influence  of  Sodium 
Benzoate  on  Autolysis.  Ernst  Laqueur  and  Kurt  BriJnecke 
{Zeitsch.  physiol.  Chem.,  1912,79,  65 — 81). — Sodium  benzoate  increases 
autolysis  on  the  first  day,  just  as  in  metabolism  it  increases  the  out- 
put of  nitrogen.  The  presence  of  the  salt  increases  the  difficulty  of 
removing  proteins  from  the  preparations.  "VV.  D.  H, 

Autolysis  and  Metabolism.  V.  Th«  Influence  of  Gases, 
Especially  Oxygen  and  Carbon  Dioxide,  on  Autolysis.  Ernst 
Laqueur  (Zeitsch.  physiol.  Chem.,  1912,  79,  82 — 129). — Oxygen 
increases  and  carbon  dioxide  lessens  the  activity  of  the  autolytic 
enzyme  of  the  liver.  The  inhibitory  influence  of  compressed  oxygen 
is  very  great.  The  action  of  carbon  dioxide  is  greater  than  that  of 
corresponding  strengths  of  other  acids.  Its  furthering  effect  is  quite 
marked  at  the  tension  in  which  it  occurs  in  the  blood.         W.  D.  H. 

The  Formation  of  Lactic  Acid  in  Antiseptic  Autolysis 
of  the  Liver.  Georg  von  Stein  (Biochem.  Zeitsch.,  1912,  40, 
486 — 497) — The  quantity  of  lactic  acid  formed  in  autolysis  increases 
from  the  torty-eighth  to  the  seventy- second  hours  of  incubation,  and 
then  diminishes.  There  appears  therefore  to  exist  in  addition  to  the 
lactic  acid-forming  ferment,  a  ferment  which  destroys  the  acid.  The 
antiseptic  used  exerts  some  influence  on  the  amount  of  acid  formed. 
Compared  with  chloroform  water  autolysis,  water  half  saturated  with 
salicylic  acid,  or  one-eighth  saturated  with  mustard  oil,  or  1%  boric 
acid  solution  accelerate  autolysis,  whereas  10%  alcohol  inhibits  it. 
The  addition  of  carbohydrates  does  not  increase  the  amount  of  lactic 
acid  formed.  S.  B.  S. 

Presence  and  Distribution  of  Manganese  in  Animal  Organs. 
Gabriel  Bertrand  and  Florkntin  Medigreceanu  [Compt.rend.,  1912, 
154,  1450 — 1452.  Compare  this  vol.,  ii,  459). — The  authors  have 
examined  the  digestive,  respiratory,  and  genito-urinary  organs,  glands 
with  internal  secretion,  muscular,  nervous  and  osseous  tissue,  skin 
and  teeth,  adipose  tissue,  eyes,  and  finally  the  bile,  milk  or  eggs  of 
typical  animals  of  the  three  classes,  mammals,  birds,  aud  fishes.  They 
find  that,  with  the  exception  of  the  white  of  bird's  eggs,  manganese 
is  present  in  all  the  organs  examined,  varying  in  amount  from 
hundredths  to  tenths  mgs.  per  100  grams.  For  similar  organs  of  the 
same  species  the  variation  in  manganese  content  is  very  slight  from 
one  animal  to  another,  and  is  but  little  greater  amongst  different 
species  of  the  same  class.  The  difference  is,  however,  more  marked 
from  class  to  class,  birds  having  a  higher  manganese  content  than 
mammals.  Amongst  the  more  important  organs  or  tissues,  the 
manganese  content  is  highest  in  the  uterus  of  birds  (0*786 — 2*20  mgs. 
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per  100  grams),  the  lowest  value  occurring  in  the  muscular  and 
uervous  tissues  and  the  lungs.  The  grey  matter  of  ox  brain  has  a 
higher  manganese  content  than  the  white  matter ;  the  heart  and  the 
muscles  of  the  tongue  than  the  muscles  of  the  trunk  and  limbs. 
Milk  is  very  poor  in  manganese,  although  slightly  richer  than 
blood.  W.  G. 

The  Potential  Differences  at  Damaged  and  Undamaged 
Surfaces  of  Animal  and  Vegetable  Organs.  Jacques  Loeb  and 
Reinhard  Beutner  {Jiiochem.  Zeitsch.,  1912,  41,  1 — 26). — The 
potential  differences  between  the  damaged  and  undamaged  surfaces 
were  measured  in  the  usual  way,  the  objects  experimented  on  being 
amongst  other  things  apples,  tomatoes,  and  the  finger-nails  of  human 
subjects.  It  was  shown  that  the  alteration  of  the  concentration  of  an 
electrolyte  at  the  undamaged  surface  alters  conditions  in  such  a  way 
that  the  side  with  the  decreasing  concentration  becomes  more  positive. 
The  alteration  in  the  concentration  causes  a  change  in  accordance  with 
Nernst's  formula  {E  =  RT/nT.\og  C-^jC^.  The  actual  differences  found, 
however,  are  somewhat  smaller  than  those  demanded  by  the  formula, 
it  being  assumed  that  the  membrane  is  permeable  (reversibly)  to 
cations.  From  these  facts  the  conclusion  is  drawn  that  the  intact 
membrane  acts  as  a  metal,  with  the  distinction  that  it  is  not 
absolutely  impermeable  to  anions.  If  the  concentration  of  the  salt 
solution  is  too  high,  changes  appear  to  be  caused  in  the  membrane, 
the  latter  appearing  to  become  more  pervious  to  anions.  With  a 
suitable  concentration  of  the  salt  (for  example,  m/20-sodium  chloride), 
the  potential  difference  is  the  same  whether  the  solution  is  neutral, 
acid  (m/1000-HCl),  or  alkaline  (m/1000-NaOH).  This  shows  that  chains 
which  are  reversible  as  regards  the  hydrogen  ions  are  not  being  dealt 
with.  The  addition  of  non-electrolytes  exerts  no  influence  on  the 
potential  difference.  The  fact  that  the  alteration  of  the  concentration 
of  salts  of  different  cations  alters  the  electromotive  force  in  the  same 
way  contradicts  the  hypothesis  of  Bernstein  and  Hober  that  the 
current  of  re^t  results  from  the  diffusion  of  the  salts  of  only  one 
cation  (potassium  in  the  case  of  muscle).  In  this  respect,  also,  the 
surface  layers  of  organs  differ  from  all  other  substances  insoluble  in 
water,  such  as  the  metals.  S.  B.  S. 

Purine  Metabolism.  IX.  The  Content  in  Purine  Bases  of 
the  Muscles  of  Different  Animals.  U.  Rinaldi  {Biochem.  Zeitsch., 
1912,  41,  51 — 55). — The  content  in  purine  bases  in  the  striated 
muscles  of  different  animals  is  smallest  in  the  mantle  of  polyps  ;  then 
come  muscles  of  fish  ;  the  highest  content  is  shown  by  the  muscles  of 
birds,  which  is  greater  than  that  in  mammals.  The  breast  muscles 
contain  the  largest  quantity.  The  total  and  purine  nitrogen,  however, 
do  not  show  very  big  variations  when  calculated  as  the  percentage  of 
the  dried  weight  of  tissue.  Nevertheless,  the  purine  nitrogen  shows 
larger  variations  than  the  total  nitrogen.  S.  B.  S. 

Toxicological  Investigations  on  Bio-Electric  Currents. 
II.  The  Pharmacological  Specificity  of  Chemical  Alterations 
in  the  Current.  L.  Hermanns  (Zeitsch.  Biol.,  1912,  58,  261—273).— 
Certain  substancevS  affect  the   electrocardiogram,   changing  it  into  a 
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rnonophasic  effect.  The  same  substances  affect  the  activity  of  the 
heart.  A  similar  effect  on  skeletal  muscle  runs  parallel  with  the 
effect  of  the  reagents  on  its  functional  activity.  The  substances 
employed  were  lithium,  ammonium,  potassium,  calcium,  barium, 
strontium,  and  magnesium  salts,  strophanthin,  antiarin,  saponin, 
methyl-violet,  veratrine,  nicotine,  eserine,  aconitine,  and  guanidine  ; 
all  of  these  have  the  double  action  on  the  heart  except  lithium  salts, 
nicotine,  and  guanidine.  The  only  ones  in  the  list  which  have  a 
similar  action  on  skeletal  muscle  are  ammonium  and  potassium  salts, 
saponin,    methyl-violet,    veratrine,    nicotine,    and   aconitine. 

W.  D.  H. 

Nerve  Degeneration.  Henry  0.  Feiss  and  Wilhelm  Cbameb 
{Proc.  physiol.  Soc,  1912,  xx ;  J.  Physiol.,  44). — Nerves  kept  in 
sterile  Ringer's  solution  after  removal  from  the  body  undergo  a 
change  similar  to  Wallerian  degeneration,  but  so  far  the  degenerated 
"myelin"  has  not  given  the  Marchi  reaction.  W.  D.  H. 

The  Retina  does  not  Contain  the  Chemical  Constituents  of 
the  Optic  Nerve.  N.  Albeeto  Barbieri  (Compt.  rend.,  1912,  154, 
1367 — 1369). — Fresh  retina  obtained  from  the  eye  of  the  ox  does  not 
contain  cerebroin  or  cerebrin.  H.  W. 

Enzymes  in  Sterile  Milk.  Arthur  Harden  and  Janet  E. 
Lane-Claypon  [J.  Hygiene,  1912,  12,  144 — 152). — The  presence  of 
peroxydase  and  catalase  can  be  demonstrated  in  the  milk  obtained 
by  catheter  from  both  goats  and  cows.  The  catalase  in  goat's  milk  is 
more  abundant  than  in  cow's  milk.  The  reduction  of  methylene-blue 
does  not  occur  with  catheter  milk,  at  any  rate  within  many  hours. 
Schardinger's  reagent  is  not  reduced  b}'  goat's  milk,  but  catheter  milk 
from  the  cow  frequently  reduces  it.  W.  D.  H. 

Spectrophotographic  Investigation  of  Meconium.  Louis 
Lewik  {PJiiiger's  Archiv,  1912,  145,  393 — 400). — Acetone  extracts  a 
green  pigment  from  meconium  which  shows  two  absorption  bands 
("meconium  bands")  which  resemble  those  of  acid  hsematoporphyrin. 
Their  position,  however,  is  not  identical  with  those  of  hsematoporphyrin, 
neither  is  the  pigment  convertible  into  alkaline  hsematoporphyrin  by 
treatment  with  alkali.  Variations  in  the  position  of  the  bands  occur 
when  other  extracting  agents  are  employed.  Although  the  pigment  is 
probably  derived  from  bile  pigment,  it  is  not  identical  with  any  hitherto 
known  substance.  A  yellow  pigment  soluble  in  benzene  and  in  ether 
may  also  be  present.  W.  D.  H. 

The  Time  of  Secretion  of  Nitrogen,  Carbon,  Sulphur, 
and  Phosphorus  After  Ingestion  of  Proteins  and  Their 
Hydrolysis  Products.  II.  Experiments  on  the  Dog.  Charles 
G.  L.  Wolf  and  Emil  Osterberg  (Biochem.  Zeitsch.,  1912,  41, 
111 — 137). — Experiments  similar  to  these  carried  ^out  on  the  human 
subject  (this  vol.,  ii,  581)  were  carried  out  on  dogs.  The  degradation 
of  uncooked  proteins  takes  place  with  greater  difficulty  in  man  than  in 
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the  dog.  No  fundamental  difference  could  be  observed,  however,  in 
the  case  of  cooked  proteins,  except,  perhaps,  that  in  the  case  of  man 
the  curves  representing  the  hourly  excretion  of  nitrogen  are  somewhat 
steeper.  In  the  case  of  the  dog,  as  contrasted  with  man,  the  cystine 
group  is  not  attacked  before  the  nitrogenous  parts  of  the  protein 
molecule.  Alanine  also  appears  to  be  less  readily  attacked.  Tliere  is, 
however,  no  very  fundamental  difference  between  the  metabolism  of 
man  and  dog.  The  dog  appears  in  certain  cases  to  secrete  ammonia 
to  neutralise  the  acid  secretion  products  in  the  urine,  whereas  man 
under  similar  conditions  excretes  fixed  alkalis.  S.  B.  S. 

Undialysable  Substance  in  Diabetic  Urine.  Henri  Labb£ 
and  G.  Vitry  (Compt.  rend.,  1912,  154,  1373—1375.  Compare  this 
vol.,  ii,  582). — The  urine  of  diabetic  patients  contains  a  greiter  propor- 
tion of  undialysable  substances  of  more  acidic  character  th  in  does  that 
of  healthy  persons.  H.  W, 

Presence  of  Radium  in  Some  Carcinomatous  Tumours. 
W.  S.  Lazarus-Barlow  {Proc.  Roy.  Soc,  1912,  B,  85,  170—173).— 
Acceleration  of  leak  sometimes  occurs  when  carcinoma  tissue  is  intro- 
duced within  an  electroscope.  Out  of  five  non-malignant  and  twenty- 
eight  malignant  tissues  examined,  three  cases  of  primary  carcinoma 
and  one  of  secondary  carcinoma  yielded  sufficient  evidence  of  the 
presence  of  radium  in  them.  The  amount  in  maximum  corresponded 
with  273  X  10  ~*  mg.  per  gram  of  dried  tissue.  E,  F.  A. 

Sulphur  Metabolism  in  Cancer  Patients.  Nagataka  Murkchi 
(Biochem.  Zeitsch.,  1912,  41,  138 — 148). — After  heating  urine  with 
hydrochloric  acid  and  barium  chloride,  and  filtering  off  the  precipitated 
barium  sulphate,  a  further  precipitation  can  sometimes  be  caused  by 
heating  the  filtrate  with  hydrogen  peroxide.  This  reaction  appears  to 
be  characteristic  of  cases  of  cancer  ;  in  normal  cases  only  a  trace  of 
precipitate  is  produced,  whereas  in  cancer  cases  the  precipitation 
is  marked  ;  and  the  sulphur  thus  separated  as  barium  sulphate  can 
amount  to  as  much  as  38%  of  the  total.  It  belongs  to  the  "  neutral  " 
sulphur  of  the  urine,  and  is  partly  derived  from  a  SO.ygroup. 

S.  B.  S. 

The  Existence  of  a  Proteolytic  Ferment  and  the  Detection 
of  Amino-acids  in  Exudates.  Karl  Wiener  {Biochem.  Zeitsch., 
1912,  41,  149 — 157). — In  exudates  from  carcinomatous  cases,  a 
proteolytic  ferment  could  be  detected  by  its  action  on  glycylglycine 
and  leucylglycine,  the  glycine  after  scission  of  the  polypeptide  being 
isolated  in  the  form  of  the  hydrochloride  of  the  ethyl  ester.  From 
carcinomatous  exudates,  furthermore,  histidine,  arginine,  and  leucine 
could  be  isolated.  From  an  ascitic  fluid,  tyrosine,  but  not  leucine,  was 
isolated.  Arginine  and  histidine  could  not  be  obtained  from  this 
material  pure,  the  picrolonates  isolated  having  too  low  a  melting  point. 

S.  B.  S. 

Asylum  Dysentery.  Hamilton  Tebbutt  {J.  Hygiene,  1912,  12, 
218 — 226). — A  number  of  dysentery  bacilli  of  the  mannitol-fermenting 
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type  were  isolated  from  cases  in  an  English  asylum.  These  may 
be  divided  into  (1)  those  that  do,  and  (2)  those  that  do  not  ferment 
sorbitol  and  form  indole  in  peptone-beef  broth  an  six  days.  Several 
attempts  to  infect  a  monkey  with  sorbitol-fermentiDg  strains  failed. 
No  dysentery  bacilli  were  found  in  the  flies  infesting  the  surroundings 
of  chronic  and  acute  cases  of  bacillary  dysentery.  W.  D.  H. 

The  Causation  of  CEdema.  Ludwiq  Pincussohn  {CJiem.  Zentr., 
1912,  i,  1479—1480;  from  Zeitsch.  exp.  Path.  Ther.,  1912,  10, 
308 — 316). — In  relation  to  Martin  Fischer's  view  that  the  swelling  of 
tissues  is  determined  by  the  presence  of  acids  produced  by  metabolic 
processes,  the  swelling  of  gelatin  under  the  influence  of  a  large 
number  of  acids  was  studied,  and  these  are  arranged  in  order  of 
activity.  Bile  which  lessens  surface  tension,  diminishes  the  amount 
of  swelling.  Gelatin,  muscle,  and  cartilage  swell  more  in  dilute 
acid  than  in  distilled  water.  Liver,  spleen,  kidney,  and  lung  behave 
in  the  opposite  way.  There  are  all  gradations;  thus  the  medulla  of 
the  kidney  swells  less  than  the  cortex.  W.  D.  H. 

The  Synergic  Action  of  Local  Anaesthetics.  B^la  von 
IssEKUTZ  (P/tiiger's  Archiv,  1912,  145,  448 — 454). — Burgi's  teaching 
that  the  action  of  drugs  of  the  same  pharmacological  group  in  com- 
bination is  only  an  additive  one,  is  not  confirmed.  The  increased 
action  is  greater  than  this,  and  is  seen  in  local  anaesthetics  in  various 
combinations ;  thus  antipyrine  increases  the  action  of  cocaine  by 
46%,  of  eucaine-jB  by  39%,  and  of  novocaine  by  19%.  Eucaine-^S 
increases  the  action  of  novocaine  by  32%.  The  action  of  cocaine  on 
eucaine-5  and  on  novocaine  is  negligible.  W.  D.  H. 

Pyruvic  Acid  Glycosuria,  and  the  Behaviour  of  Pyruvic 
Acid  in  the  Animal  Body.  Paul  Mayer  {Biochem.  Zeitsch.,  1912, 
40,  441 — 454). — In  view  of  the  fact  that  pyruvic  acid  is  similar  to 
dextrose  in  that  it  undergoes  fermentation  with  yeast,  its  behaviour 
in  the  animal  body  (of  rabbits)  was  investigated.  The  sodium  salt 
administered  per  os  or  intravenously  was  found  to  be  highly  toxic,  but 
relatively  large  doses  (7 — 8  grams)  could  be  tolerated  when  given 
subcutaneously.  After  such  doses,  the  urine  of  animals  in  a  state  of 
normal  nutrition  contained  dextrose,  unchanged  pyruvic  acid  (as  salt), 
which  was  isolated  in  the  form  of  the  phenylhydrazone  (m.  p.  192°), 
lactic  acid,  and  small  quantities  of  protein.  In  the  case  of  starving 
animals,  injection  of  pyruvate  only  caused  a  slight  glycosuria,  but  the 
livers  of  such  animals  contained  appreciable  quantities  of  glycogen, 
whereas  the  livers  of  animals  which  had  not  received  pyruvate,  and 
which  had  fasted  for  a  similar  period  (eleven  days),  were  free  from 
glycogen.  Hyperglycaemia  was  found  in  the  case  both  of  normally  fed 
and  fasting  animals.  The  author  discusses  the  reason  of  this  fact, 
mentioning  two  possible  hypotheses,  namely,  the  synthetic  formation  of 
dextrose  from  pyruvic  acid,  and  the  toxic  action  of  the  latter. 

S.  B.  S. 

Metabolism  of  Oxalic  Acid  and  Oxalates.  Jacques  M. 
Albahary  {Compt.  rend.,  1912,  154,  1370— 1373).— Oxalic  acid  and 
sodium   oxalate   are  not   destroyed    by   the  action   of   pepsin   or    of 
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pancreatic  juice.  When  a  slightly  alkaline  Bolution  of  oxalic  acid  is 
injected  into  a  dog,  the  acid  appears  to  be  eliminated  in  the  urine  in 
two  forms,  one  of  which  is  precipitable  immediately  as  magnesium 
oxalate,  the  other  only  after  it  has  been  submitted  to  the  action  of 
mineral  acids.  H.  W. 

The  Physiological  Action  of  Some  Pyrimidine  Compounds 
of  the  Barbituric  Acid  Series,  Israel  S.  Kleiner  {J.  Biol.  Chem., 
1912,  11,  443 — 470). — The  administration  of  barbituric  acid  by  the 
mouth  causes  only  diarrhoea;  given  subcutaneously,  the  local  effects 
seen  are  due  to  acid  ;  the  sodium  salt  has  no  such  local  action. 
Malonylguanidine,  5-aminomalonylguanidine  hydrochloride,  2 : 4- 
diaminodihydro-6-pyrimidone  sulphate,  and  2:4: 5-triaminodihydro-6- 
pyrimidone  sulphate  have  no  action.  Subcutaneous  injection  of  5-amino- 
malonylguanidine hydrochloride  leads  to  grave  changes  in  the  renal 
epithelium,  albuminuria,  and  frequently  death.  All  the  series  give  a 
Prussian-blue  colour  with  ferrous  sulphate.  Evidence  is  adduced  which 
indicates  that  2 :  4-diaminodihydro-6-pyrimidone  and  cyanoacetyl- 
guanidine  are  deamidised  in  the  body.  W.  D.  H. 

The  Synergic  Action  of  the  Opium  Alkaloids.  Bela  von 
IssEKUTZ  {P/luger'a  Arohiv,  1912,  145,  415 — 439). — Certain  drugs 
increase  the  action  of  others.  Burgi  showed  that  chloral  hydrate  and 
urethane  or  urethane  and  pyramidone  do  not  act  in  this  way,  but 
morphine  increases  ("potentiert  ")  considerably  the  narcotic  action  of 
urethane  and  of  chloral  hydrate.  The  present  research  deals  with  the 
question  in  relation  to  the  numerous  alkaloids  of  opium,  and  it  is 
found  that  this  potential  action  is  present  in  varying  degrees  (20  to 
50%)  when  dealing  with  alkaloids  of  different  chemical  composition 
(morphine,  narcotine,  papaverine),  but  is  absent  when  the  chemical 
composition  of  the  toxophore  group  is  similar  (morphine,  codeine, 
dionine,  heroine,  thebaine).  W.  D.  H. 

The  Antagonism  between  the  Opium  Alkaloids  and  apo- 
Morphine.  Bi:LA  von  Issekutz  {P/luger's  Archiv,  1912,  145, 
440 — 447). — The  emetic  action  of  a/)omoi-phine  is  antagonised  by 
codeine,  heroine,  thebaine,  and  morphine  in  doses  small  enough  to 
produce  no  narcotic  action.  W.  D.  H. 

Actions  of  Pilocarpine  and  Nicotine.     Henry  H.   Dale  and 

Patrick  P.  Laidlaw  {P7-oc.  physiol.  Soc.,  1912,  xii — xiii ;  J.  Physiol., 
44). — The  sympathetic  effects  on  the  eye  produced  by  nicotine, 
hordenine  methiodide,  and  cytisine  are  partly  due  to  their  direct 
action  on  ganglion  cells,  but  occur  even  when  the  superior  cervical 
ganglion  is  excised,  provided  that  the  suprarenal  bo<lies  are  intact. 
If  these  bodies  are  removed  or  shut  off  from  the  circulation,  the  effects 
fail.  Similar  results  occur  with  pilocarpine.  These  alkaloids  have 
therefore,  in  part  an  indirect  action  by  increasing  the  secretion  of 
adrenaline.  Anomalous  effects  on  the  cat's  uterus  in  $itu  compared 
with  the  results  seen  in  the  isolated  organ  are  probably  susceptible  of 
the  same  explanation.  W.  D.  H. 
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Phosphorus  Poisoning  in  a  Dog  with  Partial  Exclusion  of 
the  Liver  (Bck's  Fistula).  F.  Fischler  and  K.  Bardach  (Zeitsch. 
physiol.  Chem.,  1912,  78,  435— 463).— In  a  dog  with  Eck's  fistula,  the 
liver  still  continues  to  play  its  part  in  protein,  carbohydrate,  and  fat 
metabolism.  There  is  no  poisoning  due  to  the  entry  of  protein 
cleavage  products  into  the  general  circulation.  The  urine,  however, 
has  an  alkaline  reaction,  and  contains  excess  of  amino-acids.  Such 
dogs  resist  more  phosphorus  than  normal  dogs,  and  jaundice  is 
not  so  readily  induced.  The  pathological  anatomy  of  the  liver  does 
not  differ  from  that  ordinarily  produced  by  phosphorus.      W.  D.  H. 

The  Action  of  Atoxyl  in  vitro  on  the  Animal  Body.  M. 
RoTHBRMUNDT  and  J.  Dale  [Zeitsch.  Immunitdtsforsch.  exp.  T/ierapie, 
1912,  12,  565 — 594). — The  action  of  atoxyl  on  trypanosomes  is  a 
direct  one.  The  atoxyl  soon  after  it  enters  the  parasitic  cell  is  reduced 
and  makes  a  "  trypanocide  "  compound.  The  reduction  does  not  take 
place  in  the  animal  body  first,  and  there  is  no  evidence  that  toxic 
protein  compounds  are  formed  and  liberated  in  the  body  which  act 
on  the  parasites.  W.  D.  H. 

The  Therapy  of  Antimony  Poisoning  by  Potassium  Hexa- 
tantalate.  Felix  Rosenthal  and  JosEPn  Severin  {Arch.  exp.  Path. 
Pharm.,  1912,  68,  275— 296).— Morgenroth  and  Rosenthal  showed 
that  the  lethal  action  of  antimony  compounds  on  trypanosomes  can  be 
inhibited  by  tantalum.  Potassium  hexatantalate  and  antimony  com- 
pounds react  in  the  blood,  and  the  former  neutralises  the  poisonous 
action  of  the  latter.  The  same  antidote  is  also  efl&cacious  whether 
given  by  the  mouth  or  subcutaneously,  and  can  be  employed  in  anti- 
mony poisoning  generally.  Full  details  as  to  doses  and  suggestions  as 
to  the  chemical  reactions  involved  are  given.  W.  D.  H. 

The  Toxicity  of  Alkali  Salts  of  Thiocyanic  Acid.  Fr.  Franz 
(Chem.  Zentr.,  1912,  i,  1482;  from  Arbb.  Kais.  Gesundh.-Amt.,  1912, 
38,  435 — 449). — Potassium,  sodium,  and  ammonium  thiocyanates  were 
tested  on  rabbits  and  other  animals.  No  hydrocyanic  acid  was  split 
off,  and  these  salts  did  not  act  as  poisons.  W.  D.  H. 
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The  Intestinal  Flora.  Isolation  of  a  Microbe  Capable  of 
Producing  /3-Iminazolylethylamine  from  Histidine.  Albert 
Berthelot  and  D.  M.  Bertrand  (Gompt.  rend.,  1912,  164, 
1643 — 1645). — Only  one  of  the  various  micro-organisms  isolated  from 
human  intestines  when  injected  into  a  guinea-pig  caused  symptoms 
characteristic    of     /8-iminazolylethylamine ;     the     micro-organism     is 
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distinct  from  those  hitherto  described,  and  is  given  the  name  Bacillus 
aminophilua  inteatinalia. 

After  the  growth  of  this  micro-organism  in  media  containing 
histidine,  it  is  possible  to  extract  a  base  (as  the  picrate),  the  hydro- 
chloride of  which  from  its  chemical  and  physiological  behaviour  must 
be  that  of  )3-iminazolylethylamine. 

There  is  also  present  in  human  fffical  matter  a  micro-organism  quite 
distinct  from  B.  aminophilua  intestinalis,  capable  of  producing  /3-imin- 
azolylethylamioe  from  histidine.  D.  F.  T. 

Decomposition  of  Carbohydrates  by  Bacteria.  B.  Klein 
{Centr.  Bakt.  Par.,  1912,  i,  63,  321— 333).— Instead  of  the  usual  method 
employed  in  experiments  on  the  decomposition  of  carbohydrates  by 
bacteria,  in  which  relatively  large  amounts  of  nutritive  media  are  used, 
the  following  process  is  recommended.  Two  loops  of  an  agar  culture 
(twenty  hours)  of  the  desired  bacteria  are  added  to  I  c.c.  of  Barsiekoff 's 
sugar-peptone  solution.  Under  these  conditions  the  decomposition  of 
dextrose  by  B.  coli  commune  takes  place  after  one  hour,  and  of  mannitol 
and  lactose  after  two  to  three  hours.  The  method  is  also  suitable  for 
demonstrating  known  facts,  such  as  the  action  of  heat,  the  effect  of  the 
age  of  a  culture,  etc. 

Coli  cultures  may  be  differentiated  in  the  following  manner.  In 
the  case  of  a  twenty-hour  coli  culture,  two  loops  are  added  to  1  c.c.  litmus- 
lactose-peptone  solution,  and  two  loops  are  placed  in  an  Einhorn  tube 
(1^ — 2  c.c.)  filled  with  sugar  broth.  The  decomposition  of  the  lactose 
and  the  production  of  gas  from  dextrose  can  generally  be  observed  in 
two  or  three  hours.  N.  H.  J.  M. 

Detection  of  Indole  in  Cultures  of  Bacterium  coli.  D.  Rivas 
{Cmtr.  Bakt.  Par.,  1912,  i,  63,  547 — 550). — The  author  recommends 
the  substitution  of  trypsinised  peptone  water  for  ordinary  peptone 
water  or  peptone  beef  broth  as  used  in  the  cultivation  of  Baet.  coli  for 
the  Salkowski  test  for  indole. 

The  medium  is  prepared  by  adding  a  solution  of  05  gram  trypsin  in 
10 — 20  c.c.  water  to  10  grams  of  Witte's  peptone  dissolved  in  200 — 300 
c.c  of  water  ;  the  mixture  is  stirred  gently  every  fifteen  to  twenty 
minutes,  and  allowed  to  digest  at  38 — 40°  for  two  to  three  hours. 

Such  a  medium  contains  compounds  more  closely  approximating  to 
indole  than  does  ordinary  peptone  water  ;  the  organism  grows  better, 
and  a  distinct  and  characteristic  indole  reaction  can  be  obtained  with 
cultures  of  Bact.  coli  after  incubation  at  37°  for  only  five  to  six 
hours.  H.  B.  H. 

The  Degradation  of  Polypeptides  by  Bacteria.  I.  Takaoki 
Sasaki  {Bioehem.  Zeitsch.,  1912,  40,  174 — 179). — Bacterium  coli  in 
Friinkel's  solution  was  capable  of  hydrolysing  glycyl7-tyrosine  and 
glycyl-glycine.  S.  B.  S. 

Bio  chemistry  of  Micro  organisms.  VI.  The  Fermentation 
of  Formic  Acid  by  Bacillus  prodigiosus  in  a  Medium  of 
Constant  Composition.     Hartwig  Franzen  {Zdtsch.  ph/siol.  Chem., 


ii.    670  ABSTRACTS   OF   CHEMICAL   PAPERS. 

1912,  70,  177 — 214). — The  paper  consists  mainly  of  tabular  results  of 
experiments  carried  out  on  the  lines  of  the  author's  previous  work. 

W.  D.  H. 

Bacteriological  Studies  of  the  Fixation  of  Nitrogen  in 
Certain  Colorado  Soils.  Walter  G.  Sackett  {Gentr.  Bakt.  Par., 
1912,  ii,  34,  81 — 115  ;  Agric.  Exper.  Stat.  Colorado  Agric.  Coll.  Bull. 
179,  1911.  Compare  Stewart,  this  vol.,  ii,  595). — Experiments  on 
fixation  of  free  nitrogen,  both  in  solutions  and  in  the  soil  itself, 
in  connexion  with  Headden's  investigation  of  sterile  patches  of  soil  in 
Colorado  {Bull.  155,  Colorado  Agric.  Coll.  Exper.  Stat.). 

The  results  indicate  that  the  fixation  of  nitrogen  is  sufficiently 
vigorous  to  account  for  the  nitrates  found,  provided  that  it  is 
nitrified,  whilst  the  rate  of  nitrification  observed  is  sufficient  in  most 
cases. 

Whilst  the  power  of  fixing  nitrogen  is  not  limited  to  any  particular 
area  or  class  of  soil?,  it  was  found  that  the  adobe  soils  have  very  little, 
if  any,  power  of  fixing  nitrogen.  Excessive  amounts  of  nitrates  either 
destroy  the  nitrogen-fixing  organisms  or  greatly  reduce  -the  numbers 
present  in  the  soil.  The  dominant  nitrogen-fixing  organisms  in  the 
soils  examined  seems  to  be  Azotohacter  chroococcum,  and  to  this 
organism  is  due  the  characteristic  dark  brown  colour  of  the  nitre  soils. 
The  pigment  is  produced  in  presence  of  nitrates  and  to  a  less  extent  in 
presence  of  nitrites,  whilst  ammonium  chloride  and  sulphate,  asparagine, 
and  peptone  are  without  effect.  N.  H.  J.  M. 

Some  Bacteriological  Effects  of  Liming.  Percy  E.  Brown 
(Centr.  Bakt.  Par.,  1912,  ii,  34,  148 — 172). — Pot  experiments  on  the 
effect  of  ground  limestone  on  ammonifying,  nitrifying,  and  nitrogen- 
fixing  bacteria  in  a  typical  Wisconsin  drift  soil. 

Applications  up  to  three  tons  per  acre  increased  the  number  of 
bacteria  developing  on  "  modified  synthetic "  agar,  and  increased 
ammonification,  nitrification,  and  nitrogen-fixation,  as  tested  by  the 
beaker  method.  The  increases  are  in  proportion  to  the  amount  of  the 
application.  The  ammonification  of  dried  blood  or  cottonseed  runs 
parallel  with  the  number  of  bacteria,  whilst  with  peptone  the  results 
show  very  little  relation  to  numbers. 

The  yield  of  oats  was  considerably  increased  by  applications  of  two 
or  three  tons  of  limestone  per  acre,  and  applications  up  to  three  tons 
increased  the  nitrogen  in  the  crop  more  rapidly  than  the  crop  itself. 

N.  H.  J.  M. 

The  Mechanism  of  Alcoholic  Fermentation.  Arthur  Harden 
and  William  J.  Young  {Biochem.  Zeitsch.,  1912,  40,  458—478).— 
According  to  the  conception  of  the  authors,  the  action  of  phosphates 
when  added  to  a  fermentation  mixture  can  be  represented  by  the 
equation  : 

2C6H12O6  +  SfNagHPO^  =  2CO2  +  2C2H6O  -H  C6Hio04(P04Na2)2  +  2H2O. 
This  is  quite  different  to  the  conceptions  of  von  Lebedeff,  who  assumes 
that  the  hexose  is  first  converted  into  dihydroxyacetone,  which  then 
reacts  with  the  phosphates.    The  authors,  in  support  of  their  own  view, 
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DOW  show  that  in  experiments  with  the  maceration  juice  of  Schroder's 
dried  yeast  the  added  phosphate  causes  an  increase  of  carbon  dioxide 
in  the  fermentation  mixture  which  is  equivalent  to  the  amount  of 
hexosephosphate  formed  in  accordance  with  the  above  equation,  and 
that  the  increased  carbon  dioxide  is  not  derived  from  the  already 
formed  phosphate,  as  would  be  expected  from  von  Lebedeff's  equations 
representing  the  action.  The  same  phenomena  was  observed  when 
zymin  and  expressed  juice  were  employed.  Furthermore,  the  authors 
also  show  that  diliydroxyacetone  ferments  more  slowly  than  sugars, 
but  it  does  not  inhibit  sugar  fermentation.  There  is  no  evidence  that 
it  is  of  an  intermediary  product  of  fermentation  ;  on  the  contrary,  it 
is  more  likely  that  it  is  itself  converted  into  sugar  before  undergoing 
fermentation.  S.  B.  S. 

The  Chemical  Reactions  Occurring  in  Alcoholic  Fermenta- 
tion. V.  Eduakd  Buchner  and  Jakob  Meisenheimeb  (Ber.,  1912, 
45,  1633—1643). — Mainly  polemical.  Boysen-Jensen  (Abstr.,  1909, 
ii,  172  ;  Dissertation,  Kopenhagen,  1910)  has  made  the  statements 
that  "  Kahlbaum's  "  pure  dextrose  when  kept  at  20°  for  three  weeks 
in  presence  of  phenyl methylhydrazine  yielded  the  phenylmethylosazone 
of  dihydroxyacetone,  and  that  the  same  compound  was  obtained  in  a 
similar  manner  from  dextrose  after  fermentation  with  yeast.  A 
repetition  of  these  experiments  gave  in  both  cases  only  phenyl methyl- 
dextrosazone.  Boysen-Jensen's  further  observation  that  dihydroxy- 
acetone is  decomposed  by  animal  charcoal  into  carbon  dioxide  and 
alcohol  could  also  not  be  confirmed.  It  is  shown  that  O'l  gram  of 
dihydroxyacetone  in  5  c.c.  of  water  with  or  without  the  addition  of 
boiled  yeast-juice  is  fermented  by  1  gram  of  living  yeast  almost  as 
completely  as,  but  more  slowly  than,  dextrose  under  similar  conditions 
(compare  Slator,  Abstr.,  1912,  i,  162).  A  discussion  of  von  Lebedeff's 
results  (Abstr.,  1911,  ii,  816,  1122)  and  of  the  probability  of  dihydroxy- 
acetone being  an  intermediate  compound  in  alcoholic  fermentation  is 
also  given.  W.  J.  Y. 

The  Supposed  Formation  of  Dihydroxyacetone  During 
Fermentation  and  the  Action  of  Animal  Charcoal  and 
Phenylmethylhydrazine  on  this  Substance.  Frances  Chick 
{Biochein.  Zi  sch.,  1912, 40,  479 — 485). — In  dilute  solutions,  dihydroxy- 
acetone foraiB  with  phenylmethylhydrazine  a  substance  which  differs 
from  the  typical  glycerosephenylmethylosazone,  melts  at  146 — 147°, 
and  is  obtfained  in  the  form  of  either  yellow  or  green  needles. 
Dihydroxv  acetone  could  not  be  obtained  from  dextrose  either  before 
or  after  fermentation  with  English  top-yeast  under  the  conditions 
described  by  Boysen-Jensen.  The  pure  substance  does  not  undergo 
scission  into  alcohol  and  carbon  dioxide  on  treatment  with  charcoal  at 
37°.  The  experiments  were  carried  out  with  the  main  object  of  verifying 
certain  recent  statements  of  Boysen-Jensen,  which  the  author  fails  to 
confirm.  S.  B.  S. 

Nature  of  the  Fixation  of  Calcium  by  Aspergillus  niger. 
(Mile.)  Robert  {Campt.  rend.,  1912,  154,  1308— 1310).— When 
Aspergillus  niger  is  grown  in  a  solution  containing  calcium,  it  fixes  this 
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as  calcium  oxalate  and  retains  it  in  the  mycelium.  The  presence  of 
calcium  does  not  determine  the  formation  of  oxalic  acid  ;  part  of  the  acid 
produced  normally  by  the  action  of  the  mould  and  present  in  the  culture 
fluid  is  removed  as  calcium  oxalate.  In  consequence,  the  mould  when 
grown  in  presence  of  calcium  salts  increases  in  weight  and  contains 
more  oxalic  acid ;  on  the  contrary,  in  the  culture  fluid  there  is  less 
acid  present  when  calcium  salts  are  added  to  it.  E,  F.  A. 

Bactericide  and  Antiparasitic  Properties  of  Carbonyl 
Chloride.  Semibratoff  {Centr.  Bakt.  Par.,  1912,  i,  63,  479—482).— 
A  20%  solution  in  toluene  was  employed.  In  concentrations  above 
10%,  carbonyl  chloride  has  bactericidal  properties,  and  small  amounts 
kill  rats  and  insects.  The  substance  is,  however,  too  costly  and  too 
poisonous  and  irritating  to  be  of  practical  use  for  disinfecting  or  for 
the  destruction  of  rats.  N.  H.  J.  M. 

Formation  and  Assimilation  of  Ammonia  in  Dead  Plants. 
Wladimir  I.  Palladin  and  N.  N.  Iwanoff  {Bull.  Acad.  Sci.  St. 
Petershourg,  1912,  [vij,  573 — 594). — The  authors  have  studied  the 
formation  and  consumption  of  ammonia  during  the  autolysis  of  dead 
yeast  (hefanol,  zymin). 

Autolysis  in  water  is  accompanied  by  the  formation  of  considerable 
quantities  of  ammonia  and  of  substances  which  readily  yield  ammonia. 
The  addition  of  phosphates  to  the  water  causes  marked  retardation  in 
the  formation  of  ammonia,  the  effect  of  potassium  dihydrogen 
phosphate  in  this  respect  being  decidedly  more  pronounced  than  that 
of  the  dipotassium  salt.  Dextrose  produces  still  greater  retardation. 
The  methylation  of  the  aporrhegma  (compare  Ackermann  and 
Kutscher,  Abstr,,  1910,  ii,  1089  and  following  abstracts)  probably 
takes  place  at  the  expense  of  the  dextrose  or  of  the  intermediate 
products  of  its  decomposition  by  zymase,  and  the  same  is 
the  case  with  other  syntheses  from  the  amino-acids  and  their 
aporrhegma.  The  very  small  amounts  of  ammonia  formed  during 
autolysis  afford  an  indirect  proof  that  the  formation  of  ammonia  is  a 
reversible  process.  The  introduction  of  leucine  has  no  influence  on  the 
quantity  of  ammonia  formed  in  the  autolysis  of  yeast  in  water. 
Lactose  retards  the  formation  of  ammonia  only  to  a  very  slight  extent. 
The  influence  of  oxygen  on  the  formation  of  ammonia  is  difficult  to 
ascertain.  Oxidising  reactions  retard  the  functions  of  proteolytic 
enzymes  (compare  this  vol.,  ii,  291)  and  also  the  formation  of  ammonia. 
Investigation  of  the  process  of  formation  of  ammonia  leads  to  the 
establishment  of  the  dependence  of  fermentation  and  respiration  on  the 
degradation  of  the  proteins.  T.  H.  P. 

Synthetic  Processes  in  Plants.  I.  Sucrose  Synthesis.  P. 
Boysen-Jensen  {Biochem.  Zeitsch.,  1912,  40,  420 — 440). — In  view  of 
the  fact  that  the  heat  developed  by  a  plant  is  less  than  the  quantity 
which  should  be  expected  from  the  oxygen  consumption  and  the 
carbon  dioxide  output,  and  also  in  view  of  the  fact  that  the  con 
centration  of  sucrose  is  too  great  in  comparison  with  that  of  reducing 
sugars  for  a  .synthetic  action  of  the  enzymes  to  be  expected  from  the 
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ill  vitro  experiments  on  the  synthesis  of  disaccharides  from  mono- 
Miiccharoses,  the  author  draws  the  conclusion  that  part  of  the  energy 
of  the  plants  is  employed  in  synthetic  processes.  There  should,  there- 
fore, he  some  relationship  between  the  energy  of  respiration  and  the 
amounts  of  sucrose  in  a  plant.  In  the  author's  experiments,  the 
energy  of  respiration  was  altered  in  the  following  ways :  (1)  by 
bringing  the  plants  into  an  atmosphere  of  hydrogen,  (2)  by  alteration 
of  the  temperature,  (3)  by  autolysis,  (4)  by  direct  in  vitro  experi- 
ments. In  the  case  of  autolysis,  the  respiratory  enzymes  are 
destroyed.  In  the  in  vitro  experiments,  dextrose  and  Isevulose  were 
brought  together  in  the  presence  of  yeast  and  an  oxydase,  both  of 
which  enzymes  the  author  has  shown  to  be  necessary  for  respiratory 
processes.  In  the  presence  of  these,  synthesis  takes  place.  If  one  is 
wanting,  the  respiratory  process  does  not  take  place  and  synthesis 
fails.  The  results  of  the  experiments  are  regarded  as  confirming  the 
author's  views.  The  method  of  estimating  the  non-reducing  sugars 
was  as  follows.  The  reducing  power  of  Barfoed's  solution  wsis 
estimated.  From  the  amount  of  cuprous  oxide,  the  amount  of  dextrose 
could  be  ascertained,  as  maltose  has  but  very  slight  (practically 
negligible)  reducing  power.  By  the  reduction  of  Fehling's  solution, 
the  combined  amounts  of  maltose  and  dextrose  could  be  found.  From 
the  reduction  of  Fehling's  solution  after  inversion  with  hydrochloric 
acid  (5  c.c.  of  iVyiO-acid  to  10  c.c.  of  solution,  which  strength  does  not 
invert  maltose),  the  amount  of  sucrose  could  be  ascertained  when 
the  amounts  of  maltose  and  dextrose  had  been  already  obtained. 

S.  B.  S. 

Comparison  of  "  Total "  and  "  Nitric  "  Nitrogen  in  Parasitic 
and  Saprophytic  Plants.  L.  Lutz  {Compt.  rend.,  191-,  154, 
1247 — 1249). — The  author  has  shown  previously  {Bull.  Soc.  hot. 
France,  1908,  55,  104)  that  plants  of  these  types  all  contain  nitrates, 
and  that  the  quantity  of  nitrate  accumulated  in  a  parasitic  plant 
depends  on  the  extent  to  which  the  plant  is  parasitic,  the  richness  of 
the  host  plant,  and  the  presence  or  absence  of  chlorophyll.  In  the 
present  paper  it  is  shown  that  (1)  complete  parasites,  especially  those 
containing  chlorophyll,  contain  less  total  nitrogen,  and,  as  a  rule,  much 
less  "nitric"  nitrogen  than  parti);  parasitic  plants;  (2)  completely  or 
partly  parasitic  plants  containing  chlorophyll  have  high  "total"  nitrogen 
and  low  '*  nitric  "  nitrogen,  whilst  for  plants  of  these  types  free  from 
chlorophyll  the  reverse  is  the  case.  T.  A.  H. 

Distribution  of  Oxydases  in  Plants  and  their  Role  in  the 
Formation  of  Pigments.  Frederick  Keeble  and  E.  Frankland 
Armstrong  {Proc.  Roy.  Soc,  1912,  i?,  85,  214— 218).— A  method  of 
application  of  benzidine  and  of  a-naphthol  as  reagents  for  the  detec- 
tion in  situ  of  oxydases  in  plant  tissue  is  described  :  it  may  be  used 
micro-  or  macro  chejuically.  In  the  case  of  PriviiUa  sinensis  it  is 
shown  that  the  distribution  of  pigment  in  the  flower  coincides  exactly 
with  that  of  a  peroxydase.  Two  peroxydases  are  present  in  this 
plant.  One,  indicated  by  benzidine,  occurs  in  the  epidermis ;  the 
other,  indicated  both  by  a  naphthol  and  by  benzidine,  is  localised  in 
the    cells    constituting    the    bundle   sheath.      These    are    separated 
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widely  in  the  stem,  but  they  come  in  close  proximity  in  the  flower 
petals. 

White  flowers,  which  by  breeding  tests  are  known  to  be  dominant 
whites,  fail  to  give  the  epidermal  peroxydase  reaction.  The  per- 
oxydase  is,  however,  present,  since  after  treatment  of  the  flower  with 
hydrogen  cyanide  and  subsequently  with  the  reagent,  the  character- 
istic peroxydase  colorations  are  produced.  This  confirms  the  presence 
in  dominant  whites  of  an  inhibiting  substance  which  prevents  the 
formation  of  pigment,  a  supposition  which  has  been  made  repeatedly 
by  breeders. 

Recessive  white  flowers  are  shown  to  possess  peroxydase  and 
presumably  to  be  colourless,  owing  to  the  lack  of  chromogen. 

The  observations  are  extended  to  explain  a  number  of  problems  in 
genetics  and  plant  physiology.  E.  F.  A. 

The  Distribution  of  Urease  in  the  Higher  Plants.  GizA 
Zempl^n  {Zeitsch.  pliysiol.  Chem.,  1912,  79,  229 — 234). — Urease  has 
been  previously  noted  in  various  fungi,  the  Soya  bean,  and  in  lupin 
seedlings.  Its  presence  also  in  Rohinia  pseudacacia  led  the  author  to 
discover  it  in  the  seeds  of  many  other  plants,  the  names  of  which  are 
given.  Most  Papilionacese  contain  it,  although  in  variable  degree,  but 
its  presence  in  most  graminacese  is  difl&cult  to  detect.  W.  D.  H. 

Cyclamen  Europseum.  Georges  Masson  (Chem.  Zentr.,  1912,  i, 
1226  ;  from  Bull.  Sci.  Pharmacol,  18,  477— 482).— The  bulbs  contain 
a  saponin-like  substance,  cyclamic  acid,  and  a  carbohydrate,  cyclamose, 
together  with  uncharacterised  substances. 

The  bulbs  on  extraction  with  light  petroleum  yield  a  mixture  of 
fats,  which  is  separated  by  dry  alcohol  into  a  green  oil  and  a  solid  mass. 
The  fat-free  bulbs  on  extraction  with  95%  alcohol  furnish  a  syrupy 
extract,  which  gelatinises  in  the  cold,  forms  an  emulsion  on  addition  of 
water,  reduces  Fehling's  solution,  and  is  precipitated  by  tannin,  baryta 
water,  or  lead  acetate  solution.  It  contains  a  saponin-like  substance, 
cyclamic  acid,  which  was  separated  as  a  colourless,  pseudo-crystalline 
powder,  yielding  amorphous  alkali  salts  and  gelatinous  salts  with 
copper,  barium,  or  lead.  It  forms  with  tannin  a  compound,  m.  p. 
212 — 214°,  insoluble  in  water,  but  soluble  in  alcohol.  When  boiled  with 
dilute  sulphuric  acid,  it  furnishes  dextrose  and  a  colourless,  amorphous 
substance  insoluble  in  ether,  soluble  in  dry  alcohol,  and  in  solutions  of 
alkali  hydroxides. 

On  further  extraction  with  65%  alcohol,  the  bulbs  yield  cyclamose, 
[a\o  -  1890°,  as  a  colourless,  amorphous,  hygroscopic  powder,  having 
a  taste  recalling  that  of  gum  arabic.  This  reduces  Fehling's  solution 
slowly  in  the  cold,  and  forms  an  osazone,  m.  p.  208 — 210°,  which 
crystallises  in  short,  yellow  needles,  and  is  insoluble  in  methyl  alcohol. 
Cyclamose  on  hydrolysis  furnishes  dextrose.  The  latter  is  also  present 
in  the  bulbs  in  a  free  state.  .  T.  A.  H. 

Chemical  Constitution  of  the  Latex  of  Euphorbia  Species. 
Relation  between  Chemical  Constitution  and  Systematic 
Classification  of  Plants,  J.  von  Wiesnee  (MoncUsh.,  1912,  33, 
461 — 483). — The  latex  of  Euphorbia  lactiflua  from  Chili  is  shown  to 
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contain  about  3-88%  of  rubber  and  28 — 30%  of  resin.    It  also  contains 
oiiphorbone,  CJ5H24O. 

Euphorbia  species  are  characterised  by  containing  rubber  only  in 
small  quantities,  together  with  a  considerable  proportion  of  resin. 
Some  euphorbone  is  also  always  present.  E,  F.  A. 

Oil  from  the  Seeds  of  the  Hybrid  Juglans  nigra  x  Juglana 
cinerea.  A.  Fouchet  {Chem.  Zenlr.,  1912,  i,  1321  j  from  Bull.  Sci. 
Pharmacol.,  1912,  18,  529— 534).— The  kernels  on  extraction  with  light 
petroleum  yield  50%  of  a  yellow  oil,  Di^  0925,  n"^  1-4765,  [a]o  0°,  acid 
number  0'37,  iodine  number  151,  saponification  number  191,  acetyl 
number  11,  containing  70%  of  linolein  together  with  glycerides  of 
stearic,  oleic,  and  linolenic  acids  and  traces  of  volatile  and  soluble  acids. 

T.  A.  H. 

Presence  oi  Mandelonitrile-glucoside  in  Photinia  serrulata. 
Henki  Hekissey  {Compt.  rerui.,  1912,  164,  1249 — 1251  ;  J.  Pharm. 
Ohim.,  1912,  [vii],  5,  574—577.*  Compare  Guignard,  Abstr.,  1906,  ii, 
795). — From  an  alcoholic  extract  of  the  mature  leaves  of  Photinia 
serrulata,  mandelonitrile-glucoside  has  been  isolated  and  identified  by 
means  of  its  rotation,  conversion  into  prulaurasin  by  dilute  alkali,  and 
its  decomposition  products.  T.  A.  H. 

The  Fat  of  Picramnia  Lindeniana.  Clemens  Grimme  {Chem. 
Rev.  Fett.  Ilarz.  Ind.,  1912,  19,  51— 55).— The  tree  Picramnia 
Lindeniana  Tulasne,  a  native  of  Guatemala,  bears  a  fruit  which  was 
found  to  consist  roughly  of  water  10-25%,  ash  5-83%,  protein  12-87%, 
fat  39%,  raw  fibre  1394%,  and  an  extract  18-11%.  The  crude  fat  is 
yellow  with  a  granular,  somewhat  crystalline  structure  and  an  aromatic 
odour,  1350  0-888,  D^^  09125,  m.  p.  40—41°,  acid  number  334 ;  the  fat 
has  the  followiDg  composition :  phytosterol  1  -08%,  unsaturated  fatty 
acids  41-41%  (oleic  acid  20-9%),  stearic  acid  2-72%,  myristic  acid 
21  06%,  and  palmitic  acid  31-52%.  F.  M.  G.  M. 

The  Evolution  of  Nitrogen,  Phosphorus,  and  Sulphur  During 
the  Growth  of  Barley.  Gustave  AndrI:  {Comp*.  rend.,  1912,  154, 
1627—1630.  Compare  Joulie,  Mon.  sci.,  1894,  [iv],  8,  886).— During 
the  growth  of  barley  the  amounts  of  dry  material,  of  nitrogen,  phos- 
phorus, and  sulphur  in  a  plant  reach  a  maximum  at  the  stage  of 
complete  maturity.  After  this  the  phosphorus  is  constant,  but  the 
other  three  show  a  decrease,  which  is,  however,  only  slight  in  the  case 
of  the  sulphur.  D.  F.  T. 

Wheaten  Flour.  I.  Influence  of  the  Hydrogen  Ion  Con- 
centration on  the  Baking  Value  of  Flour.  H.  Jkssen-Hansen 
{Compt.  rend.  lab.  Carlsberg,  1912,  10,  170— 206).— The  hydrogen  ion 
concentration  of  dough  made  from  wheaten  flour  and  distilled  water 
has  been  determined  in  a  number  of  cases  both  from  the  electrical 
conductivity  and  by  Sbrensen's  colorimetric  methods.  Experiments 
made  to  show  the  effect  of  the  addition  of  increasing  quantities  of  acid 
on  the  size  of  a  loaf  in  which  parallel  baking  tests  were  made  have 

•  and  Bull.  Soc.  ehim.,  1912,  [ivj,  II,  680—683. 
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led  to  the  following  conclusions.  For  every  dough  there  is  a  certain 
optimum  hydrogen  ion  concentration  with  which  the  best  risen  loaves 
will  be  obtained  ;  this  is  greater  than  that  naturally  shown  by  freshly 
milled  flour  and  distilled  water.  The  optimum  concentration  is 
approximately  10~'^iV;  it  is  a  little  higher  for  the  best  quality  flour, 
and  slightly  lower  for  low  grade  or  bad  flours.  In  flour  from  the  same 
wheat  the  top  grade  from  the  centre  of  the  grain  is  the  most  acid,  the 
seconds  and  the  bran  have  the  smallest  hydrogen  ion  concentration. 
The  various  flour  improvers  are  considered  to  act  in  virtue  of  their 
increasing  the  acidity  of  the  flour. 

Extraction  of  gluten  by  washing  is  considered  worthless  as  a  means 
of  testing  the  baking  value  of  flour.  E.  F.  A. 

The  Effect  of  Phosphorus  Manuring  on  the  Amount  of 
Inorganic  Phosphorus  in  Flat  Turnip  Roots.  Burt  L.  Hart- 
well  and  Frederick  S.  Hammett  {J.  Ind.  Eny.  Chem.,  1911,  3, 
831 — 832). — The  author  has  shown  previously  that  the  percentage  of 
total  phosphorus  in  turnips  is  influenced  by  the  amount  of  available 
phosphorus  in  the  soil,  as  a  result  of  further  study  it  appears  as  if 
the  inorganic  phosphorus  is  influenced  even  more  than  the  total 
phosphorus  content  of  the  root,  and  the  present  paper  contains  an 
account  of  experiments  instituted  to  discover  methods  of  differen- 
tiating between  these  and  of  estimating  the  inorganic  phosphorus 
present  in  the  roots  at  various  stages  of  growth  and  under  different 
cultural  conditions.  Impregnation  of  the  tissues  with  magnesium 
sulphate  and  ammonium  chloride  with  microscopic  search  for  crystals 
of  magnesium  ammonium  phosphate  was  abandoned  as  unsatisfactory, 
and  the  following  method  was  subsequently  devised. 

Grated  portions  of  fresh  turnips  were  treated  with  acetic  acid 
(about  2%  on  the  moisture  content  of  the  root),  the  juice  extracted  by 
pressure,  filtered,  treated  with  barium  chloride,  neutralised  with 
ammonium  hydroxide,  allowed  to  remain  about  a  day,  then  filtered,  and 
as  much  of  the  insoluble  matter  as  possible  dissolved  with  hot  water 
and  dilute  nitric  acid.  The  phosphorus  was  then  determined  in  the 
filtered  liquid  with  molybdenum  and  magnesium  mixture  in  the 
usual  way. 

The  results  showed  that  although  the  total  content  of  phosphorus 
in  turnips  was  nearly  doubled  by  the  application  of  an  acid  phosphate 
to  the  soil,  the  inorganic  phosphorus  content  was  increased  about 
six-fold.  F.  M.  G.  M. 

The  Quantity  of  Nitrogen  Compounds  in  Wines.  Fbiedrich 
ScHAFFER  and  E.  Philippe  {Chem.  Zentr.,  1912,  i,  1238;  from  Mitt. 
Lebensmitterunters.  Hygiene,  3,  1 — 11). — The  quantities  of  various 
kinds  of  nitrogen  compounds  present  in  natural  and  artificial  wines 
have  been  determined. 

The  total  nitrogen  (N)  was  determined  by  Kjeldahl's  method,  the 
ammonia  (Na)  by  distilling  the  wine  with  magnesia,  the  amides  (N^) 
by  boiling  the  wine  with  hydrochloric  acid  and  then  distilling  with 
excess  of  magnesia,  and  the  non-dialysable  nitrogen  compounds  (N^) 
by  dialysing  the  wine  and  determining  the  nitrogen  in  the  residue  by 
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Rjeldahl's  method.  The  quantity  of  nitrogen  compounds  precipitated 
by  alcohol  (Nj)  was  obtained  by  neutralising  the  wine  with  alkali, 
adding  twice  its  volume  of  95%  alcohol,  and  determining  the  nitrogen 
in  the  washed  precipitate  by  Kjeldahl's  method. 

The  results  are  expressed  in  terms  of  nitrogen.  In  natural  wines, 
N  varies  from  0-1450  to  0-3836,  Na  0-0042  to  0-0168,  N^  0  to  00098, 
Ny  0028to0092,  Ns  0U147  to  0-035.  The  ratio  N/N«  for  natural  wine 
varies  between  5-6  and  41-2.  For  artificial,  sweetened,  and  residual 
(tresterweinen)  wines  the  ratio  varies  from  1*25  to  26-3,  but  in 
sweetened  wines  does  not,  as  a  rule,  differ  much  from  that  of  natural 
wines.  T.  A.  H. 

Biological  Absorption  of  Phosphoric  Acid  in  Soils.  A. 
DuscHETSCHKiN  {Hied.  Zentr.,  1912,  41,  305 — 306;  from  J.  exper. 
Landw.,  1911,  666).  — Black  soil  (300  grams)  to  which  starch  (6 
grams)  and  phosphoric  acid  (0-1827  gram)  were  added  was  kept  for 
about  nine  weeks,  and  the  phosphoric  acid  soluble  in  water  in  2% 
acetic  acid  and  in  1%  citric  acid  estimated.  The  results  showed  that 
in  presence  of  starch  a  good  deal  of  the  phosphoric  acid  is  rendered 
insoluble  by  micro-organisms.  When  chloroform  was  added  to  the 
soil  the  phosphoric  auid  remained  in  soluble  forms.  The  biological 
fixation  of  phosphoric  acid  is  increased  by  addition  of  sodium  nitrate 
to  the  soil.  N.  H.  J.  M. 

Exchange  of  Bases  in  the  Soil.  Georg  Wiegneb  (J.  Landw., 
1912,  60,  111 — 150). — The  interaction  of  an  amorphous  silicate  gel 
containing  water  with  ammonium  ions  may  be  expressed  by  the 
equations  employed  for  adsorption  reactions,  the  most  suitable  being 
x/m  =  /3.c^iv.  N.  H.  J.  M. 

Mica  ae  Source  of  Potassium  for  Plants,  and  its  Weather- 
ing. Edwin  Blanck  {J.  Landw.,  1912,  60,  97— 110).— Sand 
culture  experiments  in  which  oats  were  manured  with  muscovite  and 
biotite  as  sources  of  potassium  in  addition  to  ammonium  nitrate  and 
the  usual  minerals.  Both  minerals  gave  increased  amounts  of  dry 
matter  as  compared  with  the  yields  without  potassium.  Biotite 
yielded  a  much  greater  amount  of  potassium  than  muscovite.  Both 
minerals  are  more  suitable  as  sources  of  potassium  than  potassium 
felspar.  N.  H.  J.  M. 

Flocculating  Power  of  Some  Soluble  Salts  on  the  Clayey 
Substances  of  Soils.  Giulio  Masoni  {Chevi.  Zentr.,  1912,  i,  1496; 
from  Staz.  sper.  agrar.  ital.,  45,  113 — 159.  Compare  Hall  and 
MorisoD,  J.  Agric.  Sci.,  1907,  2,  244). — Chlorides  have  greater  effect 
than  nitrates  and  sulphates ;  calcium  salts  more  than  potassium  and 
ammonium  salts,  and  the  latter  more  than  sodium  salts.  There  is  no 
simple  relation  between  the  amount  of  salt  and  its  flocculating  power. 
There  are,  however,  exact  relations  between  the  flocculating  power 
{Pf)  of  salt  solutions  and  between  the  concentration  of  ions  (Cj)  and 
the  degree  of  dissociation  (a).  The  value,  /*/,  of  each  salt  increases 
with   the   strength   of    C|,    whilst    a    diminishes.      Flocculation    is 
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connected  with  cations,  anions  being  without  effect.  The  valency 
of  the  cation  has  a  relative  effect  on  the  magnitude  of  Pf,  whilst  the 
atomic  weight  is  without  effect.  When  the  value  //  for  sodium 
is  taken  as  1,  the  values  for  potassium,  ammonium,  and  calcium  are 
respectively  2  4,  2-4,  and  5 "7. 

The  flocculating  power  of  a  salt  is  directly  connected  with  the 
absorptix  o  power  of  the  soil  for  the  salt,  and  may  be  considered  as  an 
exchange  ot  the  radicle  concerned  with  another  present  in  the  soil. 

N.  H.  J.  M. 


Analytical  Chemistry. 


An  Automatic  Pipette.  T.  O.  Smith  (/.  Ind.  Eng.  Chem.,  1912, 
4,  47). — The  essential  point  is  that  to  a  three-way  stopcock  burette 
there  is  fitted  by  means  of  a  cork  a  fine  capillary  tube  long  enough  to 
reach  from  the  zero  reading  of  the  burette  to  the  top  of  the  solution 
in  the  stock  bottle.  By  raising  or  lowering'  the  capillary  tube  the 
burette  may  be  adjusted  for  the  automatic  delivery  of  any  quantity  of 
liquid  desired.  F.  M.  G.  M. 

Automatic  Filter.  C.  C.  Wallace  (/.  Amer.  Chem.  Soc,  1912, 
34,  823 — 824). — An  arrangement  is  described  for  efi:'ecting  filtration 
automatically,  which  has  been  found  very  satisfactory  for  collecting 
silver  halides  in  Munroe-Gooch  crucibles.  The  apparatus  consists  of 
a  wooden  framework  to  hold  the  precipitating  flasks  and  the  suction 
filter  flasks,  and  is  suspended  from  a  horizontal  beam  so  that  it  can 
swing  freely.  The  precipitation  flasks  are  suspended  by  wires  at  the 
necks  so  that  the  lips  of  the  flasks  rest  just  inside  the  crucibles.  By 
means  of  a  clockwork  arrangement,  the  framework  is  swung  very 
slowly,  so  that  the  precipitation  flasks  gradually  alter  their  position,  and 
eventually  they  are  completely  drained.  The  special  advantages  claimed 
are  that  less  dust  than  usual  can  enter  the  crucibles,  that  a  considerable 
saving  of  time  is  effected,  that  the  possibility  of  spilling  the  liquid  is 
reduced,  and  that  two  or  more  filtrations  can  be  carried  out 
simultaneously.  E.  G. 

A  Drying  Oven.  John  H.  Coste  (J.  Soc.  Chem.  Ind.,  1911,  31, 
471). — The  oven  consists  essentially  of  a  double- walled,  cylindrical 
copper  vessel,  placed  horizontally.  The  chamber  formed  by  the 
double  walls  is  fitted  with  a  reflux  condenser,  and  contains  a  suitable 
quantity  of  a  pure  liquid,  the  boiling  point  of  which  approximates 
closely  to  the  desired  temperature.  A  flattened  tube  lying  under,  but 
not  in  contact  with,  the  inner,  drying  chamber  opens  into  the  bottom 
of  the  chamber  at  the  end  farthest  from  the  door,  and  connects  with 
the  external  air  or  with  a  reservoir  of  carbon  dioxide  or  nitrogen. 
Air,  or  other  gas,  which  may  be  previously  dried,  is  passed  through 
this  tube  into  the  drying  chamber,  escaping  through  a  special  outlet 
arranged  in  the  door  of  the  oven. 
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Drying  goes  on  equally  well  in  any  p:irt  of  the  oven,  and  substances 
placed  in  it  qiiickly  attain  a  temperature  within  1°  of  that  of  the 
vapour.  T.  S,  P. 

I.  Apparatus  for  the  Continuous  Extraction  of  Liquids  with 
Immiscible  Solvents  Lighter  than  Water.  II.  Apparatus  for 
Quantitative  Reactions  which  Depend  on  the  Measurement  of 
an  Evolved  Gas.  Raymond  F.  Bacon  and  P.  B.  Dunbar 
{J.  Ind.  Eng.  Chem.,  1911,  3,  930— 932).— The  continuous  liquid 
extractor  consists  of  four  parts  :  (1)  a  jacket  flask  ;  (2)  an  extraction 
thimble  ;  (3)  an  ordinary  Gooch  crucible  funnel, 
and  (4)  a  condenser ;  the  Gooch  funnel  is  so 
placed  that  the  condensed  vapour  of  the  extract- 
ing liquid  drops  into  it,  and  is  carried  to  the 
bottom  of  the  extraction  thimble  containing  the 
liquid  to  be  extracted,  through  which  it  rises  and 
overflows  at  the  top. 

In  the  apparatus  for  the  measurement  of  an 
evolved  gas,  it  is  unnecessary  to  remove  the  air 
before  the  reaction  involving  the  evolution  of 
a  gas  takes  place,  the  volume  of  gas  evolved 
being  measured  by  the  increase  in  volume  of  the 
total  gas  after  the  reaction,  and  by  this  means 
the  method  described  by  Spica  (Abstr.,  1910, 
ii,  1120)  for  the  estimation  of  citric  acid  by 
measuring  the  carbon  monoxide  evolved 
when  it  is  heated  with  concentrated  sulphuric  acid 
can  be  considerably  shortened.  The  apparatus 
consists  of  :  (a)  a  graduated  funnel  tube  ;  {b)  a  re- 
action chamber ;  (c)  an  absorption  tube  filled 
with  glass  beads  ;  (d)  a  eudiometer,  and  (e)  a 
levelling  tube.  F.  M.  G.  M. 


Apparatus  for  Obtaining  an  Average 
Sample  of  Gas  and  for  Regulating  the  Flow 
of  a  Gas  into  an  Evacuated  Vessel.  Frank 
Sturdy  Sinnatt  {Analyst,  1912, 37,  250—251).— 
The  apparatus  will  be  easily  understood  from  the 
figure.  <?  is  a  long  burette  of  small  diameter. 
The  capillary  Ji  is  about  1 — 1"5  mm.  in  bore, 
the  walls  being  of  stout  glass,  and  its  end  is 
brought  as  close  to  the  bottom  of  the  main  tube 
as  possible.  The  exit  of  the  main  tube  is  short 
or  bent  into  a  seal  as  indicated  by  the  broken 
line.  The  reservoir  F  may  be  replaced  by  a 
levelling  bottle  during  the  evacuation  of  the 
apparatus,  but  this  must  be  removed  before  the 
actual  working  begins.  The  gas  sampler  is  at- 
tached at  A  by  pressure  tubing  and  by  a  second 

opening  to  a  vacuum  pump.  When  the  apparatus  is  required  for  use,  tap 
J)  is  closed  and  the  whole  exhausted,  mercury  being  allowed  to  enter  the 
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main  tube  from  F.  Wheo  the  mercury  level  has  reached  the  required 
point  in  the  main  tube,  the  sampling  vessel  is  closed  to  the  vacuum 
pump  and  then  disconnected.  Tap  H  is  then  closed.  The  sample  of 
gas  is  obtained  by  connecting  the  gas  supply  to  B  and  slowly  opening 
tap  D,  when,  owing  to  the  difference  in  pressure  between  the  gas 
vessel  and  the  capillary  E,  gas  is  drawn  down  the  latter  and  passes 
through  the  column  of  mercury  into  the  gas  vessel ;  if  the  distance 
between  a  and  h  is  great,  the  tap  should  be  opened  very  cautiously. 
When  the  diminished  pressure  in  the  gas-vessel  has  reached  that 
represented  by  the  height  of  the  mercury  column  from  a  to  the  surface 
of  the  mercury  in  the  main  tube,  gas  no  longer  enters  the  gas  vessel. 
D  may  now  be  opened  fully.  Mercury  is  now  allowed  to  flow  from  the 
main  tube  drop  by  drop  into  the  reservoir,  thus  causing  the  gas  to 
enter  into  the  gas-vessel.  When  the  tap  is  set,  the  rate  at  which  the 
mercury  falls  into  the  reservoir  is  constant,  as  it  depends  on  the 
height  of  the  column  of  mercury  a  to  6 ;  this  flow  is  constant  until 
the  end  of  the  capillary  no  longer  dips  into  meruury.  The  distance 
a  to  6  may  be  altered  by  moving  the  capillary  tube,  and  consequently 
the  gas  may  be  drawn  from  a  source  at  any  diminished  pressure 
required.  By  arranging  for  the  mercury  to  run  from 
<!^  the  tube    in  a  certain    time,   a  representative  sample    of 

the  gas  throughout  that  period  is  collected  in  the  samples. 
:'•  It  is  essential  that   during  the   operation   the   tempera- 

:.  ture   of  the  collecting  vessel    should    be   as   constant   as 

;*  possible  in  order    to    prevent  any  variation    in   pressure 

from  that  cause.  L.  de  K. 

A  Ne-w  Universal  Gasometer.  E.  Kochebeau  (Chem. 
Zentr.,l9l2,i,  1074;  from  Bull.  Sci.  Fharm.,  18,  398—402). 
— The  gasometer  is  shown  in  the  accompanying  diagram. 
The  graduated  tube,  A,  serves  for  measuring  the  liquids 
used  in  the  analyses.  The  reactions,  occurring  with  evolu- 
tion of  gas,  take  place  in  L,  the  gas  passing  through  a 
into  the  measuring  cylinder  D,  which  dips  into  a  vessel 
of  water.  By  appropriate  manipulation  of  the  stopcock 
C,  L  can  be  put  into  communication  with  Z),  either  through 
the  tube  a  or  through  the  opening  h. 

The  apparatus  can  be  used  in  all  gasometric  estimations, 
either  in  the  presence  of,  or  in  the  absence  of,  air.  Examples 
are  given  of  the  determination  of  urea  in  urine,  of  nitrogen 
in  nitrates,  and  of  oxygen  in  water.  T.  S.  P. 

Simple  Seal  to  Vessel  containing  Standard  Stannous 
Chloride.  S.  Chumanoff  (/.  Rus&.  Phys.  Chem.  Soc,  1912,  44, 
566 — 567). — The  vessel  is  connected  with  one  limb  of  a  small  U-tube, 
on  a  constriction  of  which  rest  lumps  of  marble.  The  other  limb  of 
the  U-tube,  which  contains  acid,  is  closed  by  means  of  an  ordinary 
bulb  trap.  The  apparatus  may  be  used  also  for  obtaining  hydrogen  in 
small  quantities.  T.  H.  P. 

Simultaneous  Estimation  of  Chlorine,  Bromine,  and  Iodine. 
F.  Sarvonat  (/.  Pharm.  Ghim.,  1912,  [vii],  5,  494).— The  liquid  is 
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acidified  with  nitric  acid,  and  excess  of  silver  nitrate  added.  The 
precipitate  is  collected  in  a  centrifuge  tube,  dried,  and  weighed.  It  is 
then  digested  with  ammonia  solution,  a  crystal  of  potassium  bromide 
and  a  piece  of  platinum  wire  having  been  added,  during  twenty-four 
hours  in  the  dark.  At  the  end  of  that  time,  excess  of  nitric  acid 
is  added,  and  the  precipitate  of  silver  bromide  and  silver  iodide  is 
collected,  dried,  and  weighed.  The  digestion  is  then  repeated,  a 
crystal  of  potassium  iodide  being  used  in  place  of  potassium  bromide, 
and  the  precipitate  of  silver  iodide  weighed.  From  the  three  numbers 
thus  obtained,  the  quantities  of  the  three  halogens  in  the  original  liquid 
can  be  calculated.  T.  A.  U. 

Quantitative  Estimation  of  Perchlorates.  Arthur  B.  Lamb 
and  John  W.  Harden  (/.  Amer.  Chem.  Soc,  1912,  34,  812—817).— 
During  the  study  of  some  cobaltammines,  it  was  necessary  to  analyse 
certain  perchlorates.  As  no  satisfactory  method  has  hitherto  been 
described  for  this  purpose,  the  following  has  been  devised. 

A  thin,  hard  glass  test-tube  of  25 — 30  c.c.  capacity  is  fitted  with  two 
plugs  of  asbestos  wool,  one  of  which  is  placed  50  mm.  and  the  other 
95  mm.  from  the  bottom  of  the  tube.  The  perchlorate  is  weighed  into 
the  tube,  the  plugs  are  inserted,  the  tube  clamped  in  a  nearly  horizontal 
position,  and  the  lower  end  gently  heated.  The  white  fumes  formed 
as  the  oxygen  is  eVolved  are  retained  by  the  first  plug.  When 
effervescence  has  ceased,  the  tube  is  heated  more  strongly  until  all  the 
chloride  has  fused.  When  cold,  the  contents  of  the  tube  are  washed 
on  a  filter  with  warm  water,  amd  the  chloride  is  precipitated  as  silver 
chloride.  The  estimation  may  be  carried  out  either  gravimetrically  or 
volumetrically.  The  method  has  been  applied  to  the  analysis  of  a  new 
pentamminecobalt  perchlorate  with  excellent  results,  and  has  been 
found  to  be  very  accurate  as  well  as  simple  and  rapid.  E.  G. 

Methylene-blue  as  Indicator  in  lodometric  Titrationa 
Frank  S.  Sinnatt  {Aiialyat,  1912,  37,  252 — 254). — In  a  previous 
paper  (Abstr.,  1910,  ii,  747)  a  solution  of  pure  methylene-blue  was 
recommended  instead  of  starch  solution  in  the  titration  of  iodine  with 
standard  thiosulphate.  The  author  now  states  that  the  commercial 
dye  also  answers  the  purpose.  A  solution  is  made  containing  005 
gram  per  litre,  and  1  c.c.  is  then  used  in  the  titration. 

When  iodine  solution  is  added  to  methylene-blue,  a  green  colouring 
matter  is  formed,  and  this  may  even  form  a  precipitate  ;  addition 
of  thiosulphate  restores  the  colour.  The  reaction  is  not  impaired  by 
the  presence  of  large  quantities  of  alcohol,  and  when  there  is  present 
a  sufficient  quantity  of  the  latter,  chloroform  or  carbon  disulphide  also 
do  not  interfere.  L.  de  K. 

Detection  and  Estimation  of  Minute  Quantities  of  Fluorine 
in  Minerals,  Waters,  and  Living  Tissues.  Armand  Gautiek 
and  Paul  Clausmann  {Compt.  rend.,  1912,  154,  1469 — 1475). — An 
historical  survey  of  the  methods  advocated  for  estimating  fluorine, 
and  their  errors,  when  used  for  small  quantities,  are  pointed  out. 
The  paper  contains  instructions  for  concentrating  the  fluorine  prior  to 
estimation. 
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In  the  case  of  waters,  the  water  is  rendered  faintly  alkaline, 
0*3 — 0'4  gram  of  sodium  sulphate  is  added,  followed  by  slight  excess 
of  barium  chloride.  The  whole  is  heated  to  100°  evaporated  to 
dryness,  and  the  residue  extracted  with  cold  water  until  all  soluble 
salts  are  removed.  An  equal  volume  of  alcohol  (96%)  is  added,  and  the 
precipitate  separated  by  centrifugalising.  From  this  precipitate  the 
fluorine  is  liberated  as  hydrogen  fluoride  or  silicon  fluoride  by  warming 
with  sulphuric  acid  in  a  specially  designed  gold  crucible.  The  gases 
are  absorbed  in  pure  potassium  hydroxide.  Slight  modifications  are 
necessary  if  much  sulphate  is  present. 

Minerals  which  are  entirely  attacked  by  concentrated  sulphuric  acid 
are  distilled  straight  away  in  the  gold  crucible.  In  other  cases  they 
are  first  fused  with  alkaline  carbonate  and  silica,  the  fused  mass 
extracted  with  water,  the  silica  precipitated  by  ammonium  carbonate, 
filtered  off,  and  the  filtrate  concentrated  ready  for  estimating  the 
fluorine. 

Animal  or  vegetable  tissues  are  dried,  calcined  at  550—600°  with 
calcium  or  barium  oxide,  the  residue  extracted  with  hydrochloric 
acid,  and  the  liquid  treated  as  in  the  case  of  a  water.  W.  Gr. 

A  Rapid  Method  for  the  Estimation  of  Sulphur  in  Roasted 
Blende.  C.  C.  Nitchie  (/.  Ind.  Eng.  Ghem.,  1912,  4,  30— 32).— The 
details  of  a  method  with  a  sketch  of  apparatus  employed  for  the 
estimation  of  sulphur  in  ores  by  heating  them  in  a  current  of  air  at 
about  1000°,  absorbing  the  resulting  oxides  of  sulphur  in  an  excess  of 
standard  alkali,  and  titrating  the  excess  in  the  presence  of  phenol- 
phthalein.  It  is  claimed  that  the  operation  only  requires  about  ten 
minutes  to  complete,  is  sufficiently  accurate  for  control  work  in  the 
operation  of  the  plant,  and  requires  but  little  training  or  chemical 
skill  to  carry  out  successfully.  F.  M.  G.  M. 

Estimation  of  Sulphur  in  Nitrocellulose.  Carl  Kullgren 
(Zeitsch.  Schiess.  und  Sp'engstoffwesen,  1912,  7,  89 — 91.  Compare 
Abstr.,  1901,  i,  672;  1905,  i,  512).— The  substance  was  denitrified 
by  evaporating  with  concentrated  hydrochloric  acid,  burnt  in  a  stream 
of  oxygen,  the  evolved  sulphuric  acid  absorbed  by  alkali,  and  subse- 
quently estimated  as  barium  sulphate.  F.  M.  G.  M. 

Estimation  of  Sulphurous  Acid  in  White  Wines.  Monimart 
{Ann.  Chim.  anal.,  1912,  17,  170  —  171). — Fifty  c.c.  of  the  wine  are 
treated  with  3  c.c.  of  sodium  hydroxide  solution,  D  1"38,  and,  after 
the  lapse  of  twenty  minutes,  the  mixture  is  acidified  with  sulphuric 
acid  and  titrated  with  i\750-iodine  solution.  The  latter  solution  is 
conveniently  prepared  by  placing  50  c.c.  of  potassium  dichromate 
solution  (containing  1'96  grams  of  the  salt  per  litre),  10  c.c.  of  con- 
centrated hydrochloric  acid,  and  5  c.c.  of  a  10%  potassium  iodide  solution 
in  a  100  c.c.  flask,  and  diluting  the  mixture  with  water  to  the  mark. 

W.  P.  S. 

Simplification  of  the  Method  of  Estimating  Nitrogen. 
R.  Neumann  {Ghem.  Zeit,  1912,  37,   613— 614).— Results  of  experi- 
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ments  carried  out  by  the  author  show  that  it  is  not  necessary  to 
collect  the  ammoria  in  a  receiver  containing  standard  acid  solution 
during  the  distillation  part  of  the  process  ;  if  a  condenser  is  used,  the 
ammoniacal  distillate  may  be  collected  without  loss  and  titrated  at 
the  end  of  the  distillation  (compare  this  vol.,  ii,  87).  Litmus  is 
recommended  as  indicator  in  the  titration  of  the  ammonia  derived  from 
proteins,  but  in  the  estimation  of  ammonia  in  ammonium  salts,  by 
distilling  the  latter  with  magnesium  oxide,  cochineal  should  be  used. 

W.  P.  S. 

Estimation  of  Ammonia  in  Urine.  Otto  Folin  and  Archibald 
B.  Macallum  {J.  Biol.  Chem.,  1912,  11,  523— 525).— A  pressure  of 
40 — 45  lbs.  per  square  inch  is  quite  sufficient  to  produce  an  effective 
air  current  in  the  Folin  process.  The  time  can  be  shortened  by  using 
small  amounts  of  urine,  and  the  ammonia  estimated  by  Nessler's 
method,  without  any  loss  of  accuracy.  W.  D.  H. 

Nitric  Nitrogen  in  Mixed  Fertilisers.  S.  S.  Peck  {J.  Ind.  Eng. 
Chem.,  1011,  3,  817 — 818). — The  estimation  of  total  nitrogen  in 
mixed  fertilisers  to  which  sodium  nitrate  has  been  added  does  not  give 
satisfactory  or  concordant  results,  and  for  the  purpose  of  elucidating 
the  mystery  a  sample  of  a  mixed  fertiliser  was  prepared  containing  3% 
of  nitrogen  as  sodium  nitrate  and  the  same  quantity  in  the  form  of 
ammonium  sulphate,  besides  high-grade  powdered  dry  tankage,  super- 
phosphate and  potassium  salts.  Thirty-four  portions  were  weighed  out 
and  set  aside  for  various  intervals  of  time  and  under  different 
atmospheric  conditions  before  analysis  by  several  different  processes. 
The  results  lead  to  the  following  conclusions  :  That  in  the  presence  of 
moisture  the  modified  Gunning  method  gives  incorrect  results ;  that  a 
mixed  fertiliser  containing  sodium  nitrate  and  acid  phosphate  does  not 
lose  nitrogen  even  during  a  four  months'  interval,  and  that  the 
determination  of  moisture  in  such  a  complex  mixture  is  uncertain  and 
cannot  be  depended  on  as  a  basis  for  comparative  purposes. 

F.  Ikl.  G.  M. 

The  Estimation  of  Nitrites  in  Potable  Waters.  Georgb  D. 
Elsdon  {Chem.  News,  1912,  105,  243). — Contrary  to  the  usual  state- 
ment, ferric  iron,  even  at  a  very  high  dilution,  is  sufficient  to  give  a 
reaction  with  starch  and  potassium  iodide.  One  part  in  50,000,000 
can  just  be  detected,  whilst  1  part  in  10,000,000  gives  an  appreciable 
reaction.  This  is  sufficient  to  interfere  with  the  test  for  nitrites,  and 
the  action  is  the  same  whether  nitrites  are  present  or  not.  Ferrous 
iron,  even  in  comparatively  large  amounts,  is  without  action  in  the 
absence  of  nitrites,  but  in  their  presence  it  retards  the  action.  The 
GrieFS-Ilosvay  test  for  nitrites  is  not  affected  by  the  presence  of  either 
ferric  or  ferrous  iron.  The  permissible  limit  of  nitrites,  calculated  as 
nitrogen,  in  potable  waters  may  be  placed  at  OOl  part  per  million. 

C.  H.  D. 

Behaviour  of  Hydrogen  Peroxide  towards  Ammonium 
Silicomolybdate  and  Phosphomolybdate.  Pktr  G.  AlELiKorr 
{J.  Rvss.  Phya.  Ch«m.  Soc,  1912,  44,  605— 608).— The 'microchemical 
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detection  of  phosphoric  acid  in  minerals,  certain  parts  of  plants  and 
lower  organisms  by  means  of  ammonium  molybdate  in  an  acid  medium 
is  sensitive  and  characteristic  only  in  absence  of  soluble  silicates,  the 
latter  giving  ammonium  silicoojolybdate,  which  in  crystalline  form 
and  solubility  in  ammonia  is  similar  to  ammonium  phosphomolybdate. 
These  two  precipitates  may  be  distinguished  by  their  behaviour 
towards  hydrogen  peroxide  solution.  If  a  precipitate  is  formed  by 
addition  of  2 — 3  drops  of  a  solution  of  ammonium  molybdate  in  nitric 
acid  to  the  substance  to  be  tested,  2 — 3  drops  of  a  30%  hydrogen 
peroxide  solution  are  added,  and  the  test  left  for  twenty-four  hours  in 
a  moist  place  ;  under  these  conditions  the  phosphomolybdate  dissolves, 
whilst  the  silicomolybdate  remains  undissolved.  Should  the  liquid 
dry  up,  a  further  quantity  of  hydrogen  peroxide  solution  is  added,  and 
the  solution  examined  after  some  time.  This  reaction  may  possibly  be 
utilised  in  quantitative  analysis.  T.  H.  P. 

Separation  of  Arsenic  from  Antimony  and  Other  Metals 
with  Some  Applications  in  Toxicolugical  Work.  Stanley  W. 
Collins  {Analyst,  1912,  37,  229-238). — The  process  employed  is 
based  on  the  use  of  methyl  alcohol,  first  proposed  by  Friedheim  and 
Michaelis  (Abstr.,  1895,  ii,  415). 

In  one  experiment  quoted,  0'06  gram  of  arsenic  pentoxide,  0*05 
gram  of  antimony  oxide,  0  04  gram  of  bismuth  oxide,  0*03  gram  of 
mercurous  chloride,  0'03  gram  of  mercuric  chloride,  and  6  grams  of 
ferrous  chloride  (unnecessary  when  dealing  with  arsenic  trioxide)  were 
placed  in  a  distilling  flask  with  50  c.c.  of  pure  methyl  alcohol.  In 
order  to  prevent  volatilisation  of  other  chlorides  (antimony  in 
particular),  10  c.c.  of  sulphuric  acid  (D  1'84)  were  added,  and  hydrogen 
chloride  was  passed  through  the  solution  before  and  during  the 
distillation,  which  was  repeated  twice  with  50  c.c.  and  twice  with 
20  c.c.  of  methyl  alcohol.  From  the  joint  distillate,  the  arsenic  was 
precipitated  as  sulphide.  The  precipitate  corresponded  with  0*0596  of 
arsenic  pentoxide,  and  none  of  the  other  metals  were  present. 

The  process  may  be  applied  to  the  testing  of  viscera,  etc.,  even  when 
salvarsan  is  suspected.  These  should  be  subjected  to  a  preliminary 
treatment  with  nitric  and  sulphuric  acids.  L.  de  K. 

Analysis  of  Sodium  Arsenate.  H.  Cormimboeuf  {Ann.  Chini. 
anal.,  1912,  17,  161 — 163). — The  following  method  may  be  applied 
to  the  analysis  of  samples  of  sodium  arsenate  which  are  intended  for 
use  as  insecticides.  Five  grams  of  the  sample  are  ignited  at  a  low 
temperature  (in  order  to  destroy  the  colouring  matter  which  is  usually 
present  in  the  commercial  product),  and  then  dissolved  in  about  150 
c.c.  of  water;  this  solution  is  titrated  with  i\71 -sulphuric  acid, 
Orange  IV  being  used  as  the  indicator.  Let  the  number  of  c.c. 
of  acid  required  be  denoted  by  X.  Phenolphthalein  is  now  added, 
and  the  solution  titrated  with  iV^/1 -sodium  hydroxide  solution,  the 
quantity  required  being  expressed  by  X'.  Then  the  percentage 
quantity  of  arsenic  oxide  present  is  Z  x  0*115  x  20.  If  the  number  X 
is  equal  to  X',  the  product  is  dibasic,  and  the  percentage  quantity  of 
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sodium  oxide  present  is  2A''x0'031  x  20,  but  if  not,  the  amount   of 
sodium  oxide  is  UX  x  0031  x  20)  +  (X'  x  0031  x  20)1  x  2. 

W.  P.  8. 

Trillich's  Method  for  the  Estimation  of  Free  Carbonic  Acid 
in  Water,  Hermann  Noll  {Zeitsch.  angew.  C/iem.,  1912,  25, 
998 — 1005). — From  a  prolonged  series  of  experiments  the  author  finds 
that,  not  only  do  hydrogen  carbonates  have  an  effect  on  the  results  of 
the  titration  of  free  carbonic  acid  in  water,  using  phenol phthalein  as 
indicator  (Trillich's  method),  but  the  concentration  of  the  indicator 
also  influences  the  result.  He  comes  to  the  conclusion  that  Trillich's 
method  gives  good  results  only  when  the  water  contains  no  hydrogen 
carbonates,  and  the  amount  of  free  carbonic  acid  present  is  not 
sufficient  to  form  appreciable  amounts  of  hydrogen  carbonate  during 
the  titration.  If  the  water  contains  considerable  amounts  of  hydrogen 
carbonates,  correct  results  can  only  be  obtained  when  phenolphthalein 
of  a  definite  strength  is  used.  The  values  found  for  the  free  carbonic 
acid  may  be  either  too  high  or  too  low,  since  hydrogen  carbonates 
show  an  acid  reaction  towards  weak,  and  an  alkaline  reaction  towards 
concentrated,  phenolphthalein  solutions.  For  waters  having  up  to 
14°  (German)  of  temporary  hardness,  the  strength  of  the  phenol- 
phthalein solution  should  be  1  :  1000  to  1  :  2000,  and  0  5  c.c.  should 
be  used  for  200  c.c.  of  water.  For  harder  waters,  the  strength  of  the 
phenolphthalein  must  be  determined  by  appropriate  experiments. 

The  estimation  of  normal  carbonates  by  titration  with  sulphuric 
acid,  using  phenolphthalein  as  indicator,  is  affected  by  similar  errors, 
and  the  results  may  be  either  too  high  or  too  low.  The  addition  of 
sodium  chloride,  as  recommended  by  Lunge  and  Lohofer  (Abstr.,  1902, 
ii,  105),  does  not  do  away  with  this  variation,  and  has  no  beneficial 
effect.  T.  S.  P. 

Method  of  Analysis  without  the  Use  of  Hydrogen  Sulphide. 
Hans  Tkapp  (Zeitsch.  anal.  Chem.,  1912,  51,  475 — 480).— The  process 
is,  briefly,  as  follows  :  After  reducing  the  higher  oxygenated  compounds 
with  sulphur  dioxide  (insoluble  sulphates  may  be  formed),  the  first 
group  is  precipitated  as  usual  with  hydrochloric  acid,  and,  after  oxidising 
with  nitric  acid,  the  solution  is  neutralised  with  ammonia  and  at  once 
digested  with  excess  of  yellow  ammonium  sulphide,  which  precipitates 
every  metal  with  the  exception  of  those  of  the  arsenic  group  and  the 
alkalis  and  alkaline  earths.  Addition  of  hydrochloric  acid  to  the 
filtrate  precipitates  the  metals  of  the  arsenic  group. 

The  undissolved  precipitate  when  treated  with  nitric  acid  dissolves, 
with  the  exception  of  any  mercuric  mercury.  Lead  is  precipitated  by 
sulphuric  acid  and  alcohol.  Bismuth  is  left  behind  when  the  acid  is 
evaporated  and  the  residue  taken  up  in  water.  On  now  adding  excess 
of  sodium  hydroxide,  zinc,  aluminium  and  chromium  are  dissolved ; 
copper,  cadmium,  nickel,  and  cobalt,  also  iron  and  manganese,  are  left 
undissolved.  These  are  then  digested  with  ammonium  sulphide  and 
then  treated  with  dilute  hydrochloric  acid,  which  dissolves  the  iron  and 
manganese  only.  The  residue  is  then  dissolved  in  nitric  acid  and  the 
copper  and  cadmium  separated  byzinc  dust.  In  the  solution  then  remains 
nickel  and  cobalt.  L.  db  K. 
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Qualitative  Detection  of  Alkali  Hydrogen  Carbonates. 
R.  T.  Haslam  {J.  Amer.  Chem.  Soc,  1912,34,822— 823).— The  following 
method  has  been  devised  for  the  detection  of  hydrogen  carbonates  in 
presence  of  large  quantities  of  normal  carbonates,  and  particularly  for 
ascertaining  the  purity  of  sodium  carbonate  prepared  from  sodium 
hydrogen  carbonate  for  standardising  acids. 

The  substance  under  examination  is  dissolved  in  freshly-boiled  water, 
and  excess  of  calcium  chloride  is  added.  After  four  or  five  minutes, 
the  precipitated  calcium  carbonate  is  removed  by  filtration.  A  few 
drops  of  ammonia  are  then  added  to  the  filtrate,  and  if  hydrogen 
carbonate  is  present,  a  further  quantity  of  calcium  carbonate  will  be 
precipitated.  If  the  substance  contains  much  hydrogen  carbonate, 
precipitation  takes  place  in  about  half  a  minute,  whilst  with  a  very 
small  amount,  eight  to  ten  minutes  may  be  required.  The  test  is 
capable  of  detecting  0'1%  of  sodium  hydrogen  carbonate  in  sodium 
carbonate.  E.  G. 

Detection  of  Potassium  as  Cobaltinitrite.  Heinrich  Sal- 
KOWSKi  {J.  Amer.  Chem.  Soc,  1912,  34,  822). — With  reference  to 
Bowser's  work  (Abstr.,  1911,  ii,  1031)  on  the  detection  of  potassium, 
it  is  pointed  out  that,  although  the  cobaltinitrite  reaction  has  not  been 
employed  so  largely  as  it  deserves,  it  has  been  used  both  by  de  Koninck 
and  also  by  the  author  for  many  years.  E.  G. 

Reduction  of  Potassium  Platinichloride  by  Magnesium. 
Albert  Atterberg  {Zeitsch.  anal.  Chem,  1912,  51,  483). — A 
controversy  with  Trnka  as  to  the  first  proposer  of  this  method. 

L.  DE  K. 

A  Spectroscopic  Method  for  the  Estimation  of  Small 
Quantities  of  Rubidium  in  Presence  of  Much  Potassium. 
Ernst  Wilke-Doefurt  {Zeitsch.  anorg.  Chem.,  1912,  75,  132 — 140). — 
The  usual  methods  of  producing  spectra  are  useless  for  quantitative 
estimations.  A  new  burner  is  described.  The  glass  burner-tube  has 
two  air-openings,  just  below  which  a  capillary  for  the  gas  is  sealed 
on  inside.  A  porcelain  tube  is  fitted  on  above  as  a  burner,  and  the 
salt  is  introduced,  as  in  Beckmann's  and  Riesenfeld's  burners,  by 
electrolysis  in  a  glass  vessel  through  which  air  is  drawn  into  the 
air-openings  of  the  burner.  A  10%  solution  of  the  alkali  chlorides 
is  used. 

The  blue  lines  of  potassium  and  rubidium  are  more  suitable  for 
photographic  comparison  than  the  red  lines,  so  the  visible  spectrum 
between  396  and  435/z/a  is  selected,  the  remainder  being  cut  off  by 
filters.  Dust  must  be  excluded  in  order  to  prevent  the  formation  of  a 
luminous  flame,  and  the  inner  blue  cone  of  the  Bunsen  flame  must  be 
screened  off.  An  exposure  of  thirty  minutes  is  given,  using  extra- 
rapid  plates.  Standard  plates  are  prepared  by  using  artificial 
solutions  containing  from  1%  to  0*005%  of  rubidium  chloride,  with 
potassium  chloride  to  make  10%,  and  the  salt  solutions  to  be 
investigated  are  treated  in  the  same  way,  the  intensities  of  the 
rubidium  lines  on  the  negatives  being  compared  visually.     It  is  thus 
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easy  to  determine   whether   in   carnallite    and   similar   deposits   the 
quantity  of  rubidium  is  of  the  order  of  0*1,  001,  or  0001%. 

C.  H.  D. 

Applioation  of  Physicochemical  Volumetric  Methods  to 
the  Estimation  of  Substances  in  Water.  F.  Dienebt  and  A. 
GuiLLERD  {Compt.  rend.,  1912,  154,  1504 — 1506). — Dutoit's  method 
(Abstr,  1910,  ii,  342)  for  determining  the  end-point  in  a  precipitation 
process  by  means  of  conductivity  measurements  has  been  applied  to 
the  estimation  of  calcium,  magnesium,  and  sulphuric  acid  in  potable 
waters.  The  details  for  each  determination  are  given,  and  a  high 
order  of  accuracy  is  claimed  for  the  results.  W.  G. 

Separation  of  Qlucinum  from  Aluminium  [Iron,  Chromium], 
M.  WuNDER  and  T.  Wengee  {Zeitsch.  anal.  Chem.,  1912,  51, 
470 — 472). — About  0*3  gram  of  the  mixed  oxides  is  fused  with 
5  grams  of  sodium  carbonate  for  two  to  three  hours,  first  in  a  covered 
then  in  an  open  crucible.  The  fused  mass  is  boiled  with  water  and 
another  gram  of  sodium  carbonate,  and  after  filtering  the  undissolved 
matter  is  subjected  to  a  second  fusion.  Finally,  the  aluminium  is 
precipitated  from  the  united  filtrates  by  boiling  with  excess  of 
ammonium  nitrate. 

Iron,  if  present,  may  be  separated  from  glucinum  by  fusing  the 
insoluble  residue  with  potassium  pyrosulphate,  dissolving  the  fused 
mass  in  water,  and  pouring  this  in  a  solution  of  10  grams  of  sodium 
hydroxide  in  150  c.c.  of  water.  The  glucinum  is  recovered  from  the 
solution  by  acidifying  with  hydrochloric  acid  and  addition  of  ammonia. 
The  impure  ferric  oxide  is  dissolved  in  acid  and  reprecipitated  by 
ammonia. 

The  filtrate  from  the  alumina  may  contain  chromium  as  chromate, 
which  may  then  be  reduced  by  alcohol  in  the  presence  of  acid  and 
precipitated  as  usual  by  ammonia.  L.  de  K, 

Detection  of  Zinc.  Franz  F.  Werner  {Zeitsch.  anal.  Chem., 
1912,  51,  481). — As  is  well  known,  potassium  ferrocyanide  yields  a 
white  precipitate  in  a  solution  of  zinc  sulphide  in  dilute  hydrochloric 
acid.  To  confirm  the  presence  of  zinc  further,  the  precipitate  should 
be  treated  with  bromine  water,  which  yields  a  deep  yellow  oxidation 
product.  L.  DE  K. 

Rapid  Estimation  of  Zinc.  V.  Hassreidter  {Zeitsch.  angeio. 
Chem.,  1912,  25,  1005—1006);  K.  Voiax  {ibid.,  1006).— Polemical 
(compare  Voigt,  this  vol.,  ii,  298).  T.  S.  P. 

Analysis  of  Lithopone.  W.  L.  Austin  and  Charles  A.  Keane 
{Analyst,  1912,  37,  238 — 242). — The  following  process  is  recommended  : 
5  grams  of  the  powdered  sample  are  treated  with  strong  hydrochloric 
acid  and  a  little  potassium  chlorate,  and  the  in.soluble  matter  (barium 
sulphate)  is  collected.  The  filtrate  and  washings  are  made  up  to 
250  c.c,  and  in  50  c.c.  the  total  zinc  is  estimated  by  Voigt's  method 
(titration  with  standard  ferrocyanide  in  ammoniacal  solution  in  the 
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presence  of  ferric  tartrate ;  acetic  acid  producing  a  blue  colour  serves 
as  external  indicator). 

For  the  estimation  of  sulphur  as  sulphide,  0*5  gram  of  the  sample  is 
oxidised  with  bromine,  hydrochloric  acid  is  added,  and  the  sulphuric 
acid  formed  is  precipitated  in  the  filtrate  with  barium  chloride.  By 
calculating  the  sulphur  to  zinc  sulphide,  the  balance  of  the  zinc  other 
than  sulphide  is  easily  calculated.  Zinc  oxide  may  also  be  estimated 
by  acting  on  2  grams  of  the  sample  with  5%  acetic  acid.  Other 
impurities,  such  as  calcium,  are  determined  in  a  separate  portion  of  the 
acid  filtrate.  L.  de  K. 

Precipitation  of  the  Copper- Arsenic  Group  and  the  Separa- 
tion of  its  Divisions.  J.  1.  D.  Hinds  {Chem.  News,  1912,  105, 
265;  J.  Amer.  Chem.  Soc,  1912,  34,  811— 812).— To  the  solution  is 
added  hydrochloric  acid  until  the  acidity  is  about  normal.  After 
adding  nearly  1%  by  volume  of  nitric  acid,  the  liquid  is  boiled  down 
to  half  its  volume  so  as  to  oxidise  any  stannous  compound  ;  arsenious 
acid  will  also  be  partly  oxidised.  A  rapid  stream  of  hydrogen 
sulphide  is  now  passed,  the  liquid  being  kept  near  the  boiling  point. 
When  after  some  five  minutes  no  further  precipitate  is  noticed,  enough 
water  is  added  to  make  the  volume  double  that  of  the  original,  and 
more  hydrogen  sulphide  is  passed  until  the  liquid  is  cold. 

The  precipitate,  after  being  washed,  is  transferred  to  a  beaker,  and 
instead  of  being  digested,  in  the  customary  manner,  with  yellow 
ammonium  sulphide  (which  causes  a  loss  of  copper),  it  is  covered  with 
strong  ammonia  and  a  current  of  hydrogen  sulphide  is  passed  ;  this 
causes  the  sulphides  of  the  arsenic  group  to  dissolve  rapidly. 

L.  DE  K. 

Some  New  Features  in  the  Electrolytic  Estimation  of  Lead. 
John  G.  Fairchild  (/.  Ind.  Eng.  Chem.,  1911,3,  902— 903).— Good 
deposits  of  lead  peroxide,  free  from  flakes  and  of  close  texture,  can  be 
obtained  on  a  smooth  platinum  cylinder  in  two  hours  time  without 
rotation,  and  as  much  as  100 — 200  mg.  in  weight ;  this  can  be  raised 
to  300  mg.,  but  there  is  then  danger  of  flaking  off.  The  secret  of 
success  is  a  low  amperage  to  begin  with  and  a  temperature  of  50 — 60°. 

For  alloys  rich  in  lead,  two  grams  (or  more)  are  weighed  out,  and  a 
portion  representing  about  O'l  gram  of  metallic  lead  employed.  The 
volume  of  the  electrolyte  is  200  c.c.  in  a  250  c.c.  beaker,  and  it 
contains  30  c.c.  of  strong  nitric  acid.  The  solution  is  heated  to 
50 — 60°,  using  an  anode  of  25  sq.  in.  surface  with  a  cathode  cylinder 
of  12  sq.  in.  The  anode  must  be  frequently  burnished,  and  is  ignited 
before  being  placed  in  the  electrolyte  ;  split  cover  glasses  are  used  to 
prevent  loss  by  evaporation. 

The  current  is  started  at  0*25  ampere  and  maintained  during  one 
and  a-half  hours,  after  which  it  is  raised  to  0'5  ampere  for  half  an  hour, 
when  the  last  traces  of  lead  will  be  removed. 

The  beaker  is  lowered  and  removed,  replaced  by  one  containing  clean 
water,  the  current  is  disconnected,  and  the  anode  washed  with  alcohol, 
drawn  through  a  flame  to  free  it  from  alcohol,  and  dried  by  holding  it 
about  a  foot  above  the  flame  and  weighed. 
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The  Hinaller  the  percentage  of  lead  present,  the  higher  the  amperage 
etnployed,  and  by  this  method  lead  is  readily  separated  from  copper, 
manganese,  silver,  and  antimony.  When  a  large  amount  of  copper  is 
present,  only  20  c.c  of  nitric  acid  need  be  employed,  whilst  the  presence 
or  absence  of  ammonium  nitrate  does  not  appear  to  effect  the  results. 
The  voltage  of  the  solution  is  2 — 2'5  volts,  and  the  process  can  be 
hastened  by  simply  dissolving  any  lead  sulphate  present  in  ammonium 
acetate.  F.  M.  G.  M. 

Bflfect  of  Calcium  on  the  Ammonium  Molybdate  Method  of 
Lead  Assay.  C.  O.  Bannister  and  VV.  McNamara  {Analyst,  1912, 37, 
242 — 247). — The  authors  agree  with  other  writers  (Guess,  Seamon, 
Low)  that  Alexander's  molybdate  method  (Abstr.,  1893,  ii,  599)  is 
unsuitable  for  ores  yielding  calcium  sulphate  unless  the  latter  is  by 
some  means  completely  removed ;  if  not,  the  results  of  the  titration 
are  in  excess  of  the  truth. 

Barium  and  strontium  sulphates  do  not  act  in  the  same  manner, 
but  owing  to  occlusion  of  lead  sulphate,  the  results  are  a  little  too  low. 

L  DE  K. 

lodometric  Copper  Titrations.  K.  Sugiura  and  Philip  A. 
KoBER  {J.  Avier.  C/iem.  Soc,  1912,  34,  818— 822).— In  studying  the 
copper  salts  of  certain  amino-acids  (Kober,  Abstr.,  1911,  i,  824),  the 
copper  was  precipitated  as  the  hydroxide  by  means  of  alkali  hydroxide. 
After  the  precipitate  had  been  well  washed,  it  was  dissolved  in 
20 — 25  c.c.  of  10%  acetic  acid.  The  solution  of  copper  acetate  was 
then  titrated  with  potassium  iodide  and  sodium  thiosulphate  in  the 
usual  manner,  using  starch  as  an  indicator.  It  was  found  that  these 
solutions  gave  a  stable  end-point,  whilst  titrations  made  in  presence  of 
nitrates  gave  an  unstable  end-point. 

Kendall  (this  vol.,  ii,  93,  393)  has  described  a  method  for  removing 
the  nitrites  by  means  of  sodium  hypochlorite  and  phenol,  but  it  is  now 
shown  that  the  method  which  has  just  been  outlined  will  accomplish 
the  same  end,  since  all  substances  likely  to  interfere  with  the  titration 
are  removed  by  the  precipitation  with  alkali  hydroxide.  Moreover,  all 
the  difficulties  referred  to  by  Peters  (this  vol.,  ii,  492)  are  obviated 
by  the  present  method,  which  is  both  simple  and  accurate.         £.  6. 

Estimation  of  Mercury  in  Smokeless  Powder.  J.  D. 
Berkhout  {Zeitach.  Schiess-  und  Sprengstoffwesen,  1912,  7,  67 — 69. 
Compare  Abstr.,  1910,  ii,  350). — A  sketch  of  the  furnace  with  a 
description  of  the  method  of  estimating  mercury  in  powders  containing 
nitrocellulose  or  nitroglycerol.  About  2  5  grams  of  the  powder  are 
gelatinised  with  about  20  c.c.  of  acetone  in  a  mortar,  mixed  with 
copper  oxide,  and  transferred  to  a  glass  combustion  tube ;  the  front  of 
the  tube  is  drawn  out  into  a  series  of  bulbs  with  constrictions  of  fine 
bore  between  them,  and  this  portion  cooled  with  running  water.  The 
rear  of  the  tube  is  carefully  heated,  the  mercury  distils  forward  into 
the  bulbs  which  are  severed  at  the  necessary  constriction,  and  the 
mercury  subsequently  estimated  as  suggested  by  Raaschou  (Abstr., 
1910,  ii,  350)  or  by  other  known  methods.  F.  M.  G.  M. 
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Separation  of  the  Rare  Earths.  Charles  James  (/.  Amer.  Chem. 
Soc,  1912,  34,  757 — 771). — Since  the  author's  scheme  for  the  separa- 
tion of  the  rare  earths  (A.bstr.,  1908,  ii,  498)  was  elaborated,  several 
new  methods  have  bepn  introduced,  whilst  some  of  the  old  methods 
have  been  modified.  The  scheme  has  therefore  been  revised  and  brought 
up  to  date.  E.  G. 

Quantitative  Estimation  of  Yttrium.  C.  F.  Whittemore  and 
Charles  James  {J.  Amtr.  Chem.  6'oc.,  1912,  34,  772 — 774). — 
Experiments  are  described  which  have  been  carried  out  with  a  view 
to  devising  satisfactory  methods  for  estimating  yttrium  in  presence  of 
sodium  and  certain  other  elements. 

It  has  been  found  that  yttrium  can  be  quantitatively  separated 
from  sodium  by  precipitation  with  ammonium  sebacate,  and  from 
potassium  by  a  double  precipitation  with  the  same  reagent.  The 
separation  of  yttrium  from  iron,  aluminium,  lithium,  and  magnesium 
can  be  effected  satisfactorily  by  its  precipitation  as  the  oxalate  by 
means  of  oxalic  acid  in  presence  of  ammonium  chloride.  E.  G. 

The  Bismuthate  Method  for  Manganese.  D.  J.  Demorest 
(J.  Ind.  Eng.  Chem.,  1912,  4,  19). — It  has  been  supposed  that  the 
bismuthate  method  of  estimating  manganese  is  affected  by  the 
presence  of  chromium,  and  the  author  points  out  that  this  only 
occurs  when  excess  of  ferrous  sulphate,  followed  by  potassium 
permanganate,  are  employed  as  titrating  reagents,  but  if  the  per- 
manganic acid  is  directly  titrated  with  sodium  arsenite,  any  chromic 
or  vanadic  acids  which  may  be  present  do  not  interfere  with  the 
results. 

One  gram  of  the  sample  is  dissolved  in  45  c.c.  of  water  and  15  c.c. 
of  nitric  acid  (D  1*42),  and  boiled  until  nitrous  fumes  cease  to  be 
evolved.  After  cooling,  "  bismuthate "  is  added  in  small  portions 
until  the  permanganic  acid  (or  manganese  dioxide)  persists  after  a 
few  minutes  boiling.  Potassium  nitrite  is  added  to  dissolve  the 
manganese  dioxide  and  nitrous  fumes  expelled  by  boiling,  more 
bismuthate  (about  0*5  gram)  is  added  with  shaking,  the  solution 
filtered,  and  the  sodium  arsenite  run  in  from  a  burette  until  the  pink 
tinge  just  disappears.  There  should  not  be  a  brown  coloration  at 
the  end ;  if  there  is,  it  indicates  insufficient  acid.  F.  M.  G.  M. 

Estimation  of  Iron  in  Milk.  F.  E.  Nottbohm  and  W. 
Weisswange  (Zeitsch.  Nahr.  Genussm.,  1912,  23,  514 — 523). — 
Volumetric  and  gravimetric  methods  are  unsuitable  for  the  estimation 
of  the  small  quantity  of  iron  which  is  present  in  milk,  and  the 
colorimetric  method,  using  thiocyanate,  yields  untrustworthy  results, 
owing  to  the  interfering  action  of  phosphates  and  other  coastitutents 
of  the  milk  ash.  If,  however,  the  iron  is  first  of  all  separated  by 
means  of  "  cupferron "  (compare  Abstr.,  1910,  ii,  76;  1911,  ii,  336), 
it  may  be  estimated  colorimetrically  as  thiocyanate.  The  ash  obtained 
from  100  c.c.  of  milk  is  dissolved  in  hydrochloric  acid,  the  iron  is 
oxidised  by  the  addition  of  nitric  acid,  and  the  solution  is  shaken  for 
fifteen   minutes   with    2    c.c.  of   a   5%    "cupferron"    solution.      The 
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mixture  is  then  shaken  twice  with  chloroform,  the  united  chloroform 
extracts  are  evaporated  to  dryness,  and  the  residue  is  dissolved  in 
hydrochloric  acid.  This  solution  is  oxidised  with  nitric  acid,  and 
the  iron  contained  in  it  is  estimated  colorimetrically.  W.  P.  S.  . 

Separation  of  Iron  and  Titanium.  Fkan^ois  Bourion  {Compt. 
reiul.,  1912,  154,  1229— 1232).— The  method  is  a  simplification  of 
that  due  to  Friedel  and  Guerin  (Abstr.,  1877,  i,  168),  which  depends 
ou  the  treatment  of  a  mixture  of  the  two  oxides  heated  to  a  high 
temperature  with  a  mixture  of  chlorine  and  hydrogen  chloride,  whereby 
the  ferric  oxide  is  converted  into  ferric  chloride,  which  volatilises, 
whilst  titanium  dioxide  remains  unaltered.  In  the  new  process  a 
mixture  of  hydrogen  chloride  and  sulphur  chloride  vapour  is  employed 
as  the  chlorinating  agent.  Details  of  the  method  are  given  in  the 
original.  T.  A.  H. 

Analysis  of  Ferro-nickel  containing  Zinc,  Aluminium,  and 
Manganese.  E.  C.  Carugn  {Aim.  Ghirn.  anal.,  1912,  17,  205—206). 
— A  rapid  commercial  process,  briefly  as  follows :  Two  grams  of  the 
sample  are  converted  into  sulphates,  dissolved,  and  made  up  to  500  c.c. 
Twenty -five  c.c.  are  then  diluted  to  100  c.c,  and  sodium  peroxide  is 
added  until  the  liquid  is  strongly  alkaline  and  the  precipitate  almost 
black.  Iron,  manganese,  and  nickel  are  precipitated,  whilst  zinc  and 
aluminium  are  found  in  the  filtrate  and  are  separated  by  means  of 
ammonium  chloride,  which  precipitates  the  aluminium.  The  mixed 
oxides  are  redissolved  in  hot  dilute  sulphuric  acid  (1  :  2),  and  after 
adding  a  few  drops  of  absolute  hydrogen  peroxide,  the  solution  is 
heated  to  boiling  and  precipitated  by  excess  of  ammonia  ;  the  nickel 
remains  in  solution,  and  can  be  recovered  and  weighed  as  oxide  by 
evaporating  to  dryness  and  repeatedly  igniting  the  residue  after 
moistening  with  strong  nitric  acid. 

The  iron  and  manganese  oxides  are  dissolved  in  the  smallest 
quantity  of  hydrochloric  acid  to  which  hydrogen  peroxide  has  been 
added.  The  iron  and  manganese  are  then  determined,  jointly, 
iodometrically,  and  a  separate  estimation  of  the  iron  is  made  with 
standard  permanganate,  using  25  c.c.  of  the  original  solution. 

L.  DK  K. 

Separation  of  Nickel  and  Palladium  by  Dimethylglyoxime. 
M.  WuNDER  and  V.  Tuuringer  {Ann.  Ckim.  anal.,  1912,  17, 
201 — 202). — The  solution  of  the  two  metals  is  slightly  acidified  with 
hydrochloric  acid,  and  an  excess  of  a  1%  solution  of  dimethylglyoxime 
in  2%  hydrochloric  acid  is  added.  The  palladium  is  completely 
precipitated,  and,  after  being  washed  with  boiling  water,  it  is  ignited 
and  weighed  as  metal. 

The  filtrate  containing  the  nickel  is  heated  to  boiling  and  rendered 
slightly  alkaline  with  ammonia.  The  rose-coloured  precipitate  is 
collected  on  a  Gooch  filter,  washed  first  with  boiling  water,  then  with 
alcohol,  and  dried  at  100°  to  constant  weight.  The  weight  multiplied 
by  0 -203 1  =  metallic  nickel.  L.  dk  K. 
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The  Estimation  of  Chromium,  and  its  Separation  from 
Vanadium  in  Steels.  John  R.  Cain  {J.  Ind.  Eng.  Chem.,  1912,  4, 
17 — 19). — In  the  analysis  of  steel,  if  the  solution  containing 
chromium  as  chromate  and  vanadium  as  vanadate  is  titrated  against 
ferrous  solutions,  using  ferricyanide  to  indicate  when  reduction  is 
complete,  there  is  frequently  an  indefinite  end-point,  owing  to  the 
simultaneous  reduction  of  some  of  the  ferricyanide  to  ferrocyanide,  which 
then  gives  the  usual  colour  with  the  ferric  salts  present.  The  author 
advocates  the  precipitation  of  the  chromium  by  boiling  the  nearly 
neutralised  (ferrous)  solution  of  the  steel  with  either  barium  or 
cadmium  carbonate,  or  zinc  or  magnesium  oxide,  the  chromium  being 
subsequently  extracted  from  the  precipitate  by  fusion,  and  separated 
from  the  vanadium  by  precipitating  as  lead  chromate  under  the 
following  conditions. 

The  drillings  are  dissolved  in  about  10  c.c.  of  concentrated  hydro- 
chloric acid  per  gram  of  steel  employed ;  when  hydrogen  ceases  to  be 
evolved,  the  solution  is  diluted  to  a  volume  of  100 — 150  c.c.  with 
water,  nearly  neutralised  with  saturated  sodium  carbonate  solution,  a 
slight  excess  of  barium  carbonate  emulsion  added,  and  the  mixture 
boiled  vigorously  during  ten  to  fifteen  minutes  with  further  small 
additions  of  barium  carbonate,  with  the  maximum  exclusion  of  air 
possible. 

The  precipitate  (which  should  not  contain  more  than  about  two 
grams  of  excess  of  barium  carbonate)  is  collected,  washed  with  hot 
water,  and  fused  in  a  platinum  crucible  with  two  grams  of  sodium 
carbonate  and  about  0'25  gram  of  potassium  nitrate  during  twenty 
minutes. 

The  cooled  fusion  is  digested  with  water,  filtered,  treated  with 
hydrogen  peroxide,  and  boiled  during  five  to  ten  minutes,  transferred 
to  a  separating  funnel,  and  vigorously  shaken  with  a  slight  excess  of 
nitric  acid,  just  neutralised  with  sodium  hydroxide,  and  again  acidified 
with  an  excess  of  1  c.c.  of  nitric  acid  for  each  100  c,c.  of  the  solution. 
Lead  nitrate  (20  c.c.  of  a  20%  solution)  is  then  vigorously  stirred  in, 
the  precipitate  collected,  and  the  lead  chromate  decomposed  with  hot 
hydrochloric  acid,  cooled,  the  volume  made  up  to  150 — 200  c.c,  and 
the  chromium  titrated  with  iV/lO-ferrous  sulphate  solution  in  the 
presence  of  potassium  ferricyanide.  F.  M.  G.  M. 

Detection  of  Chromium  Sesquioxide  Insoluble  in  Acids. 
Ukosch  Jankowitsch  {Zeitsch.  anal.  Chem.,  1912,  51,  483). — The  oxide 
is  treated  with  concentrated  nitric  acid  and  a  little  red  lead.  After 
heating  gently  and  waiting  for  a  few  minutes,  the  liquid  will  turn 
yellow,  owing  to  chromate  being  formed.  L.  de  K. 

Assay  of  Chrome-Iron  Ore.  Theodob  St.  Waeunis  (Zeitsch. 
anal.  Chem.,  1912,  51,  480— 481).— 0-5— 0*4  Gram  of  the  finely 
powdered  ore  is  mixed  intimately  in  a  silver  crucible  with  a  mixture 
of  1  gram  of  sodium  peroxide  and  0*5  gram  of  potassium  nitrate. 
After  covering  with  a  layer  of  4*5  gram  of  this  mixture,  the  whole 
is  heated  very  gradually  until  the  foaming  ceases,  when  the  mass  is 
heated  for  a  quarter  of  an  hour  at  a  bright  red  heat  over  a  bunsen 
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burner.     The  molten  mass  should  be  stirred  frequently  with  a  stout 
silver  wire. 

The  chromium  is  then  fully  attacked  and  completely  soluble  in 
boiling  water.     The  further  treatment  is  the  usual  one.        L.  de  K. 

Potassium  Iodide  and  Mercurous  Nitrate  as  a  Delicate 
Reagent  for  Tungsten  and  Molybdenum.  Erwin  Kafka  {Zeitsch. 
anal.  Chem.,  1912,51,482). — To  the  neutral  solution  of  either  com 
pound  is  added  a  drop  of  saturated  bolution  of  mercurous  nitrate,  then 
1  c.c.  of  strong  hydrochloric  acid,  and  further  an  excess  of  potassium 
iodide.  When  the  precipitate  of  mercurous  iodide  has  redissolved, 
mercury  will  deposit,  and  the  supernatant  liquid  will  gradually  turn 
blue ;  very  dilute  solutions  of  molybdic  acid  are,  however,  not 
affected. 

To  distinguish  between  tungsten  and  molybdenum,  potassium 
thiocyanate  is  added,  when  in  the  case  of  molybdenum  the  blue  colour 
will  change  to  blood-red.  L.  de  K. 

Sensitive  Reaction  for  Molybdic  Acid.  Petr  G.  Mehkoff 
(/.  Rusa.  Phija.  Chem.  Soc,  1912,  44,  608— 609).— This  reaction  is 
based  on  the  formation  of  the  ammonium  salt  of  permolybdic  acid 
corresponding  with  the  potassium  salt,  K202,Mo04,H202,  described  by 
the  author  and  Pissarjewsky  (Abstr.,  1899,  ii,  31).  The  solution  to 
be  tested  is  evaporated  to  dryness  on  a  water-bath  and  the  cold,  dry 
residue  treated  with  concentrated  ammonia  solution  until  tbe  reaction 
is  strongly  alkaline,  3 — 4%  hydrogen  peroxide  solution  being  then 
added.  If  molybdic  acid  is  present,  a  cherry-red  or  pale  rose  colora- 
tion, depending  on  the  quantity  of  the  acid,  is  instantly  formed. 
Concentrated  solutions  must  be  employed  and  the  test  carried  out  in 
the  cold.  T.  U.  P. 

Occurrence  of  Tin  in  Canned  Vegetables.  J.  B.  M.  Cokberoh 
{Pharvi.  Weekblad,  1912,  49,  429—431,  489— 495).— For  special 
reasons  the  author  confined  his  research  to  canned  spinach.  The 
amount  of  tin  was  estimated  in  the  surrounding  liquid  (which  is 
generally  rejected),  in  the  liquid  obtained  by  pressing  the  mass,  and  in 
the  residual  cake,  which  after  being  weighed  was  dried  and  reduced  to 
powder.  The  estimation  was  carried  out  by  Schryver's  process 
(destruction  of  organic  matter  by  sulphuric  acid  and  potassium 
sulphate).  Some  of  the  **  tins  "  were  protected  by  an  inner  coating  of 
varnish,  and  in  every  case  notice  was  taken  of  the  amount  of  air 
present  in  the  "  tin."  The  results  are  communicated  in  a  table,  and  a 
graphic  representation  is  also  added.  The  total  quantity  of  tin  in  fifty 
specimens  varied  from  19  to  462  mg.  per  kilo. ;  in  varnished  "tins  "  from 
63  to  126  mg. 

The  following  conclusions  were  arrived  at  : 

(1)  Of  a  large  number  of  old,  unprotected  "tins"  of  spinach,  only  a 
few  were  met  with  which  contained  tin  in  solution. 

(2)  The  tin  content  in  samples  of  the  same  origin  can  be  very 
uneven.  Consequently,  the  amount  found  in  a  single  "  tin  "  cannot  be 
taken  to  represent  the  bulk  in  such  a  case. 

VOL.  CH.  ii.  46 
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(3)  Spinacli  preserved  in  protected  '•tins"  did  not  show  a  high  tin 
content,  although  that  from  non-protected  "  tins  "  frequently  showed 
less  still. 

(4)  Contrary  to  Lehmann's  statements,  no  distinct  relation  was 
found  between  the  presence  of  oxygen,  or  of  nitrates,  and  the  amount 
of  tin  dissolved. 

(5)  It  is  desirable  to  ascertain  in  how  far  the  quality  and  the  surface 
of  the  •'  tin  "  affect  the  solution  of  tin  in  canned  vegetables. 

(6)  It  is  desirable  to  investigate  the  solubility  of  the  combined 
(insoluble)  tin  in  different  liquids.  L.  de  K, 

A  Method  of  Analysing  Some  Commercial  Gold  Alloys, 
Metals  Present :  Gold,  Silver,  Copper,  and  Occasionally  Zinc 
and  Tin.  Jas.  O.  Handy  {J.  Ind.  Eng.  C/iem.,  1911,  3,  804).— 
About  0*5  gram  of  the  sample  from  which  particles  of  steel  have  been 
removed  with  a  magnet  is  dissolved  in  a  mixture  of  40  c.e.  concentrated 
hydrochloric  acid  with  10  c.c.  of  nitric  acid,  and  the  silver  separated  as 
chloride. 

The  tin,  copper,  and  gold  are  next  precipitated  as  sulphide  and 
separated  as  follows  :  the  precipitate  is  boiled  with  a  mixture  of 
concentrated  hydrochloric  acid  (15  c.c.)  and  water  (35  c.c),  during  ten 
minutes  the  tin  dissolves,  is  repiecipitated  in  the  partly  neutralised 
solution  (NH^OH),  and  weighed  as  oxide.  The  mixed  gold  and  copper 
sulphides  are  ignited  at  a  low  temperature  in  a  porcelain  crucible, 
whereby  the  copper  is  converted  into  oxide  and  subsequently  dissolved 
out  of  the  porous  gold  by  means  of  concentrated  nitric  acid  (10  c.c); 
the  nitric  acid  is  removed  by  heating  with  sulphuric  acid,  the  copper 
converted  into  cuprous  iodide,  and  titrated  with  sodium  thiosulphate  ; 
the  gold  residue  is  weighed  as  an  approximate  check,  but  is  separately 
estimated  by  a  fire  assay. 

The  zinc  is  precipitated  with  sodium  carbonate  from  the  sulphide 
filtrate  and  weighed  as  oxide. 

Gold. — 0*5  Gram  of  filings  is  scorified  with  40  grams  of  te-t  lead, 
1  gram  of  borax  glass,  and  1  gram  of  powdered  silica  ;  if  the  resulting 
button  in  hard,  the  operation  is  repeated  with  the  addition  of  10  more 
grams  of  lead  and  2  of  borax-silica  flux  ;  after  cupellation  the  gold 
and  silver  are  weighed  together,  and  the  former  estimated  by 
difference. 

A  similar  alloy  of  silver  and  gold  must  be  prepared,  the  fire-assay 
of  which  indicates  the  correction  for  loss  by  volatilisation  which  it  is 
necessary  to  employ.  F.  M.  G.  M. 

The  Employment  of  the  Formolite  Reaction  in  the  Analysis 
of  Paraffins.  F.  Sommer  {Petroleum,  1912,  7,  409— 410).— It  is 
found  that  the  formation  of  formolite  in  paraffins  offers  a  convenient 
method  of  sampling  them. 

About  20  grams  of  paraffin  are  fused  in  an  equal  weight  of  concen- 
trated sulphuric  acid,  and  slowly  treated  with  formaldehyde ;  the 
mixture  assumes  an  intense  dark  red  colour;  after  warming  for  twenty 
minutes  on  the  water-bath  it  is  left  until  complete  separation  of  the 
ingredients  has  taken  place  ;  the  paraffin  cake  is  removed,  and,  after 
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dilution,  the  liquid  is  extracted  with  chloroform,  from  which  the  formo- 
lite  is  recovered,  dried  at  105°  and  weighed.  From  the  examination 
of  different  samples  of  paraffin  it  was  found  that  the  more  opaque 
samples  yielded  more  formolite  than  the  clear,  the  difference  varying 
from  0-02  to  1-55%  of  formolite.  F.  M.  G.  M. 

Paraffins.  F.  Epstein  and  H.  Polonyi  {Petroleum,  1912,  7, 
594 — 596). — The  author  considers  that  the  known  methods  of  estimat- 
ing oil  in  paraffins  are  untrustworthy,  and  advocates  that  the  fused 
substance  be  treated  with  picric  acid  and  the  more  or  less  intensive 
yellow  (or  red)  colour  produced  be  compared  with  that  of  a  pure 
paraffin  free  from  oil  when  similarly  treated.  F.  M.  G.  M. 

Detection  of  Methyl  Alcohol  in  Ethyl  Alcohol.  Eugen 
AwENG  {Chevu  Zentr.,  1912,  i,  1146;  from  Apoth.  Zeit,  1912,  27, 
159). — One  hundred  c.c.  of  the  alcohol  to  be  tested  are  distilled,  only 
the  first  5  c.c.  of  distillate  being  collected  ;  this  distillate  is  oxidised 
with  potassium  permanganate,  the  excess  of  the  latter  is  decomposed 
by  the  addition  of  oxalic  acid,  and  the  mixture  is  distilled.  The  first 
portion  of  the  distillate  contains  acetaldehyde,  which  yields  a  red 
coloration  with  Jean's  reagent  (phenylhydrazine,  sodium  nitro- 
prusside,  and  sodium  hydroxide),  whilst  the  formaldehyde  distils  later 
and  gives  a  blue  coloration  with  the  reagent.  The  portion  of  the 
distillate  yielding  a  blue  coloration  is  collected  separately,  evaporated 
with  an  excess  of  ammonia,  and  the  resulting  hexamethylenetetramine 
tested  with  mercuric  chloride  or  with  potassium  mercury  iodide. 

W.  P.  S. 

Direct  Estimation  of  Extract  in  Wines.  Karl  von  der 
Heide  and  Erw.  Schwenk  {Zeitsch.  anal.  Chem.,  1912,  51,  429 — 466). 
— The  method  of  direct  determination  of  the  extract  should  be 
abandoned  for  the  following  reasons  :  acetic  acid  and  its  homologues 
are  no  longer  present  in  the  extract ;  lactic  acid  volatilises  to  an 
indefinite  extent ;  tartaric  acid  is  partly  converted  into  the  meta-acid 
(succinic  acid  remains  unaltered) ;  malic  acid  is  partly  converted  into 
anhydromalic  acid ;  non-volatile  acids  are  for  the  greater  part 
converted  into  esters  of  glycerol ;  the  acid  found  by  titration  ia 
consequently  lower  than  that  contained  in  the  wine.  Glycerol  is  but 
slightly  lost  on  evaporation.  Sugar  is  largely  destroyed  ;  consequently 
the  solution  of  the  extract  will  show  a  density  lower  than  that  of  the 
dealcoholised  wine. 

When  determining  the  density  of  the  aqueous  extract  for  the 
purpose  of  ascertaining  the  solid  matter,  this  should  be  found  by 
direct  weighing  and  not  by  a  calculation  from  the  density  of  the 
original  sample  and  that  of  the  distillate.  The  difference  between  the 
two  results  should,  however,  be  only  trifiing.  L.  dk  K. 

Estimation  of  Phenol  in  Urine.  Marie  Hbnsel  {Zeitsch. 
physiol.  Chem.,  1912,  78,  373— 381).— The  urine  is  made  faintly 
alkaline,  concentrated,  made  acid  with  syrupy  phosphoric  acid  as  in 
Mooser's  process,  and  50  c.c.  distilled  over  ;  50  c.c.  of  water  are  added, 
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and  the  process  repeated  until  Millon's  reagent  gives  no  reaction. 
The  distillate  is  extracted  with  purified  ether,  and  the  ethereal  solution 
washed  first  with  4%  sodium  hydrogen  carbonate  solution  and  then 
four  times  with  iT-sodium  hydroxide  solution.  This  is  nearly  neutralised 
and  the  phenols  titrated  with  iodine  solution.  The  method  gives 
satisfactory  results,  even  in  urines  containing  much  carbohydrate. 
Equally  accurate  results  are  given  by  Mooser's  method  (Abstr.,  1910, 
ii,  1039),  which  has  been  adversely  criticised  by  Neuberg  and 
Hildesheimer  (Abstr.,  1910,  ii,  1116).  E.  F.  A. 

New  Bromine  Method  for  the  Estimation  of  Thymol, 
Salicylates,  and  Similar  Compounds.  Atherton  Seidell  (Amer. 
Chem.  /.,  1912,  47,  508— 526).— In  an  earlier  paper  (Abstr.,' 1909, 
ii,  1058)  it  was  shown  that  salicylates  cannot  be  estimated  satisfac- 
torily either  by  the  bromate  methods  of  Koppeschaar  and  Freyer, 
or  by  Messinger  and  Vortmann's  iodine  method.  A  study  of  the 
estimation  of  thymol  by  these  methods  has  now  been  made,  and 
as  a  result  the  following  modification  of  Koppeschaar's  method  has 
been  devised. 

A  weighed  amount  of  thymol  (0"1 — 05  gram)  is  placed  in  a  .300  c.c. 
stoppered  bottle  with  1 — 2  c.c.  of  carbon  tetrachloride  and  100  c.c.  of 
water.  Bromine  vapour  is  poured  into  the  mixture  until  the  colour, 
after  thoroughly  shaking,  shows  that  bromine  is  present  in  considerable 
excess.  After  half  an  hour,  5  c.c.  of  carbon  disulphide  and  5  c.c.  of 
20%  aqueous  potassium  iodide  solutions  are  successively  added,  and 
the  iodine  liberated  is  titrated  with  O'liV^-thiosulphate.  A  further 
quantity  of  potassium  iodide  is  added,  and  if  no  more  iodine  is  liberated, 
the  amount  of  thiosulphate  used  is  noted.  Five  c.c.  of  2%  potassium 
iodate  solution  are  then  added,  and,  after  shaking  thoroughly,  the 
titration  with  thiosulphate  is  continued  until  the  colour  of  the  iodine 
is  again  discharged.  Further  quantities  of  potassium  iodide  and  iodate 
are  added  to  ensure  tliat  the  reaction  is  complete.  The  difference 
between  the  two  readings  of  the  burette  corresponds  with  the  amount 
of  hydrobromic  acid  formed  by  the  action  of  bromine  on  the  thymol ; 
1  c.c.  of  O'liV^- thiosulphate  represents  0*0075056  gram  of  thymol. 

This  method  is  also  applicable  to  salicylates,  and  since,  under  the 
conditions  specified,  bromine  does  not  react  with  benzoates,  it  also 
furnishes  a  means  of  estimating  salicylic  acid  or  salicylates  in  presence 
of  benzoic  acid  or  benzoates, 

Attempts  were  made  to  apply  the  method  to  the  estimation  of 
several  other  organic  compounds,  but,  in  most  cases,  the  results  were 
not  satisfactory.  E.  G. 

The  Bromine  and  lodometric  Methods  for  the  Estimation  of 
Resorcinol.  C.  M.  Pence  (J.  Ind.  Eng.  Chem.,  1911,  3,  820—822). 
— A  discussion  of  numerous  methods  which  have  been  advocated  for 
the  estimation  of  resorcinol  with  an  account  of  the  authors  experi- 
ments, as  a  result  of  which  he  suggests  the  following  procedure  :  1*4563 
grams  of  commercial  resorcinol  are  dissolved  in  water,  filtered,  and 
diluted  to  500  c.c.  in  a  graduated  flask ;  25  c.c.  are  withdrawn,  placed 
in  a  500  c.c.  glass  stopped  flask,  treated  with  50  c.c.  of  iVyiO-bromine 
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Bolution  and  50  c.c.  of  water,  followed  by  5  c.c.  of  concentrated  hydro- 
chloric acid,  and  the  mixture  thoroughly  shaken  and  allowed  to 
remain  one  minute.  The  liquid  is  then  diluted  with  about  200  c.c.  of 
water,  treated  with  5  c.c.  of  20%  potassium  iodide  solution,  shaken 
vigorously  and  left  during  about  five  minutes,  and  then  titrated  in  the 
presence  of  starch  as  indicator. 

The  above  concentrations  were  found  to  prevent  the  decomposition 
of  the  tribromoresorcinol  by  potassium  iodide,  which  is  a  frequent 
source  of  error,  and  a  blank  experiment  should  also  be  made  to  ensure 
accurate  results.  F,  M.  G.  M. 

Direct  Estimation  of  Geraniol  in  Essence  of  Citronella. 
Justin  Dupont  and  Louis  Labaune  (Ann.  Chim.  anal.,  1912,  17, 
210 — 213). — Ten  grams  of  the  sample  are  shaken  for  two  hours  with 
a  solution  prepared  as  follows :  10  grams  of  hydroxylamine  hydro- 
chloride are  dissolved  in  25  c.c.  of  water  and  a  solution  of  12  grams 
of  potassium  carbonate  in  25  c.c.  of  water  is  added.  The  oily  product 
(citronellaloxime)  is  decanted,  and  after  drying  over  anhydrous 
sodium  sulphate  it  is  acetylated  by  boiling  in  a  reflux  apparatus 
with  double  its  volume  of  acetic  anhydride.  After  washing  and 
drying  as  usual,  2  grams  of  the  acetylated  oil  are  submitted  to 
the  ordinary  saponification  test  (boiling  with  20  c.c.  of  alcoholic 
xV/2-potassium  hydriodide).  Supposing  12*6  o.c.  of  ^/2-potassium 
hydroxide  (  =  6"3iV^-solution)  iiad  been  absorbed,  the  geraniol  content 
would  be  found  from  the  formula  154  x  6-3/2     (0042  x  63)  =  55-92%. 

L.  DE  K. 

The  Influence  of  the  Presence  oi  Peptones  on  Sugar 
Estimations  by  Pehling's  Solution.  Alessandro  Bernadi 
{Biochem.  Ztitsch.,  1912,  41,  160 — 164). — The  author  shows  that  the 
increase  in  the  weight  of  cuprous  oxide  precipitated  by  Fehling's 
solution  when  sugars  are  estimated  in  the  presence  of  peptones  is 
probably  due  to  the  presence  of  copper  sulphide.  Correct  results  can 
be  obtained,  however,  if  the  cuprous  oxide  is  converted  into  the  thio- 
cyanate  and  the  latter  product  weighed,  and  also  if  the  peptone  is 
previously  precipitated  as  phosphotungstate  before  reduction  of  the 
sugars  with  Fehling's  solution.  S.  B.  S. 

Colorimetric  Estimation  of  Dextrose  in  Blood.  J.  Forschbach 
and  Severin  {Arch.  exp.  Path.  I'/iarni.,  1912,  68,  341— 348).— The 
method  of  Autenrieth  and  Tesdorpf  (colorimetric  modification  of  Bang's 
process)  was  examined,  and  was  found  simple  and  speedy,  and  it  can 
be  used  for  small  amounts  of  blood  with  good  results.  The  question 
of  the  so-called  residual  reduction  (Restreduction)  of  the  blood  is 
discussed.  W.  D.  H. 


L 


Trommer's  Test  [for  Sugar]  in  Urine.  Ernst  Salkowski 
{Zeitsch.  jihysiol.  Cfiem.,  1912,  79,  164— 170).— Creatinine  holds  a 
considerable  amount  of  cupric  hydroxide  in  solution  if  the  copper 
sulphate  is  added  first  and  then  the  alkali  in  Trommer's  test,  but  not 
when  the  reagents  are  added  in  the  reverse  order.     In  the  first  case, 


ii.    698  ABSTRACTS   OF   CHEMICAL   PAPERS. 

reduction  occurs  on  heating.  Whether  the  amount  of  creatinine  is 
sufficient  in  urine  to  account  for  the  reduction  so  often  seen  in  the 
absence  of  sugar  appears  doubtful.  There  is  some  danger  in  relying 
on  the  order  in  which  the  reagents  are  added,  however,  to  distinguish 
between  creatinine  and  sugar,  especially  when  the  latter  substance  is 
present  only  in  small  quantities.  Other  points  in  relation  to  this 
test  and  other  tests  for  sugar  in  urine  are  discussed.  W.  D.  H. 

Tabular  Scheme  for  the  Detection  of  Sugars  and  Their 
Derivatives  in  Urine.  Marius  Blanc  {Ann.  Chim.  anal.,  1912,  17, 
168 — 169). — A  table  is  given  showing  the  characteristic  reactions  by 
means  of  which  dextrose,  lactose,  Itevulose,  pentoses,  inositol,  alcaptones, 
and  glycuronic  acid  may  be  identified  when  occurring  in  urine. 

W.  P.  S. 

Estimation  of  Sugar  in  Beet  by  Warm  Aqueous  Diges- 
tion. Emile  Saillard  {Rev.  gen,  Chim.  pure  appl.,  1912,  15, 
64 — 66). — Aqueous  digestion  when  quantitatively  carried  out  is 
considered  the  most  satisfactory  method  of  estimating  sugar  in  beet. 

Into  a  graduated  flask  of  201  c.c.  capacity,  32'52  grams  of  well 
chopped  root  are  placed,  7 — 8  c.c.  of  lead  acetate  (28 — 30  Be)  made  up 
to  160 — 170  c.c.  with  water  are  added,  and  the  mixture  heated  during 
fifteen  to  twenty  minutes  at  95° ;  the  volume  is  made  up  to  201  c.c, 
and  the  mixture  shaken  during  twenty  minutes ;  on  cooling,  the  volume 
is  again  adjusted,  the  liquid  filtered,  treated  with  2—3  drops  of  acetic 
acid,  and  polarised.  F.  M.  G.  M. 

Estimation  of  Formaldehyde.  Enrico  Rimini  and  Temistocle 
JoNA  {Chem.  Zentr.,  1912,  i,  1147 — 1148;  from  Giorn.  Farm.  Chim., 
1912,  61,  49 — 56). — The  authors  have  investigated  methods  which 
depend  on  the  conversion  of  the  formaldehyde  into  formalazine  by 
means  of  hydrazine,  and  find  that  the  following  mode  of  operation 
yields  the  most  trustworthy  results  :  The  volume  of  nitrogen  which  is 
evolved  when  20  c.c.  of  a  1'1%  hydrazine  solution  are  treated  with 
mercuric  chloride  is  ascertained.  Twenty  c.c.  of  the  hydrazine  solution 
are  then  mixed  with  5  c.c.  of  the  formaldehyde  solution  under 
examination,  and  the  excess  of  hydrazine  is  estimated  gasometrically. 
The  reactions  proceed  according  to  the  equations  :  2CH2O  +  NjH^  = 
C2H4N2  +  H2O  and  N2H4,H2S04  +  6KOH  +  2HgCl2  =  K2S04  +  4KCl  + 
2Hg  +  N2  +  6H20.  When  the  excess  of  hydrazine  is  estimated  by 
means  of  iodic  acid,  there  is  a  danger  that  the  formalazine  may  also 
be  attacked,  although  trustworthy  results  may  be  obtained  by 
decomposing  the  hydrazine  by  potassium  iodate  in  alkaline  solution. 

W.  P.  S. 

Detection  of  Small  Quantities  of  Chloral  in  the  Presence  of 
Chloroform.  Temistocle  Jona  {Chem.  Zentr.,  1912,  i,  1148;  from 
Giorn.  Farm.  Chim.,  1912,61,  57 — 59). — The  solution  of  the  substance 
is  rendered  slightly  acid  with  sulphuric  acid,  and  a  small  quantity  of 
zinc  is  added.  When  hydrogen  ceases  to  be  evolved,  a  strip  of  filter- 
paper,  which  has  been  immersed  in  sodium  nitroprusside  solution  and 
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a  5%  piperidine  solution,  is  suspended  in  the  neck  of  the  flask 
containing  the  mixture.  On  warming  the  contents  of  the  flank  the 
paper  is  coloured  blue  if  cliloral  was  present  in  the  original  substance, 
the  coloration  being  due  to  the  acetaldehyde  produced.  The  test  will 
detect  1  part  of  chloral  in  20,000  parts  of  solution.  VV.  P.  S. 

Estimation  of  Malic  Acid.  P.  B.  Dunbae  and  Raymond  F. 
Bacon  {J.  Ind.  Eng.  Chem.,  1911,  3,  826 — 831). — A  debcription  of 
experiments  on  the  rapid  estimation  of  malic  acid,  based  on  the 
observation  of  Walden  that  under  certain  conditions  uranium  salts 
produce  a  marked  increase  in  the  specific  rotation  of  ^-malic  acid. 

The  author  finds  that  when  a  neutral  solution  of  malic  acid  is 
treated  with  uranyl  acetate,  its  rotation  is  increased  approximately 
28°  rfor  each  per  cent,  of  malic  acid  in  the  solution  ;  ti-tartaric  acid 
is  the  only  other  common  acid  affected  in  this  manner  by  uranyl 
acetate,  so  that  in  its  absence  malic  acid  can  be  quantitatively 
determined  by  treating  its  solution  with  uranyl  acetate,  polarising, 
and  multiplying  the  difference  between  this  reading  and  that  of  the 
untreated  solution  by  0  036.  The  product  equals  the  percentage  of 
malic  acid  present. 

In  the  presence  of  more  than  10^  of  reducing  sugars  and  less  than 
0  25%  of  malic  acid,  certain  simple  modifications  are  necessary,  due  to 
the  action  of  uranyl  acetate  on  the  rotation  of  the  sugar. 

The  most  favourable  concentrations  of  malic  acid  to  employ  are 
0"2  to  0*25%,  and  the  percentage  error  seldom  exceeds  more  timn  5% 
of  the  malic  acid  present.  F.  M.  G.  M. 

The  Detection  of  Benzoic  Acid  in  Coffee  Extract.  Herman  C. 
Lythgoe  and  Clarence  E.  Marsh  {J.  Ind.  Eng.  C/iem.,  1911,  3,  842). 
— On  testing  samples  of  coffte  extract  for  benzoic  acid  by  extracting 
with  ether  and  testing  the  ethereal  extract  with  ferric  chloride,  an 
acid  was  precipitated  which  differed  from  benzoic  acid  by  giving 
precipitates  with  salts  of  manganese,  nickel,  magnesium,  calcium,  and 
barium,  as  well  as  (like  benzoic  acid)  with  those  of  iron  and  copper ; 
from  these  results  the  following  is  suggested  as  a  method  for 
detecting  benzoic  acid  in  coffee  extract. 

The  acidified  extract  is  treated  several  times  with  ether,  the 
ethereal  extracts  combined,  washed  with  water,  and  extracted  with 
ammonium  hydroxide  ;  the  ammoniacal  liquid  is  evaporated  to  small 
volume  with  the  addition  of  ammonium  hydroxide  to  prevent  its 
becoming  acid,  treated  with  manganese  sulphate,  and  the  precipitate 
collected. 

The  filtrate  is  treated  with  ferric  chloride,  and  yields  a  green 
precipitate  if  benzoic  acid  is  present,  the  mixture  is  evaporated  to 
dryness,  and  the  contained  benzoic  acid  isolated  by  sublimation.  For 
quantitative  results  the  method  of  E.  Clark  {Science,  1909,  253)  was 
found  convenient.  F.  M.  G.  M. 

Rapid  Method  for  the  Detection  of  Salicylic  Acid.  L. 
Stokcklin  (Ann.  Falsi f.,  1912,  5,  220 — 223). — In  the  case  of  liquids, 
such  as  wine,  beer,  cider,  etc.,   10  c.c.  of  the  sample  are  treated  in 
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a  test-tube  with  1  c,c.  of  hydrochloric  acid  and  then  shaken  with  5  c.c. 
of  dichloroethylene,  care  being  taken  that  the  shaking  is  not  suflBciently 
violent  to  cause  the  formation  of  an  emulsion.  The  aqueous  portion  is 
then  removed  by  means  of  a  small  siphon,  and  the  dichloroethylene  is 
washed  twice  by  filling  the  tube  with  water  and  inverting  it  a  few 
times.  After  the  wash-water  has  been  removed  with  the  siphon,  a 
drop  of  ferric  chloride  solution  is  added  to  the  dichloroethylene  and 
the  mixture  shaken  thoroughly.  Should  salicylic  acid  be  present, 
the  small  quantity  of  water  remaining  on  the  surface  of  the  solvent  is 
coloured  violet ;  0'05  mg.  of  .salicylic  acid  yields  a  distinct  coloration. 
"When  applying  the  test  to  beer,  bread,  etc.,  it  is  preferable  to  extract 
the  salicylic  acid  as  described,  to  evaporate  the  solvent,  and  to  test  the 
residue  as  described  by  Jorissen  (addition  of  10  c.c,  of  water,  5  drops 
of  potassium  nitrite  solution,  3  drops  of  acetic  acid,  and  1  drop  of 
copper  sulphate  solution  ;  a  red  coloration  develops  when  the  mixture 
is  heated  to  boiling  if  salicylic  acid  is  present)  in  order  to  avoid 
confusing  isomaltol  with  salicylic  acid.  W.  P.  S. 

Estimation  of  Z-/?-Hydroxybutyric  Acid  in  Urine  and 
Blood.  Bruno  O.  Pribram  (Chem.  Zentr.,  1912,  i,  1509;  from 
Zeitsch.  exper.  Path.  Ther.,  1912,  10,  279— 283).— The  method  pro- 
posed depends  on  the  absorption  of  two  atoms  of  bromine  by  the 
crotonic  acid  formed  when  hydroxybutyric  acid  is  distilled  from  a 
sulphuric  acid  solution.  The  conversion  of  the  hydroxybutyric  acid 
is  best  attained  by  the  use  of  60%  sulphuric  acid ;  an  excess  of 
standardised  bromine  solution  is  added  to  the  distillate,  and  the  excess 
is  then  titrated  with  thiosulphate  solution.  The  presence  of  phenols 
and  sugars  interferes  with  the  estimation,  but  this  may  be  avoided 
by  saturating  the  urine  with  ammonium  sulphate,  adding  sulphuric 
acid,  and  extracting  the  mixture  with  ether,  the  ethereal  extract 
being  employed  for  the  estimation.  Blood  should  be  treated  with  six 
times  its  volume  of  alcohol  in  order  to  remove  proteins  before  the 
estimation  is  carried  out.  W.  P.  S. 

Oolorimetric  Estimation  of  Uric  Acid  [in  Urine].  E.  Rfegler 
(Zeitsch.  anal.  Chem.,  1912,  51,  466 — 470). — The  process  is  based  on 
the  formation  of  a  blue  colour  when  uric  acid  is  added  to  a  solution  of 
phosphomolybdic  acid  in  presence  of  disodium  hydrogen  phosphate. 
Into  a  tube  holding  10  c.c.  and  divided  to  0*1  c.c.  is  placed  1  c.c.  of  a 
solution  of  uric  acid  containing  0*1  gram  in  100  c.c.  (dissolved  by 
means  of  sodium  hydrogen  carbonate),  in  another  similar  tube  1  c.c.  of 
the  urine  to  be  tested,  and  into  a  third  tube  1  c.c.  of  the  same 
urine  after  the  uric  aeid  has  been  removed  by  means  of  ammonium 
chloride. 

To  each  of  the  tubes  is  now  added  2  c.c.  of  a  10%  solution  of 
phosphomolybdic  acid,  and  then  a  5%  solution  of  disodium  hydrogen 
phosphate  up  to  the  top  mark.  After  mixing,  the  liquid  is  heated 
until  small  gas  bubbles  are  noticed,  and  the  tube  is  then  rapidly  cooled 
in  cold  water.  The  colours  are  then  compared  in  a  suitable  colori- 
meter. Allowance  must  be  made  for  the  colour  shown  in  the  tube 
containing  the  urine  deprived  of  uric  acid.  L.  de  K. 
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Estimation  of  Uric  Acid  and  Xantho-urio  Compounds. 
D.  Sauzeat  {J.  Pharm.  Chim.,  1912,  [vii],  5,  164—168,  445-449, 
485 — 490). — The  various  methods  that  have  been  proposed  for  the 
estimation  of  uric  acid  in  urine  are  critically  discussed,  and  modifications 
of  a  number  of  them  are  suggested.  T.  A.  H. 

Study  of  the  Quaiacum-guaiacol  Test.  Kubt  Schebn  and 
Willi  Schellhase  (Chem.  Zentr.,  1912,  i,  1401  ;  from  Berl.  tierdrztl. 
Woch.,  1912,  28,  221— 223).— The  addition  of  guaiacol  to  guniacum 
tincture  intensifies  the  reaction  of  the  latter  with  milk.  Whilst 
guaiacum  tincture  alone  yields  but  a  feeble,  if  any,  coloration  with 
raw  milk,  the  combined  tincture  at  once  gives  a  dark  blue  ring. 
Boiled  milk  does  not  give  a  coloration  even  after  long  contact  with 
the  reagent.  The  presence  of  hydrogen  peroxide  influences  the 
guaiacum  reaction,  but  not  the  guaiacol-guaiacum  test  unless  the 
peroxide  is  present  in  considerable   quantity  (about    15%   of  a    3% 

hydrogen  peroxide  solution).  W.  P.  S. 

• 

The  Loss  of  Fat  on  Drying  Meat.  Munemichi  Tamura 
(Biochem.  Zeitsch.,  1912,  41,  78 — 101) — Meat  can  be  dried  over  a 
water-bath  with  comparatively  little  loss  of  fat  when  only  relatively 
small  quantities  (not  over  200 — 300  grams)  are  dried  at  once,  especially 
if  the  drying  is  facilitated  by  the  addition  of  alcohol.  In  these  cases 
the  time  required  for  drying  is  comparatively  short.  If  larger 
quantities  are  dried  at  one  time,  the  time  taken  is  longer,  and  in  this 
case  there  is  appreciable  loss  in  fat.  The  author  shows  that,  as  regards 
fat  content,  the  tissues  are  by  no  means  homogeneous,  and  he  discusses 
the  relative  advantages  in  estimating  the  fat  in  tissues  of  drying 
large  quantities  at  once,  with  the  unavoidable  fat  loss,  and  thus 
obtaining  a  homogeneous  powder,  and  of  estimating  the  fat  in  small 
samples,  where  each  sample  must  show  some  deviation  from  a  mean. 

S.  B.  S. 

Estimation  of  Stearin  and  Olein  in  Fatty  Acids.  Hugo 
DuBOViTZ  {Sei/ensieder-Zeit.,  1912,  39,  298). — A  satisfactory  technical 
method  of  estimating  the  quantity  of  olein  present  in  fatty  acids  is  to 
remove  it  by  graduated  pressures  at  different  temperatures  which  can 
be  so  arranged  as  to  render  the  method  approximately  quantitative  for 
the  separation  of  fatty  acids.  F.  M.  0.  M. 

Thet  Kumagawa-Suto  Method  of  Estimating  Fat.  Rinji 
Watanabe  (^toc/t«7rt.  Zeitsch.,  1912,  41,  71 — 7 7 ).-r- Analyses  of  various 
organs  of  the  rabbit  by  this  method  are  given.  It  is  applicable  to  all ; 
the  blood,  however,  is  not  conveniently  treated  by  this  method,  it 
being  better  in  this  ca.se  to  extract  the  fats  with  alcohol.  The  supra- 
renals  yield  27%  of  the  weight  of  fresh  organs  of  substance  soluble  in 
light  petroleum,  of  which  one-half  is  not  saponifiable.  If  the  fresh 
organ  be  treated  with  strong  alkali,  the  solution  thus  obtained  can  be 
kept  for  a  prolonged  period  before  completion  of  the  analysis. 

S.  B.  S. 
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A  Method  for  Preparing  Lecithin  Emulsions  and  for  their 
Quantitative  Evaluation.  J.  C.  Schippers  {Biochem.  Zeitach.,  1912, 
40,  189 — 192), — The  lecithin  is  dissolved  in  the  quantity  required  in 
toluene,  this  solution  is  shaken  with  the  requisite  amount  of  saline 
solution  or  water  for  ten  minutes,  and  the  toluene  is  then  driven  off  with 
steam,  which  is  passed  through  the  mixture  for  one  to  one  and  a-half 
hours,  with  constant  shaking ;  the  emulsion  is  then  centrifuged  and 
filtered  through  cotton  wool.  For  the  quantitative  estimation  of  the 
lecithin  in  the  emulsion,  the  latter  is  oxidised  by  an  equal  volume  of  a 
solution  of  dichromate  and  hydrochloric  acid  for  six  hours  at 
100°  (5  grams  of  potassium  dichromate ;  300  c.c.  of  38%  hydrochloric 
acid  diluted  to  1  litre).  The  amount  of  dichromate  used  can  be 
determined  by  titration  with  ^/25-thiosulphate  solution  in  the 
presence  of  potassium  iodide  and  starch.  One  c.c.  iVy25-thiosulphate 
solution  =ri2  mg.  lecithin.  S.  B.  S. 

Sources  of  Error  in  the  Estimation  of  the  Polenske  Number 
of  Fats.  W.  Arnold  {Zeitsch.  Nahr.  Genussm.,  1912,  23,  389—391). 
— The  apparatus  used  in  this  estimation  must  comply  in  all  its  measure- 
ments with  those  given  in  Polenske's  original  paper  {Zeitsch.  Nahr. 
Genussm. t  1904,  7,  273).  The  distillation  flask  must  have  a  capacity 
of  300  c.c.  ;  if  it  is  larger,  the  results  obtained  are  too  high.  The 
flask  should  be  supported  on  an  asbestos  ring,  the  hole  in  which  is 
6*5  cm.  in  diameter,  but  a  wire-gauze  must  not  be  used.  Exactly  20 
grams  of  glycerol  should  be  employed  in  the  saponification  of  the  fat, 
and  the  volume  of  the  distillate  must  be  110  c.c.  During  the 
distillation,  the  flame  of  the  burner  should  be  as  large  as  possible 
without  rendering  the  edges  of  the  asbestos  ring  incandescent,  and 
powdered  pumice  is  employed  in  place  of  pieces  of  pumice  to  prevent 
the  contents  of  the  flask  from  bumping.  Unless  these  details  of 
procedure  be  adhered  to,  the  method  yields  untrustworthy  results. 
To  ascertain  whether  an  apparatus  is  fitted  up  correctly,  a  blank 
estimation  on  a  sample  of  pure  fresh  lard  should  be  made ;  the  number 
obtained  in  this  case  should  lie  between  0*4  and  0'6  and  never  exceed 
0-65.  W.  P.  S. 

A  New  Method  for  the  Estimation  of  Total  Nitrogen  in 
Urine.  Otto  Folin  and  Chester  J.  Farmer  (/.  Biol.  Chem.,  1912, 
11,  493— 502).— The  principle  of  the  method  is  that  of  Kjeldabl's 
process ;  it  can  be  shortened  and  so  made  available  for  clinical  work 
by  taking  small  quantities  (1  c.c.  or  less)  of  urine;  then  the  ammonia 
liberated  is  forced  by  an  air  current  into  standard  acid,  and  estimated 
colorimetrically  by  Nessler's  reagent  and  a  Duboscq  colorimeter. 
The  analyses  given  are  satisfactory.  W.  D.  H. 

Estimation  of  Urea  in  Urine.  Otto  Folin  (/.  Biol.  Chem., 
1912,  11,  507 — 522). — The  principle  of  the  method  is  to  replace 
magnesium  chloride  for  the  decomposition  of  urea  either  by  phosphoric 
acid  or  potassium  acetate  at  a  high  temperature,  and  the  ammonia 
formed  is  finally  estimated  by  titration  or  by  Nessler's  reagent.  The 
results  are  quite  good  with  small  quantities  of  urine,  and  if  diabetic 
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urine  is  diluted  so  that  1  c.c.  contains  about  0*1  tog.  of  urea  nitrogen, 
any  preliminary  removal  of,  or  allowance  for,  the  sugar  present  is 
unnecessary.  W.  D.  H. 

New  Methods  for  the  Estimation  of  Total  Non-protein 
Nitrogen,  Urea,  and  Ammonia  in  Blood.  Otto  Folin  and  W. 
DEms  {J.  Biol.  Chem.,  1912,  11,  527— 536).— The  methods  described 
in  the  preceding  papers  and  this  vol.,  ii,  683  can  with  the  necessary 
modifications  be  applied  to  the  analysis  of  blood.  W.  D.  H. 

The  Correction-factor  in  the  Estimation  of  Urea  in  Urine. 
Thor  Ekecrantz  and  S.  Erikson  {Zeitach.  physiol.  Chem.,  1912,  79, 
171 — 176). — In  the  estimation  of  urea  by  Riegler's  reagent,  the 
correction-factor  should  be  0"198  instead  of  0  2141,  so  that  the 
percentage  of  urea  is  the  volume  of  nitrogen  multiplied  by  the  weight 
of  1  c.c.  of  nitrogen  in  mg.  at  standard  temperature  and  pressure,  and 
multiplied  also  by  the  new  factor.  W.  D.  H. 

Estimation  of  Mono-  and  Di-metallic  Phosphates  in  the 
Presence  of  Organic  Substances  of  an  Acid  Character. 
Estimation  of  Total  Urinary  Acidity.  L.  Lematte  {Covipt.  rend., 
1912,  154,  1445 — 1447). — The  acidity  of  urine  is  due  to  a  group  of 
organic  substances  with  acid  reaction  and  to  the  replaceable  hydrogen 
in  mono-  and  di-metallic  phosphates  present  therein.  Titration,  with 
a  suitable  indicator,  gives  the  amount  of  monometallic  phosphate 
present ;  the  total  phosphate  being  determined  by  titration  with 
uranium  nitrate,  the  difference  is  dimetallic  phosphate.  The  organic 
acidity  is  determined  by  another  titration,  phenolphthalein  being  the 
indicator.  From  these  results,  by  means  of  a  formula,  the  total  acidity 
can  be  calculated.  W.  G. 

Estimation  of  Indican  in  Urine.  0.  Sammet  (Pharm.  Zentr.-h., 
1912,  63,  585 — 589). — A  moditicaticn  of  Folin's  method  is  described; 
10  c.c.  of  the  urine  ai-e  mixed  with  2  c.c.  of  10%  copper  sulphate 
solution  and  12  c.c.  of  concentrated  hydrochloric  acid,  the  blue  colour 
(indigotin)  produced  is  shaken  out  with  chloroform,  and  the  intensity 
of  the  coloration  compared  with  that  of  10  c.c.  of  freshly-prepared 
Fehling's  solution.  Folin  denoted  the  coloration  of  10  c.c.  of  the 
latter  reagent  as  100,  and  expressed  amount  of  indican  found  in  a 
sample  of  urine  in  terms  of  this  quantity,  but  the  author  prefers  to 
express  the  result  in  grams  of  indigotin  or  indican.  The  value  100  in 
Folin's  scale  (10  c.c.  of  Fehling's  solution)  corresponds  with  0137 
gram  of  indigotin,  or  0'2228  gram  of  indican  per  litre  of  urine. 

W.  P.  S. 

Analysis  of  Urine.  O.  von  Spindler  {Cham.  Zentr.,  1912,  i, 
1254—1255;  from  Schtoeiz.  Woch.  Cfiein.  Fhartn.,  1912,  50,  97—100). 
— Methods  are  described  for  the  estimation  of  the  ammonia,  acidity, 
total  solids,  ash,  sulphates,  combined  sulphur,  total  sulphur,  nitrogen, 
and  specific  gravity  of  urine.  The  physiological  importance  of  the 
results  is  discussed.  W.  P.  S. 
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Estimation  of  Mustard  Oil  in  Mustard.  Desire  Raquet 
{Ann.  Chim.  anal.,  1912,  17,  174 — 178). — It  is  recommended  that  the 
mustard  be  mixed  with  dilute  alcohol  in  the  usual  process  of  macera- 
tion previous  to  distillation ;  the  use  of  alcohol  prevents  loss  of 
mustard  oil,  due  to  the  action  of  micro-organisms,  should  the  maceration 
be  too  prolonged.  Five  grams  of  the  mustard  are  mixed  with  100  c.c. 
of  water  and  20  c.c.  of  90%  alcohol  in  a  closed  flask,  maintained  at 
35°  for  one  hour,  and  then  distilled,  the  distillate  being  received  in  a 
flask  containing  10  c.c.  of  ammonia.  The  ammoniacal  distillate  is 
heated  with  an  excess  of  iV/10-silver  nitrate  solution,  and  the  excess  is 
titrated  in  the  usual  way  with  thiocyanate  solution.  The  quantity  of 
mustard  oil  (allylthiocarbimide)  is  then  calculated  from  the  amount  of 
silver  nitrate  which  has  been  used  in  the  reaction.  W.  P.  S. 

Estimation  of  Ferrocyanides.  Herbert  E.  Williams  {J.  Soc. 
Chern.  Ind.y  1912,  31,  468 — 471). — 0*5  Gram  of  the  ferrocyanide  is 
dissolved  in  100  c.c.  of  water,  the  solution  transferred  to  a  250 — 300  c.c. 
distilling  flask,  and  then  0*05 — O'l  gram  of  cuprous  chloride,  dissolved 
in  a  few  drops  of  hydrochloric  acid  or  in  a  saturated  solution  of 
sodium  or  potassium  chloride,  is  added.  After  well  mixing  the  contents 
of  the  flask,  25 — 30  c.c.  of  4iV-sulphuric  acid  are  run  in,  and  the 
mixture  distilled  through  a  condenser  into  absorption  flasks  containing 
sodium  or  potassium  hydroxide.  With  gentle  boiling,  the  ferrocyanide 
decomposes  completely  in  about  half  an  hour,  all  the  cyanogen  being 
evolved  as  hydrogen  cyanide,  and  absorbed  in  the  alkali  hydroxide. 
The  cyanide  formed  is  then  determined  in  the  usual  way. 

A  small  quantity  (about  2%)  of  cuprous  chloride  is  sufficient  to 
determine  the  decomposition  of  a  large  quantity  of  ferrocyanide.  It 
is  probable  that  cuprous  cyanide  is  first  formed,  and  then  decomposed  by 
the  sulphuric  and  hydrochloric  acids  present  with  evolution  of  hydrogen 
cyanide  and  regeneration  of  cuprous  chloride ;  this  cycle  of  reactions 
is  then  repeated  until  decomposition  of  the  ferrocyanide  is  complete. 

The  application  of  the  above  process  to  the  estimation  of  the  ferro- 
cyanide contents  of  cyanogen  mud  or  of  spent  oxides  is  given,  and 
the  results  obtained  discussed  in  detail.  T.  S.  P. 

Nev7  Reaction  for  Tar  Constituents  (Pyridine)  in  Ammonia 
and  Ammonium  Salts.  Alfred  Wohlk  {Ber.  Deut.  Pharm.  Ges., 
1912,  22,  285 — 288). — Very  small  quantities  of  pyridine  may  be 
detected  in  ammonium  salts  by  grinding  about  0*5  gram  of  the  latter 
in  a  mortar  with  1  gram  of  borax  ;  if  pyridine  is  present,  its  character- 
istic odour  is  noticed  immediately.  In  testing  ammonia,  a  portion  of 
the  solution  is  neutralised  with  hydrochloric  acid  and  evaporated  to 
dryness,  the  residue  obtained  being  used  for  the  test.  W.  P.  S. 

Estimation  of  Nicotine  in  Tobacco.  Edward  F.  Harrison  and 
Percy  A.  W.  Self  {Pharm.  J.,  1912,  [iv],  34,  718— 719).— The 
method  proposed  depends  on  the  separation  of  nicotine  from  ammonia 
by  precipitating  the  former  with  iodine.  The  tobacco  is  rendered 
alkaline  with  calcium  hydroxide  and  steam-distilled  until  the  distillate 
ceases  to  give  a  turbidity  with  iodine ;  the  distillate  is  collected  in  a 
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definite  volume  of  iV^/1-acid,  and  this  solution  is  titrated  at  the  end  of 
the  distillation,  litmus  being  used  as  indicator.  After  the  addition  of 
10  c.c.  of  iV/1-acid,  the  solution  is  evaporated  to  a  volume  of  50  c.c, 
ten  times  the  quantity  of  iodine  required  to  combine  with  the  nicotine 
(as  calculated  from  the  total  alkalinity  of  the  distillate)  is  added,  the 
mixture  is  diluted  to  100  c.c,  and  filtered.  Seventy-five  c.c.  of  the 
filtrate  are  now  treated  with  an  excess  of  thiosulphate,  and  the 
ammonia  is  estimated  by  distillation  in  the  usual  way.  Allowance 
being  made  for  the  quantity  of  ammonia  found,  the  remaining 
alkalinity  of  the  distillate  is  calculated  as  nicotine.  Results  of 
experiments  are  given,  showing  that  nicotine  may  be  precipitated 
completely  by  means  of  iodine.  W.  P.  S. 

Analysis  of  Tannins.  Louis  E.  Levi  and  August  C.  Orthmann 
{Collegium,  1912,  33 — 40). — An  attempt  to  estimate  tannin  by  means 
of  chromium  salts  based  on  the  employment  of  chromium  chroraate, 
Cr2(Cr04)3,  and  basic  sulphochromate,  C/r2S04,CrO^(OH)2,  as  mordants 
for  textiles.  It  was  thought  possible  that  these  complex  chromium 
compounds  would  (in  the  presence  of  tannin)  break  up  into  in.soluble 
basic  chromium  compounds,  and  be  quantitatively  precipitated 
according  to  the  amount  of  tannin  present. 

Numerous  experiments  are  described  with  different  chromium  salts ; 
in  some  oases  the  tannin  and  gallic  acids  were  precipitated  alone,  in 
others  in  combination  with  chromium,  and  the  results  are  considered 
sufiiciently  promising  to  warrant  a  further  continuation  of  the  work. 

F.  M.  G.  M. 

The  Chlorophyll  Group.  XV.  Methods  for  Estimation  of 
the  Components  of  Chlorophyll  (alio-  and  n«o-Chlorophyll). 
C.  A.  Jacobson  and  Leon  Marchlewski  {Biochem.  Zeitsch.,  1912,  40, 
296 — 306). — It  has  already  been  shown  that  cdlo-  and  nco-chlorophylls 
both  exist  in  the  chlorophyll  of  different  plants.  Two  methods  have 
been  devised  by  the  authors  for  estimating  the  relative  quantities  of 
these  two  components.  The  first  depends  on  the  difference  of  the 
spectrum.  The  baud  \  436*5 — 442*8  is  due  to  the  a/^-component, 
whereas  the  band  A,  3918 — 399*7  is  due  to  the  7i«o-component.  The 
second  method  depends  on  the  difference  in  the  extinction  coefficients 
of  the  two  components.  The  authors  give  plates  showing  the  spectra 
of  chlorophylls  containing  varying  amounts  of  the  components,  and 
also  a  table  of  extinction  coefficients  for  the  same  mixtures.  They 
have  analysed  the  chlorophyll  of  several  plants,  and  the  results  show 
variations  in  the  amounts  of  these  constituents.  The  presence  of 
other  pigments  do  not  influence  the  results.  In  order  to  obtain  the 
spectra  for  varying  mixtures  it  was  necessary  to  prepare  the  pure 
n«o-chlorophyll,  for  which  purpose  two  methods  are  given.  The  one 
depends  on  the  difference  of  behaviour  of  n«o-chlorophyll  to  other 
substances  when  the  ethereal  solution  is  treated  with  varying 
strengths  of  hydrochloric  acid,  the  rwochlorophyll  being  but  slightly 
basic  and  remaining  in  ethereal  solution  when  the  latter  is  treated 
with  hydrochloric  acid  of  relatively  high  concentration ;  the  other 
method  is  a  modification  of  Sorby's  method  of  treating  chlorophyll,  and 
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depends  on  extraction  of  the  carbon  disulphide  solution  with  graded 
strengths  of  alcohol.  .  S,  B,  S. 

Analysis  of  Indigos  Containing  Starch.  G.  H.  Frank  and 
Arthur  G.  Pbrkin  {J.  Soc.  Chem.  Ind.,  1912,  31,  372— 373).— The 
authors  confirm  Thomson's  statement  (compare  Abstr.,  1911,  ii,  346) 
that  indigotin  cannot  be  estimated  accurately  in  samples  of  indigo 
containing  starch  by  means  of  Rawson's  method.  They  find,  however, 
that  the  starch  may  be  removed  completely  by  boiling  for  thirty 
minutes  with  4%  hydrochloric  acid,  and  recommend  that,  after  the 
starch  has  been  eliminated  in  this  way,  the  indigotin  should  be 
estimated  in  the  residue  by  Bloxam's  tetrasulphonate  method.  Pure 
indigotin  is  not  attacked  when  boiled  with  dilute  hydrochloric  acid. 
Care  should  be  taken  in  carrying  out  the  tetrasulphonate  method  not 
to  boil  the  mixture  of  precipitant  (potassium  acetate)  and  tetra- 
sulphonic  acid  solution  ;  a  clear  solution  is  attained  at  a  temperature 
of  90°  which  is  all  that  is  required.  W.  P.  S, 

Estimation  of  Small  Quantities  of  Bilirubin.  E.  Herzfeld 
{Zeitsch.  physiol  Chem. ,1912,  78,  163.  Compare  this  vol.,  ii,  6 1 2).— The 
bilirubin  previously  used  was  obtained  from  human  gallstones.  From 
ox  gallstones,  H.  Fischer  obtained  20%  of  bilirubin  (Abstr.,  1911, 
i,  803).  E.  F.  A. 

Estimation  of  Gliadin  or  Alcohol- soluble  Protein  in  Wheat 
Flour.  Ralph  Hoagland  (/.  Ind.  Eng.  Chem.,  1911,  3,  838—842). 
— A  discussion  of  the  results  of  Osborne  ("Proteins  of  the  Wheat 
Kernel,"  Carnegie  Inst.,  1907)  and  other  workers  on  the  separation 
of  wheat  proteins  by  their  solubility  (or  the  reverse)  in  alcohol  of 
varying  concentrations.  The  author  confirms  the  work  of  Teller,  and 
considers  that  (I)  shaking  the  sample  vigorously  with  alcohol  during  sixty 
to  ninety  minutes  extracts  an  equal  amount  of  alcohol-soluble  protein  to 
that  obtained  by  the  usually  more  prolonged  treatment  of  eighteen  to 
twenty-four  hours ;  (2)  whilst  boiling  alcohol  extracts  slightly  more 
protein  than  cold  alcohol,  there  does  not  appear  to  be  any  advantage 
in  its  employment,  and  (3)  alcohol  varying  in  strength  from  45  to  55% 
by  weight  extracts  more  protein  than  alcohol  of  any  other  strength, 
and  it  is  recommended  that  alcohol  of  50%  by  weight  be  employed  for 
the  determination  of  gliadin  in  wheat  flour,  and  that  the  use  of  70% 
alcohol,  whether  by  weight  or  by  volume,  be  discontinued. 

F.  M.  G.  M. 

Assay  of  Digestive  Ferments.  Howard  T.  Graber  {J.  Ind. 
Eng.  Chem.,  1911,  3,  919 — 921). — A  description  of  numerous  experi- 
ments on  pepsin,  pancreatin,  rennet,  papain,  and  bromelin.  It  is 
shown  that  (1)  the  composition  of  the  white  of  egg  has  an  important 
bearing  on  the  apparent  strength  of  pepsin,  the  albumin  appearing 
more  difficult  to  digest  the  first  twenty-four  hours  after  the  egg  is 
laid ;  a  change  then  gradually  takes  place,  until  after  about  five  to 
seven  days  it  has  reached  its  maximum  solvent  condition,  after  which 
period  its  digestibility  again  gradually  diminishes  ;  (2)  in  the  assay  of 
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pancrealin  by  btarch  hydrolysis,  as  well  as  in  all  diastatic  ferments, 
the  kind  of  starch  employed  is  of  great  importance,  and  in  stating  the 
strength  of  each,  it  should  be  in  terms  of  the  particular  starch 
employed  ;  (3)  p^ipain  appears  to  be  equally  active  as  regards  any 
kind  of  raw  beef  when  acting  in  acid  media,  but  if  the  character  of  the 
beef  is  changed  as  by  cooking,  papain  loses  its  solvent  action  on  the 
protein ;  (4)  rennet  is  influenced  in  its  coagulating  power  by  (a) 
the  condition  of  the  milk,  its  chemical  composition  such  as  the 
presence  and  quantities  of  inorganic  salts,  particularly  those  of 
calcium  ;  (6)  by  the  manner  of  mixing  the  rennet  with  the  milk  ; 
(c)  the  kind  of  cow  from  which  the  milk  is  taken,  and  {d)  the 
temperature  at  which  the  milk  was  kept  before  and  during  the  test. 

F.  M.  G.  M. 

A  New  and  Accurate  Method  for  Determining  the  Tryptic 
Value  of  Pancreatin.  Clarence  F.  Kamsay  {J.  Ind.  Eng.  Chem., 
1911,  3,  822 — 823). — No  satisfactory  method  has  yet  been  devised  for 
estimating  how  much  protein  a  given  sample  of  pancreatin  will  digest, 
and  the  following  is  now  suggested  as  giving  results  accurate  to  within 
2  or  3%. 

The  material  required  is  :  0*5  gram  of  pancreatin  made  up  to  50  c.c. 
with  distilled  water ;  900  c.c.  of  milk  containing  1'8  gram  of  hydrogen 
sodium  carbonate;  two  grams  of  rennin  (1  :  30,000;  time,  ten  minutes 
equivalent),  and  1  c.c.  of  6%  acetic  acid  added  to  50  c.c.  of  water. 

The  warmed  milk  is  placed  in  a  series  of  cylindrical  tubes  (50  c.c.  in 
each)  and  maintained  at  a  temperature  of  40°.  Five  tubes  are  treated 
with  the  following  amounts  of  the  pancreatin  solution :  8*33  c.c. 
(1:600),  7-69  c.c.  (1:650),  7-14  c.c.  (1:700),  6-66  c.c.  (1:750), 
6'25  c.c.  (1  :  800),  in  each  case  the  exact  time  of  addition  is  noted, 
the  contents  well  mixed,  and  after  fifteen  minutes'  digestion  5  c.c.  of 
the  milk  is  removed  and  treated  with  3  c.c.  of  the  rennin  solution. 
No  precipitate  indicates  that  the  casein  has  all  been  peptonised,  and 
that  the  pancreatin  is  stronger  than  is  required  to  peptoni&e  the  milk ; 
by  this  means  two  tubes  are  found  in  the  series  between  which  the 
strength  of  the  pancreatin  lies.  A  further  series  of  experiments  are 
then  carried  out  with  quantities  of  pancreatin  between  the  amounts 
contained  in  the  two  limiting  tubes  until  the  exact  quantity  of 
pancreatin  required  to  peptoniee  that  quantity  of  milk  is  discovered. 

Pancreatin  deteriorates  very  rapidly  in  neutral  solution,  therefore 
the  solution  must  be  prepared  and  added  immediately  to  the  milk. 
Acid  precipitates  peptonised  milk,  therefore  the  quantity  of  acetic 
acid  in  the  rennin  must  be  exactly  neutralised  by  the  hydrogen  sodium 
carbonate  added  to  the  milk.  F.  M.  G.  M. 

A  New  Micro-chemical  Reaction  of  Semen.  Pesbt 
Aleixandre  {Zeitsch.  anal.  Chem.,  1912,  51,  473 — 475). — The  author 
has  tried  the  gold  bromide  reaction  recommended  by  De  Dominicis 
("Risveglio  Medico,"  May  15th,  1910).  A  trace  of  semen  is  heated 
on  a  slide  with  a  drop  of  saturated  solution  of  gold  bromide  to  boiling, 
:ind    then    examined    under    the    microscope    with    enlargement   of 
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300 — 400.  There  are  formed  oblong,  pointed,  and  quadrangular 
crystals,  here  and  there  also  rectangular  or  cross-shaped,  hemitropic 
crystals  of  garnet  colour  and  20 — 25  c.c.  size.  They  are  soluble 
in  alkalis  and  alcohol,  insoluble  in  acids  and  fairly  permanent. 

According  to  the  author  the  reaction  is  successful  if  the  solution  of 
the  semen  contains  10%  of  the  latter.  The  rectangular  form  of  the 
crystals  is  but  seldom  found.  Instead  of  gold  bromide,  saturated 
solutions  of  gold  chloride  and  potassium  bromide  (kept  separately) 
may  be  used.  Quadratic  crystals  are  almost  exclusively  obtained  ; 
crystals  of  potassium  auribromido  also  separate,  but  on  account  of 
their  size  and  different  form  they  cannot  be  confounded  with  the 
semen  compound. 

Quadratic  crystals  are  obtained  from  the  part  of  the  semen  soluble 
in  alcohol,  whilst  the  insoluble  portion  often  yields  the  pointed 
variety.     The  quadratic  crystals  may  also  be  due  to  choline. 

L.  DE  K. 

A  Rapid  Gravimetric  Method  of  Standardising  Vaccines. 
James  W.  Wilson  and  Charles  Dickson  (/.  Hygiene,  1912,  12, 
49 — 59). — Bacterial  emulsions  are  rapidly  evaporated  to  dryness  in 
tared  flasks  or  on  tared  platinum  foil,  and  the  strength  of  the  emulsion 
determined  by  the  increase  in  weight  of  the  flasks  or  foil.  The  method 
is  more  rapid,  less  fatiguing,  and  more  trustworthy  than  counting 
methods.  W.  D.  H. 

Organic  Arsenic  Products  Recently  Introduced  into 
Therapeutics.  Giuseppe  Bkessanin  {Gazzetta,  1912,  42,  i,  438 — 440). 
— The  following  method  given  in  the  Italian  Pharmacopoeia  for  the 
estimation  of  sodium  cacodylate  is  based  on  the  alkalinity  of  this 
compound  to  methyl-orange:  1'6  gram  of  the  product  is  dissolved  in 
water  and  the  solution  made  up  to  100  c.c. ;  10  c.c.  of  this,  to  which  a 
drop  of  phenolphthalein  has  been  added,  should  be  coloured  by  0*5  c.c. 
of  ^/100-sodium  hydroxide  solution.  If  3 — 4  drops  of  methyl-orange 
are  added  to  the  decolorised  solution,  at  least  7  c.c.  of  iV/10-bydro- 
chloric  acid  should  be  required  to  produce  a  red  coloration,  a  content 
of  at  least  70%  of  sodium  cacodylate  being  indicated. 

"With  pure  products  this  method  gives  good  results,  the  cacodylic 
acid  set  free  by  the  hydrochloric  acid  being  neutral  to  methyl-orange ; 
but  any  admixture,  such  as  sodium  hydrogen  carbonate,  behaving 
towards  these  indicators  in  the  same  way  as  sodium  cacodylate  will 
naturally  be  estimated  as  the  latter.  In  order  to  detect  such  admixture, 
the  solution  neutral  to  methyl-orarge  is  heated  to  expel  carbon 
dioxide,  cooled,  and  titrated  with  iV/ 10- potassium  hydroxide  in  presence 
of  phenolphthalein ;  with  a  pure  product,  the  amount  of  alkali  thus 
used  corresponds  with  that  of  the  hydrochloric  acid  required  in  the 
original  titration. 

Different  samples  of  atoxyl  contain  widely  varying  proportions  of 
water,  and  the  author  suggests  that  this  substance  should  be 
administered  in  the  anhydrous  condition.  T.  H.  P.    f  <^ 
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The  Absorption  and  Refraction  Methods.  Arthur  Hantzsch 
{lier.,  1912,  45,  1742— 1746).— Polemical  (compare  Auwers,  this  vol^ 
ii,  505 ;  Hantzsch,  this  vol.,  ii,  313).  E.  F.  A. 

Molecular  Refraction  and  Dispersion  as  Aids  to  the 
Organic  Chemist.  Fritz  Eisenlohr  {Jahrb.  Radioaktiv.  Elektronik., 
1912,  9,  315 — 354). — A  summary  of  recent  work  on  the  influence  of 
constitution  on  the  refractive  and  dispersive  power  of  organic 
compounds.  H.  M,  D. 

The  History  of  Spectrochemistry.  Raffaelle  Nasini  {Atti 
R.  Accad.  Lincei,  1912,  [v],  21,  i,  685— 689).— The  author  claims 
priority  over  Briihl  in  res^iect  to  the  discovery  of  the  constitutive 
character  of  dispersion  and  of  the  influence  of  conjugation  on  optical 
properties.  C.  H.  D. 

Intensity  Measurements  in  the  Spectra  of  Streaming 
Gases  with  Direct  Current  Discharge  and  High  Current 
Densities.  Julius  Schwedes  {Zeitsch.  wiss.  Photochem.,  1912,  11, 
169 — 204). — Measurements  of  the  intensity  of  emission  have  been 
made  in  the  spectra  of  hydrogen,  oxygen,  and  carbon  monoxide  under 
conditions  which  permit  satisfactory  photometric  records  to  be  obtained. 
For  this  it  has  been  found  necessary  to  pass  the  gas  continuously 
through  the  discharge  tube,  and  to  employ  the  constant  current  yielded 
by  a  high  potential  accumulator  battery.  The  measurements  are  also 
facilitated  by  the  use  of  quartz  discharge  tubes  and  of  specially 
designed  Wehnelt  cathodes,  the  construction  and  preparation  of  which 
is  described. 

The  photometric  data  show  that  the  intensity  of  the  lines  in  the 
first  subsidiary  series  of  hydrogen  increases  more  rapidly  than  the 
strength  of  the  current.  On  the  other  hand,  the  intensity  of  the  lines 
of  the  second  hydrogen  spectrum  increases  less  rapidly  than  the 
current.  In  the  case  of  oxygen,  both  the  first  and  second  subsidiary 
series  behave  like  the  first  subsidiary  hydrogen  series.  At  low 
pressure,  this  is  not  accompanied  by  any  displacement  of  the  energy 
maximum,  although  this  is  displaced  towards  the  red  end  at  higher 
pressures  when  the  current  strength  is  increased. 

The  bands  of  carbon  monoxide  show  a  linear  increase  in  intensity 
with  increase  in  the  current,  and  this  holds,  not  only  for  the  edges,  but 
also  for  other  parts  of  the  bands.  H.  M.  D. 

Nature  of  the  Luminosity  of  Phosphorus.  Mikczyslaw  Cent- 
NERSZWER  and  A.  Petrikaln  (Zeitsch.  phj/sikal.  Chetn.,  1912,  80, 
235 — 240). — The  luminous  glow  of  phosphorus  in  an  organic  solvent 
gives  a  continuous  spectrum  in  the  visible  region.  By  means  of  a 
special  arrangement  it  was  found  possible  to  obtain  the  spectrum  in  the 
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invisible  region  ;  in  the  ultraviolet  it  ^shows  fourteen  sharp  lines  and  a 
band  in  the  neighbourhood  of  3252  Angstrom  units.  The  approximate 
wave-lengths  of  the  lines  are  given.  No  lines  or  bands  were  observed 
in  the  ultraviolet  absorption  spectrum. 

It  is  known  that  phosphorus  affects  a  photographic  plate  through 
black  paper.  The  authors  find,  however,  that  when  the  apparatus  is 
so  arranged  that  the  products  of  oxidation  are  removed  as  fast  as  they 
are  formed,  the  plate  is  not  affected,  so  that  the  effect  in  question  is 
due  to  a  volatile  product  of  the  oxidation  of  phosphorus,  perhaps 
hydrogen  peroxide.  G.  S. 

Vacuum  Tube  Spectra  of  the  Vapours  of  Some  Metals 
and  Metallic  Chlorides.  I.  Cadmium,  Zinc,  Thallium, 
Mercury,  Tin,  Bismuth,  Copper,  Arsenic,  Antimony,  and 
Aluminium.  James  H.  Pollok  {Sci.  Froc.  Roy.  Dull.  Soc,  1912, 
13,  202 — 218). — A  comparison  has  been  made  of  the  vacuum  tube 
spectra  of  the  metals  and  their  chlorides  with  the  corresponding  spark 
spectra.  For  this  purpose,  photographic  records  have  been  obtained 
with  the  aid  of  quartz  vacuum  tubes,  and  wave-length  measurements 
are  recorded  for  each  of  the  metals  investigated. 

From  the  observations  it  appears  that  the  lines  shown  by  the 
vacuum  tube  spectra  of  metallic  vapours  consist  of  some  or  all  of  the 
lines  exhibited  by  the  spark  spectrum.  Those  lines  which  are 
continuous  in  the  spark  spectrum  are  invariably  the  strong  lines 
of  the  vacuum  tube  spectrum,  whereas  discontinuous  lines  are 
frequently  not  found  in  the  vacuum  tube  spectrum,  especially  if  a 
condenser  is  not  placed  in  the  circuit. 

When  a  condenser  is  introduced  into  the  vacuum  tube  circuit, 
certain  lines  are  enhanced,  this  being  very  frequently  the  case  with 
the  more  prominent  discontinuous  lines  of  the  spark  spectrum. 

The  same  lines  are  obtained  with  the  chloride  as  with  the  vapour 
of  the  metal,  although  in  certain  circumstances  the  lines  of 
chlorine  are  obtained  in  addition.  As  a  rule,  the  chlorine  lines  are 
not  exhibited  unless  a  condenser  is  introduced,  and  even  then  the 
lines  are  rather  faint  in  the  case  of  certain  chlorides.  When  a  line  is 
enhanced  by  the  insertion  of  a  condenser,  it  is  found  that  the  same 
change  occurs  both  with  the  vapour  of  the  metal  and  that  of  the 
chloride.  Lines  which  appear  in  the  arc  spectrum,  but  not  in  the 
spark  spectrum,  are  not  seen  in  the  vacuum  tube  spectra,  either  with 
or  without  a  condenser. 

When  a  large  amount  of  chloride  vapour  is  present  in  the  tube  and 
no  condenser  is  used,  bands  are  developed  which  appear  to  be  quite 
independent  of  the  lines  of  the  spark  spectra  of  the  elements, 
and  probably  owe  their  origin  to  the  molecules  of  the  compounds 
under  observation.  H.  M.  D. 

Vacuum  Tube  Spectra  of  Some  Metals  and  Metallic 
Chlorides.  II.  Lead,  Iron,  Manganese,  Nickel,  Cobalt, 
Chromium,  Barium,  Calcium,  Strontium,  Magnesium, 
Potassium,  Sodium,  and  Lithium.  James  H.  Pollok  {Sci.  Froc. 
Roy.    Duhl.    Soc,    1912,    13,    253— 268).— The    general    conclusions 
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arrived  at  from  the  previous  observations  (compare  preceding  abstract) 
were  continued  by  the  results  obtained  in  the  investigation  of  this 
further  series  of  metals.  Except  in  the  case  of  manganese  and 
magnesium,  bands  are  not  so  readily  formed  by  the  chlorides  of 
this  series  as  by  tho.se  of  the  first  series. 

As  a  general  rule,  the  strongest  lines  in  the  spark  spectrum  are  also 
tlie  strongest  in  the  vacuum  tube  spectrum.  In  general,  the  ultimate 
lines  in  the  vacuum  tube  spectrum  appear  to  be  identical  with  the 
ultimate  lines  of  the  spark  spectrum,  but  this  is  not  always  the  case. 
For  instance,  manganese  gives  a  characteristic  group  in  the  vacuum 
tube  spectrum  which  is  extremely  persistent,  namely,  the  lines  of 
wave-length  A  =  280 1  3,  2798-5,  and  2795-3,  whereas  the  wave-lengths 
of  the  ultimate  lines  in  the  spark  spectrum  of  manganese  are 
X  =  2605-8,  25940,  and  25762.  H.  M.  D. 

The  Ultimate  Lines  of  the  Vacuum  Tube  Spectra  of 
Manganese,  Lead,  Copper,  and  Lithium.  Genevieve  V. 
MoKBOw  {Sci.  Proc.  Roy.  Dubl.  Soc,  1012,  13,  269— 287).— Photo- 
graphs have  been  obtained  of  the  spectra  given  by  discharge  tubes 
containing  very  small  quantities  of  the  vapours  of  the  chlorides  of  the 
various  metals.  The  wave-lengths  of  the  ultimate  lines  of  manganese 
are  A.  =  2801-3,  27985,  and  27953,  those  of  copper  A.  =  32741and 
3247  6,  and  those  of  lithium  \  =  6708-2  and  4602-4.  In  the  case  of 
lead,  a  tube  containing  0-1  mg.  of  the  metal  as  chloride  was  found  to 
give  a  broad  band  extending  from  \  40682  to  40580.  With  a  smaller 
quantity  of  the  vapour,  this  band  disappeared,  but  the  line  A  =  40682 
remained,  and  is  apparently  one  of  the  ultimate  lines.  H.  M.  D. 

Series  in  the  Spectra  of  Tin  and  Antimony.  T.  van  Louuizen 
{Proc.  A'.  Akml.  Wetenach.  Amaterdain,  1912,  15,  31 — 45). — A  new 
formula  is  suggested  for  the  representation  of  the  connexion  between 
the  wave-lengths  of  ihe  lines  in  spectral  series.  The  formula  is  such 
that  if  the  parameters  1,  2,  3  .  .  .  are  used  as  abscissa;  and  the 
leciprocal  values  of  the  wave-lengths  as  ordinates,  every  series  is 
represented  by  one  and  the  same  curve  when  the  axes  are  suitably 
transferred.  This  curve  is  of  the  third  degree,  y—  ~  Njx-,  in  which 
y—  lO^A-i,  a;=  1,  2,  3,  etc.,  and  N  is  the  universal  constant  occurring  in 
the  formuhe  of  liydberg,  Kitz,  and  Hicks. 

It  is  shown  that  the  series  lines  of  tin  and  antimony  can  be  satis- 
factorily represented  by  means  of  this  formula,  and  in  this  connexion 
the  behaviour  of  the  lines  belonging  to  different  series  in  a  magnetic 
field  is  examined.  The  conclu^on  is  drawn  that  lines  belonging  to 
different  series  aie  not  necessarily  resolved  in  a  different  manner  by 
an  applied  magnetic  field.  H.  M.  D. 

Absorption  Spectra  of  Aqueous  Solutions  of  Salts  of 
Neodymium  and  Praseodymium  as  Measured  by  means  of  the 
Radio-micrometer.  Harry  C.  Jomes  and  J.  Sam  Guv  {PhysikaL 
Zei/sch.,  1912,  13,  649 — 658). — A  sensitive  form  of  radio-micrometer 
is  described  in  the  form  of  a  delicate  moving  coil  galvanometer,  the 
coil   of   which  consists  of  a  single  loop  of  thin  copper  wire  with   a 

47—2 
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blackened  thermocouple  at  one  end.  The  elements  forming  the  couple 
consist  of  alloys,  one  of  which  contains  90%  tin  and  10%  bismuth,  and 
the  other  97%  tin  and  3%  antimony.  When  the  coil,  which  with  the 
couple  and  the  attached  mirror  together  weigh  only  20  mg.,  is 
suspended  between  the  poles  of  a  strong  magnet,  a  very  sensitive 
radiometer  is  obtained,  which  has  been  employed  in  the  investigation  of 
the  absorption  spectra  of  aqueous  solutions  of  neodymium  salts  between 
X  =  5000  and  X=  10,000.  From  the  radiometer  readings,  transmission 
curves  have  been  plotted  for  the  chloride,  bromide,  nitrate,  sulphate, 
and  acetate.  According  to  these  curves,  the  solutions  in  question 
exhibit  sharply  defined  absorption  maxima,  and  three  of  these  at 
X  =  7300,  7860,  and  8605  have  not  been  previously  indicated  in 
the  experiments  according  to  the  photographic  method. 

With  regard  to  the  influence  of  concentration  on  the  absorption,  it 
is  found  that  the  bands  are  somewhat  broader  in  the  more  concentrated 
solutions,  but  that  the  intensity  of  the  bands  increases  with  the 
dilution.  This  in  interpreted  in  terms  of  the  author's  resonance 
theory.  H.  M.  D. 


Absorption  Spectra  of  Isomeric  Complex  Salts.  I.  Arnaldo 
PiUTTi  [Ber.,  1912,  46,  1830—1834.  Compare  Ley  and  Winkler,  this 
vol.,  i,  243). — The  stereoisomeric  croceo-  and  flavo-tetramminedinitro- 
co bait  chlorides  give  different  absorption  curves,  whereas  there  is  no 
difference  between  the  curves  for  xantho-nitropentamminecobalt 
chloride  and  isoxantho-pentamminenitritocobalt  chloride. 

The  absorption  curves  for  potassium  ferro-  and  ferri-cyanides  are 
very  different  from  each  other,  but  are  the  same  for  the  a-  and 
/3-isomerides  of  each  salt.  This  agrees  with  the  views  of  Bellucci 
(Abstr.,  1911,  i,  430)  as  to  the  constitution  of  these  salts,  but  is 
not  in  accordance  with  the  structural  formulae  put  forward  by  Briggs 
(Trans.,  1908,  93,  1564;  1911,  99,  1019).  The  isomeric  ferricyanides 
also  give  the  same  absorption  curve  in  a  solution  containing 
oxyhjemoglobin.  T.  S.  P. 


Alkaloids  and  Ultraviolet  Light.  Gustave  Michaud  {Arch. 
ScL  Phys.  nat.,  1912,  33,  498— 499).— Photographs  taken  with  a 
quartz  objective  rendered  opaque  to  visible  light  by  covering  both  faces 
with  silver,  show  that  certain  colourless  objects  do  not  reflect  the  ultra- 
violet light,  for  which  the  silver  is  transparent.  These  include  zinc 
oxide,  bismuth  nitrate,  and  cerium  carbonate,  whilst  zinc  carbonate 
appears  grey.  Black  and  dark-coloured  inorganic  substances  behave 
practically  alike  to  the  visible  and  ultraviolet  rays. 
* ». Alkaloids  show  great  variation  when  photographed  in  this  manner  : 
papaverine,  narceine,  thebaine,  narcotine  quinine,  cinchoniue,  cinchonid- 
ine,  quinidine,  brucine,  and  berberine  appear  black  on  the  positive, 
whereas  with  the  exception  of  berberine  they  all  appear  colourless  by 
Ordinary  light.  On  the  other  hand,  morphine,  hyoscyamine,  theobromine, 
caffeine,  and  strychnine  appear  colourless  under  all  conditions  of 
illumination.  E.  F.  A. 
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Applications  of  the  Electron  Conception  of  Positive  and 
Negative  Valencies.  IV.  Fluorescence :  Anthracene  and 
Phenanthrene.  Hahry  S,  Fhy  {Zeitsch.  phyaikal.  C/iem.,  1912,  80, 
29 — 49). — The  theory  described  in  previous  papers  (compare  Abstr., 
1911,  i,  431)  is  applied  to  explain  the  fluorescence  phenomena  in  the 
case  of  anthracene  and  phenanthrene,  on  the  basis  of  the  absorption 
and  fluorescence  spectra  of  the  vapours  of  these  substances  as  measured 
by  Elston  {Aslrophy steal  Journal,  1907,  25,  155).  Electrodynamic 
formulae  for  anthracene  and  phenanthrene  are  suggested,  and  the 
connexion  between  these  and  the  absorption  and  fluorescence  bands 
discussed  in  detail.  O.  S. 

New  Example  of  the  Coupling  of  Short-  and  Long-waved 
Fluorescence  Bands.  M.  Geluke  {Physikal.  Ztitsch.,  1912,  13, 
584 — 585), — The  absorption  and  fluorescence  spectra  of  ethyl-alcoholic 
solutions  of  acetone,  diacetyl  and  ethyl  oxalosuccinonitrile  have  been 
investigated.  All  three  substances  show  an  intense  absorption  band 
in  the  ultraviolet,  and  also  a  band  of  smaller  intensity  in  the  region 
of  longer  wave-lengths.  If  the  ketones  are  excited  by  light  rays  cor- 
responding with  the  short-wave  absorption  band,  they  emit  fluorescent 
light  of  the  wave-length  of  each  of  the  absorption  bands.  If  the 
exciting  light  consists,  however,  of  rays  corresponding  with  the  long- 
waved  absorption  band,  there  is  no  fluore?cence  effect.  The  observations 
are  considered  to  be  in  agreement  with  Stark's  theory.         H.  M.  D. 

Spectral  Investigation  of  the  Phosphorescence  and  the 
Distribution  of  the  Excitation  for  Certain  Phosphorescent 
Alkaline-earth  Metal  Sulphides.  Albert  Bachem  {Ann.  Physik, 
1912,  [iv],  38,  697 — 720). — The  phosphorescence  spectra  of  various 
active  alkaline-earth  metal  sulphides  have  been  examined,  and  the 
characteristic  bands  of  the  momentary  and  prolonged  phosphorescent 
emission  are  described  in  detail.  In  order  to  obtain  a  uniform 
spectral  distribution  in  the  exciting  light,  use  was  made  of  the  iron 
arc,  and  to  ascertain  the  influence  of  temperature,  observations  of  the 
phosphorescent  emission  were  made  at  temperatures  ranging  from 
-  180°  to  200°. 

The  examination  of  the  distribution  of  the  excitation  or  the 
relationship  between  the  wave-length  of  the  exciting  light  and  the 
intensity  of  the  phosphorescent  light  has  shown  that  there  are  in 
general  several  excitation  maxima.  These  maxima  are  not  inde- 
pendent of  the  temperature,  but  their  positions  alter  to  some  extent 
with  the  temperature  of  the  phosphorescing  substance.  In  the  case 
of  calcium  and  strontium  sulphides  containing  bismuth  as  the  active 
metallic  "  impurity,"  the  maxima  are  displaced  towards  the  long-waved 
region  as  the  temperature  rises. 

A  comparison  of  the  wave-lengths  which  correspond  with  maximum 
and  minimum  absorption  and  excitation  shows  that  these  are  not 
identical.  The  wave-lengths  of  the  absorption  maxima  are  smaller 
than  those  of  the  excitation  maxima,  whilst  the  reverse  holds  for 
the  wave-lengths  of  the  absorption  and  excitation  minima. 

H.  M.  D. 
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PhosphoreBcence  of  Selenium  Compounds.  W.  E.  Pauli 
(Ann.  Physik,  1912,  [iv],  38,  870— 880).— It  has  been  found  that 
phosphorescent  preparations  of  alkaline-earth  metal  selenides  can  be 
obtained  by  methods  similar  to  those  employed  by  Lenard  and  Klatt 
{ibid.,  1904,  15,  225,  425,  and  634)  for  the  preparation  of  the  active 
sulphides.  The  phosphorescent  selenides  actually  obtained  are  repre- 
sented by  the  formulae:  Ca(Bi)Se,  Sr(Cu)Se,  Sr(Bi)Se,  Sr(Pb)Se, 
Ba(Pb)Se,  and  Ba(Cu)Se,  where  the  bracketed  symbol  refers  to  the 
metallic  "  impurity  "  present. 

The  sensitiveness  of  the  selenides,  in  so  far  as  their  phosphorescent 
properties  are  concerned,  to  small  variations  in  the  conditions  of 
formation,  for  instance,  in  the  temperature  to  which  they  are  heated, 
the  period  of  heating,  the  admission  or  exclusion  of  air,  and  the 
rate  of  cooling,  is  much  more  pronounced  than  that  of  the  active 
sulphides. 

For  the  same  metallic  "impurity,"  the  number  of  bands  in  the  spectra 
of  the  selenides  is  smaller  than  in  the  spectra  of  the  corresponding 
sulphides. 

The  upper  temperature  limit,  above  which  the  active  substances 
do  not  show  any  after-luminosity,  is  also  much  lower  for  the  selenides 
than  for  the  sulphides. 

Certain  heavy  metals  which  act  as  the  photo-electrically  sensitive 
constituents  in  the  case  of  the  alkaline-earfch  metal  sulphides  appear 
to  be  incapable  of  exciting  phosphorescence  if  present  in  the  selenides. 

H.  M.  D. 

The  Existence  of  Four  Inactive  Tartaric  Acids ;  the  Law 
of  Mass  Action  with  Reference  to  the  Work  of  Darzens  and 
Chatelier.  Albert  Colson  (Compt.  rend.,  1912,  154,  1801 — 1803). 
— A  theoretical  paper  in  which  the  author  again  draws  attention  to 
the  views  already  set  out  by  him  on  the  stereochemistry  of  the  tartaric 
acids  (compare  Abstr.,  1892,  669,  758;  1893,  i,  553;  ii,  105). 

W.  G. 

Mercury  Lamp  for  Quantitative  Photochemical  Investiga- 
tions in  the  Ultraviolet.  Fritz  Weigert  {Zeilsch.  physikal. 
Chem.,  1912,  80,  67 — 77). — The  lamp  differs  from  others  recently 
descriljed  in  not  being  directly  connected  with  the  reaction  vessel.  It 
is  composed  essentially  of  an  inverted  U-tube  of  quartz,  the  discharge 
passing  between  two  mercury  surfaces  in  the  usual  way.  The  U-tube 
is  surrounded  by  a  cylindrical  quartz  tube,  which  extends  some  distance 
above  the  top  of  the  former  tube,  and  is  cooled  by  water  circulation 
round  the  upper  part.  The  top  of  the  cylindrical  tube  is  closed  by  a 
quartz  plate,  so  that  the  light  is  thrown  from  below  upwards,  and  has 
not  to  pass  through  water,  which  would  absorb  a  large  proportion  of 
the  ultraviolet  rays.  The  reaction  vessel  is  provided  at  its  base  with 
a  quartz  plate,  through  which  the  light  reaches  the  reaction  mixture. 
When  only  qualitative  results  are  required,  the  gas  can  be  passed 
directly  into  the  cylindrical  tube  surrounding  the  glowing  tube,  in 
which  circumstances  the  light  is  completely  absorbed. 

The  arrangement  is  figured  and  described  in  full  detail  in  the  orginal 
paper.  G.  S. 
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Ohemical  Action  of  Light,  VII.  Decomposition  of  Ozone 
in  Ultraviolet  Light.  Fritz  Weioert  {Zeitsch.  phy/nkcU.  Chem., 
1912,  80,  78 — 106.  Compare  previous  abstract). — By  means  of  the 
mercury  vapour  lamp  described  in  the  previous  paper,  the  rate  of 
decomposition  of  ozone  in  ultr.iviolet  light  has  been  investigated. 
The  results  with  freshly  prepared  mixtures  of  oxygen  and  ozone  are 
reproducible  with  an  accuracy  of  about  30%.  The  observed  rate  of 
decomposition  is  the  sum  of  the  spontaneous  decomposition  which  also 
takes  place  in  the  dark,  and  the  reaction  under  the  influence  of  light. 
The  **  order  "  of  the  dark  reaction  exceeds  2,  and  in  some  cases  is  as 
high  as  4,  but  as  it  is  quite  subsidiary  to  the  light  reaction  it  has 
not  been  further  investigated. 

The  order  of  the  light  reaction  in  the  course  of  an  experiment 
is  approximately  nnimolecular.  When,  however,  the  gas  is  sub- 
jected to  alternate  illumination  and  periods  of  darkness — a  method 
which  eliminates  certain  sources  of  error  —  the  order  of  the 
reaction  lies  between  1  and  2.  When  a  thick  layer  of  gas  is 
used,  and  the  absorption  is  therefore  complete,  the  reaction  is  very 
nearly  unimolecular  ;  when  the  layer  is  only  0"5  cm.  thick,  the  order 
rises  to  1"4.  This  change  is  the  only  photochemical  action  hitherto 
investigated  which  gives  an  order  exceeding  one. 

The  velocity  coefficient  diminishes  with  diminishing  thickness  of  the 
layer  of  gas  subjected  to  the  action  of  ultraviolet  light,  and  with  a 
layer  of  0*5  cm.  thickness  is  about  50%  of  the  value  with  the  thickest 
layer  used — 43  cms. 

The  results  are  most  easily  accounted  for  on  the  hypothesis  that  under 
the  influence  of  light  a  heterogeneous  catalyst  is  formed,  which  accele- 
rates the  decomposition  of  ozone.  The  reaction  velocity  is  determined 
by  the  concentration  of  this  catalyst  and  by  the  rate  at  which  the 
ozone  rojiches  it  by  diffusion.  This  theory  also  accounts  for  some 
of  the  results  obtained  by  von  Bahr  (compare  Abstr.,  1910,  ii,  949) 
for  the  same  reaction. 

The  reaction  velocity  increases  with  the  intensity  of  the  light,  and 
the  temperature-coefficient  of  the  reaction  is  small.  No  induction 
period  was  observed.  G.  S. 

Wave-length  of  the  Active  Radiations  in  the  Photo- 
chemical Synthesis  of  Ternary  Compounds.  Daniel  Berthelot 
and  Henry  Gaudechon  {Compt.  rend.,  1912,  154,  1803 — 1805). — A 
( oncentrated  aqueous  solution  of  formaldehyde  is  decomposed  by  the 
light  from  a  quartz-mercury  lamp,  even  when  the  rays  of  wave-length 
less  than  0*1 9/i  are  cut  off.  The  products  of  decomposition  consist  of 
a  mixture  in  almost  equal  volumes  of  carbon  monoxide  and  hydrogen, 
together  with  some  (10%)  methane  and  carbon  dioxide.  Sunlight  also 
slowly  brings  about  the  same  decomposition. 

Formaldehyde  cannot  be  synthesised  from  a  mixture  of  carbon 
monoxide  and  hydrogen  by  the  action  of  sunlight,  even  in  the  presence 
of  catalysts,  such  as  spongy  platinum,  although  it  is  formed  to  some 
extent  when  the  mixture  is  exposed  to  the  ultraviolet  rays  from  a 
quartz-mercury  lamp  (compare  Abstr.,  1910,  i,  543  ;  ii,  814). 

In  the    photochemical    reaction  CO-hHj^lItCHjO,  the   equilibrium 
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point  is  more  markedly  on  the  side  of  the  decomposition  products  than 
it  is  in  the  case  of  the  reactions  2H20ZI^2H2  +  Og  and  2002^200  +  O^. 

T.  S.  P. 

Fatigue  Effects  and  Initial  Velocities  in  the  Photo-electric 
Action  in  a  Vacuum.  Karl  Herrmann  (Ber.  Deut.  physikal.  Ges., 
1912,  14,  557 — 572). — An  apparatus  has  been  designed  which  permits 
the  investigation  of  the  photo-electric  effect  on  metallic  surfaces  which 
have  been  freshly  prepared  by  means  of  a  hard  steel  scrubber  which 
can  be  made  to  operate  on  the  metal  under  examination  in  the  highly 
exhausted  apparatus.  Experiments  were  made  with  aluminium, 
magnesium,  platinum,  silver,  lead,  and  tin,  and  in  all  cases  the  newly 
formed  metal  surfaces  were  found  to  exhibit  fatigue  effects  when 
subjected  to  the  action  of  ultraviolet  rays.  In  general,  the  rate  of 
decay  of  the  emission  of  electrons  increases  with  the  electro-positive 
character  of  the  metal.  The  changes  in  activity  are  such,  however, 
that  the  relative  positions  occupied  by  a  given  pair  of  metals  may  vary 
with  the  period  of  exposure  to  the  action  of  the  exciting  rays.  This  is 
the  case  with  aluminium  and  magnesium  and  with  lead  and  silver. 

In  the  case  of  platinum,  anomalous  results  were  obtained,  in  that 
the  activity  diminishes  at  first  to  a  small  extent  and  then  increases 
slowly,  the  values  obtained  for  the  activity  after  two  hundred  minutes' 
exposure  being  appreciably  greater  than  the  initial  value.  This 
anomalous  behaviour  is  attributed  to  the  action  of  the  traces  of  gas 
which  are  still  present  in  the  exhausted  apparatus. 

When  the  magnitude  of  the  photo-electric  effect  in  the  case  of  a 
metal  surface  prepared  by  scrubbing  in  a  vacuum  is  compared  with  that 
exhibited  by  the  same  surface  prepared  in  the  same  way  at  atmospheric 
pressure,  the  latter  is  found  to  be  appreciably  smaller. 

With  surfaces  mechanically  produced  in  the  above  manner  there  is 
no  evidence  of  the  existence  of  the  high  initial  velocity  effect  which 
has  been  found  in  the  case  of  metal  surfaces  cleaned  by  the  action  of  a 
high  potential  discharge.  H,  M.  D. 

The  Photo-electric  Effect  in  Antimony  Cadmium  Alloys. 
Karl  Herrmann  (Ber.  Deut.  physikal.  Ges.,  1912,  14,  573 — 575.  Com- 
pare previous  abstract). — The  fact  that  the  thermal  and  electrical 
conductivity  of  antimony  cadmium  alloys  vary  to  an  enormous  extent 
with  the  composition  has  led  the  author  to  examine  these  alloys  in 
respect  of  their  photo-electric  behaviour.  The  results  show  that  the 
photo-electric  activity  changes  in  an  approximately  linear  manner  with 
the  composition  of  the  alloy,  and  differs  therefore  entirely  from  the 
thermal  and  electric  conducting  power.  This  result  indicates  that  the 
electrons  set  free  from  the  metal  by  the  ultraviolet  rays  are  not  the 
same  as  the  "  free  "  electrons  which  are  responsible  for  the  thermal 
and  electrical  conductivity.  H.  M.  D. 

The  Definition  of  the  Vienna  Radium  Standard  Prepara- 
tions. Stefan  Meyer  and  Viktor  F.  Hess  (Monatsh.,  1912,  33, 
583 — 611). — The  heat  development,  the  y-radiation,  the  a-radiation, 
and  the  emanation  from  the  Vienna  standard  radium  preparations 
have  been  exactly  measured  and  defined.     The  heat  development  was 
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measured  by  means  of  two  Rimilar  copper  cylindrical  calorimeters, 
gilded  and  polished  externally,  in  cue  of  which  was  placed  the  radium 
standard,  and  in  the  other  a  resistance  coil,  through  which  a  carefully 
measured  electric  current  was  maintained.  The  two  calorimeters  were 
contained  in  a  large  outer  vessel,  in  a  room  electrically  heated  to 
constant  temperature,  and  the  heating  current  was  adjusted  until  a 
thermocouple  recorded  no  difference  of  temperature  between  the  two 
calorimeters  after  equilibrium  of  temperature  had  been  obtained. 
Several  preparations  agreed  in  showing  that  the  heat  development  per 
gram  of  radium  chloride  was  10066,  and  per  gram  of  radium,  132"26 
calories  per  hour,  the  maximum  departure  from  the  mean  value  of  any 
experiment  being  0"3%.  It  is  estimated  that  the  whole  of  the  a-  and 
/8-,  and  18%  of  the  y-radiation  were  absorbed  and  produced  heat  within 
the  calorimeter.  The  energy  of  the  a-radiation,  calculated  from  data 
as  to  the  number  and  the  velocities  of  the  a- particles  expelled,  is  127*7 
(calories  per  hour  per  gram  of  radium).  Estimating  for  the  energy  of 
the  /3-rays  and  of  the  recoiling  atoms,  and  for  18%  of  the  y-rays 
brings  up  the  figure  to  133 "46,  or  for  the  whole  of  the  y-radiation,  138. 
These  figures  refer  to  radium  in  equilibrium  with  its  products  as  far 
as  radium-C,  but  free  from  later  products,  and  indicate  that  no  appre- 
ciable part  of  the  energy  of  disintegration  escapes  transformation  into 
heat.  The  polonium  (radium-i^  in  equilibrium  with  1  gram  of  radium 
would  produce  a  further  25  86  calories  per  hour,  the  amount  present 
after  one  year's  accumulation  being  estimated  to  produce  about 
1  calorie  per  hour. 

The  ionisation  produced  by  the  y-rays  in  cylindrical  and  spherical 
ionisation  vessels  of  exactly  defined  construction  and  dimensions  was 
determined,  and  a  revision  of  the  total  radium  extracted  (3"68  grams) 
showed  that  the  loss  in  the  manufacturing  processes  to  have  been 
about  13%.  The  saturation  current  produced  by  the  a-rays  from  flat 
films  containing  known  minute  quantities  of  radium,  free  from  its 
products,  measured  l'22xl0*'  E.S.U.,  or  twice  this  counting  the 
a-rays  absorbed  in  the  supporting  plate,  which  is  somewhat  less  than 
that  calculated  (1*28  under  the  conditions  of  measurement),  owing 
probably  to  absorption  in  the  film.  The  saturation  current  due  to  one 
curie  of  emanation  is  estimated  from  different  data  to  be  2*67,  2*7,  and 
2-75  (  X  108  E.S.V.).  The  total  thorium  extracted  from  10,000  kilo- 
grams of  mineral  was  about  330  grams,  and  the  mesothorium  corre- 
sponding to  this,  which  is  necessarily  present  in  the  radium,  is  too 
small  to  exert  any  influence  on  the  results.  If  it  is  supposed  that  a 
maximum  quantity  of  500  grams  was  present,  and  that  all  this  thorium 
was  in  reality  ionium,  the  period  of  the  latter  is  between  200,000 
and  260,000  years. 

A  quartz  tube  in  which  1  gram  of  radium  chloride  had  been  kept 
for  two  years  had  become  full  of  cracks  and  quite  rough  on  its  inner 
surface.  Glass  tubes,  with  sealed-through  platinum  wires,  are 
recommended  for  the  preservation  of  radium  preparations.  F.  S. 

The  Ooeflacient  of  Absorption  by  Ai»  of  the  /S-Rays  ftrom 
Radium-C  Arthuu  S.  Eve  {Trans.  Roy.  Soc.  Canada,  1911,  5,  iii, 
59 — 67). — Very  lightly  built  electroscopes  made  of  a  frame-work  of 
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thin  steel  wires,  covered  with  paper  or  aluminium  foil,  were  suspended 
in  the  centre  of  a  room  away  from  all  surrounding  bodies,  and  the 
ionisation  produced  in  them,  when  test-tubes  containing  radium 
preparations  were  suspended  at  various  distances  from  the  electro- 
scopes, was  determined.  The  absorption  of  the  complex  /8-rays  of 
radium-C  by  air  was  found  to  be  approximately  exponential,  the 
ionisation  being  multiplied  by  the  square  of  the  distance  to  correct  for 
the  effect  of  increasing  distance  alone.  The  absorption  coefficient  /* 
was  found  to  be  0-0033  (cm.)~^  at  short  ranges  of  06  to  1"6  metres, 
and  0*0045  at  longer  ranges  of  2  to  5  metres.  For  the  y-rays  the 
absorption  coefficient  for  air  was  estimated  to  be  between  0 "000021 
and  0"000031.  The  reciprocals  of  these  coefficients  are  2*5  and  250 
metres  respectively,  and  represent  the  average  length  of  path  of  a  /S- 
or  y-ray,  considered  as  an  entity,  in  air  before  it  is  absorbed.  Some 
experiments  with  the  radium  active  deposit  gave  a  value  for  fx.  of  about 
0*012,  which  is  three  or  four  times  as  great  as  that  for  the  ^-rays 
escaping  from  glass  test-tubes.  This  coefficient  did  not  decrease  after 
the  active  deposit  had  been  removed  from  the  emanation,  whilst  the 
proportion  of  radium-C  relative  to  radium-5  was  increasing,  and 
it  appears  that  radium-C  may,  like  radium-^,  emit  slow  /3-rays  in 
considerable  proportion.  F.  S. 

Secondary  Radiation  in  Gases  for  High  Speed  Primary- 
Rays.  Simon  Bloch  (Ann.  Fhysik,  1912,  [iv],  38,  559—587. 
Compare  Kossel,  this  vol.,  ii,  315). — Quantitative  measurements  have 
been  made  of  the  secondary  radiation  generated  in  different  gases 
when  subjected  to  the  action  of  the  high  speed  ^-rays  of  uraniura-X 
A  method  has  been  devised  by  means  of  which  the  measured  con- 
ductivity can  be  corrected  for  the  reflected  and  secondary  radiation  due 
to  the  action  of  the  walls  of  the  experimental  vessel.  It  has  also  been 
found  that  a  paraffin  condenser  can  be  conveniently  employed  for 
the  quantitative  measurement  of  the  exciting  beam  of  high  speed 
rays. 

From  the  data  it  appears  that  a  single  /3-ray  emitted  by  uranium-X 
gives  rise  to  54  secondary  rays  per  cm.  in  air  at  atmospheric  pressure. 
For  the  other  gases  examined  the  values  are :  carbon  dioxide  86, 
coal-gas  34,  and  hydrogen  7.  The  value  for  carbon  dioxide,  when 
compared  with  air,  is  in  agreement  with  that  required  by  the  mass 
relationships,  but  the  value  for  hydrogen  deviates  appreciably  from 
the  theoretical  number. 

When  these  results  for  high  speed  primary  rays  are  combined  with 
those  of  Kossel  {loc.  cit.)  for  low  speed  rays,  a  curve  is  obtained  which 
shows  the  dependence  of  the  secondary  radiation  on  the  velocity  of  the 
primary  rays.  H.  M.  D. 

Absorption  of  y-Rays  by  Gases  and  Light  Substances. 
G,  Chadwick  (Ze  Radium,  1912,  0,  200— 202).— By  means  of  a 
compensation  method  of  measurement,  in  which  the  y-ray  ionisation  in 
a  fixed  chamber  is  made  exactly  equal  to  the  a-ray  ionisation  of 
a  uranium  oxide  compensating  ionisation  chamber,  by  varying  the 
distance  of  the  source  of  y-rays  from  the  first-named  chamber  and  cal- 
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dilating  the  intensity  of  the  y-rays  from  the  law  of  inverse  squares, 
the  absorption  coefficients  of  air,  hydrogen,  and  carbon  dioxide  have 
been  directly  dotorinined.  For  air,  a  layer  of  liquid  air  was  used  as 
the  absorbent,  and  the  density  was  calculated  from  its  composition  as 
determined  by  analysis  and  the  tables  of  Behn  and  Kiebitz.  For  the 
other  gases,  and  also  for  air,  a  long  cylinder  of  iron  containing  the  gas 
compressed  to  60  or  90  atmospheres  was  employed  as  the  absorption 
vessel.  The  value  for  iijD  (ju,  =  the  absorption  coefficient  and  2)=  the 
density)  for  air  was  0048  for  y-rays  that  had  traversed  3  mm.  of  lead, 
and  0"046  when  1  cm.  of  lead  was  used.  For  carbon  dioxide  the  values 
for  3  mm.  and  1  cm.  of  lead  were  respectively  0-051  and  0*047,  and  for 
hydrogen  for  3  mm.  of  lead,  0*047.  For  air  at  O'^  and  760  mm.  the 
value  of  /i  is  0'0000624.  Eve's  results  on  the  number  of  ions  produced 
by  y-rays  (Abstr.,  1911,  ii,  956)  are  reduced  about  30%  by  the  use  of 
this  coefficient.  Values  are  given  for  /x,/Z)  for  wood,  aluminium,  iron, 
lead,  water,  and  various  aqueous  solutions,  and  it  is  found  that  this 
value  is  a  minimum  for  sub.stances  of  intermediate  density,  the  more 
pronounced  as  the  y-i'ays  employed  are  less  penetrating,  as  found  by 
Russell  and  Soddy.     The  values  of  ^ij D  vary  from  00401  to  0599. 

F.  S. 

The  Number  of  S-Particles  Expelled  Concurrently  with  each 
a- Particle  Emitted  by  Polonium.  W.  T.  Kennedy  {Trans.  Roy. 
Soc.  Canada,  1911,  5,  iii,  29—35). — The  number  of  a-particles 
expelled  per  second  from  a  certain  plate  coated  with  polonium  was 
estimated  from  the  magnitude  of  the  saturation  current  and  the  data 
of  Geiger  on  the  number  of  ions  produced  by  one  a-particle  of  polonium, 
allowing  for  the  decay  of  the  activity  of  the  polonium  during  the 
experiments.  The  number  of  S-rays  emitted  from  the  polonium  was 
evaluated  by  measuring  the  rate  at  which  it  charged  up  positively 
when  insulated  in  a  silvered  vessel  as  completely  as  possible  exhausted 
of  air.  Making  allowance  for  the  positive  charge  carried  from  the 
polonium  by  the  a-particles,  it  was  deduced  that  for  each  a-particle 
expelled  about  125  8 -particles  left  the  polonium.  A  considerable 
portion  of  this  must  be  due  to  the  bombardment  of  the  polonium 
coated  plate  by  a-particles,  so  that  before  the  number  of  S-particles 
emitted  per  a-particle  can  be  deduced,  it  is  necessary  to  know  how 
many  S-particles  are  expelled  from  the  plate  when  struck  by  one 
a-particle.     This  number  is  being  determined.  F.  S. 

Pulverisation  by  Cathode  Rays.  Volkmar  KohlschOttkr 
(Jahrh.  Radinaktiv.  Ehktronik.,  1912,  9,  355 — 418). — This  is  a  report 
in  which  a  full  account  is  given  of  the  phenomena  of  pulverisation 
under  the  influence  of  cathode  rays  and  of  the  theoretical  interpretation 
of  the  observations.  The  author  has  collected  and  classified  the 
literature  on  the  subject.  H.  M.  D. 

ROntgen  Radiation  from  Substances  of  Low  Atomic 
Weight.  Charles  A.  Sadler  and  Paul  Mesham  {Phil.  Mag.,  1912, 
[vi],  24,  138 — 149). — Experiments  have  been  made  to  determine  the 
nature  of  the  radiation  emitted  by  carbon  when  excited  by  homogeneous 
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rays.  The  absorption  data  indicate  that  the  radiation  excited  in 
carbon  in  these  circumstances  is  heterogeneous  and  less  penetrating 
than  the  primary  exciting  beam.  As  the  penetrating  power  of  the 
exciting  radiation  increases,  the  intensity  of  the  scattered  radiation  is 
found  to  increase,  and  at  the  same  time  the  change  in  quality  becomes 
more  pronounced.  H.  M.  D. 

Emission  of  Series  Lines  by  Solid  Metallic  Compounds 
Under  the  Influence  of  Canal  Rays.  Limiting  Value  of 
the  Exciting  Energy.  Johannes  Stark  and  Geokg  von  Wendt 
(Ann.  Physik,  1912,  [iv],  38,  669— 689).— It  has  been  found  that 
colourless  compounds  of  all  the  alkali  and  alkaline-earth  metals, 
of  thallium,  zinc,  and  aluminium  emit  the  characteristic  series  lines 
when  acted  on  by  canal  rays.  It  seems  probable  therefore  that  this 
property  is  common  to  the  colourless  compounds  of  all  metals,  but  it  is 
not  exhibited  by  those  which  absorb  visible  light  rays. 

The  seat  of  the  phenomenon  is  not  the  solid  surface  of  the  metallic 
compound,  but  has  been  found  to  be  located  in  the  adjacent  layer 
of  the  surrounding  gas,  the  thickness  of  this  layer,  which  may  be  as 
much  as  1  millimetre,  depending  on  the  nature  of  the  metal  and  the 
energy  of  the  exciting  canal  rays.  The  nature  of  the  phenomenon  is 
independent  of  the  particular  elements  with  which  a  given  metal  is 
chemically  combined. 

For  the  emission  of  series  lines  by  a  metallic  compound  it  is 
necessary  that  the  energy  of  the  exciting  rays  shall  exceed  a  certain 
limiting  value.  This  value  varies  considerably  with  the  nature  of  the 
metal,  and  in  the  groups  of  the  alkali  and  alkaline-earth  metals  it 
increases  as  the  atomic  weight  increases.  The  limiting  value  of  the 
canal-ray  energy  is  the  same  for  different  compounds  of  a  given 
metal. 

The  absence  of  the  Doppler  effect  on  examination  of  the  emitted  light 
rays  indicates  that  the  particles  which  are  the  source  of  the  luminosity 
are  projected  with  velocities  which  are  very  much  smaller  than  those  of 
the  exciting  canal  rays. 

Other  experiments  show  that  the  pulverising  action  of  the  rays  is 
not  in  any  way  connected  with  the  emission  of  the  series  lines,  and 
also  that  the  thickness  of  the  luminous  gas  layer  can  be  increased 
or  diminished  by  the  application  of  an  electric  field  with  its  lines 
of  force  at  right  angles  to  the  surface  of  the  metallic  compound  under 
investigation. 

To  explain  the  observations,  it  is  supposed  that  the  impact  of  the 
high-speed  canal  rays  with  the  atoms  of  the  metal  leads  to  the 
emission  of  slowly-moving  metal  ions  from  the  solid  surface.  The 
luminosity  is  due  to  the  vibrations  set  up  in  the  metal  ions  by  the 
impact.  The  intensity  of  the  emission  gradually  diminishes  as  the 
distance  traversed  increases,  and  the  later  stages  of  the  motion  of  the 
ions  are  not  characterised  by  any  luminous  effect.  The  emission  of 
the  series  lines  is  conditioned  by  the  non-absorption  of  rays  of  these 
frequencies  by  the  solid  surface.  If  such  absorption  occurs,  the  energy 
corresponding  with  the  luminous  emission  is  abstracted  from  the  metal 
ions  before  they  leave  the  surface,  and  in  this  case,  although  pulverisa- 
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tion  may  take  place  to  a  large  extent,  there  will  be  no  accompanying 
luminous  effect.  H.  M.  D. 

Emission  of  Bands  by  Solid  Metallic  Compounds  under 
the  Influence  of  Canal  Rays.  Johannrs  St^kk  and  Geoho  von 
Wenut  {Aym.  Pkysik,  1912,  [iv],  38,  690— 695).— In  addition  to  the 
emission  of  series  lines  (compare  preceding  abstract),  it  has  frequently 
been  observed  that  the  bombardment  of  metallic  compounds  by  canal 
rays  leads  to  the  emission  of  banded  spectra.  The  seat  of  this 
luminous  effect  is  not  confined  to  the  part  of  the  surface  of  the 
compound  which  is  directly  acted  on  by  the  canal  rays,  but  extends 
considerably  beyond  this  region.  The  banded  emission  is  supposed  to 
be  due  to  the  absorption  of  the  light  energy  of  the  carriers,  which  are 
excited  by  the  canal  rays,  by  the  molecules  of  the  metallic  compound. 
The  phenomenon  is  therefore  of  the  nature  of  a  fluorescence  effect. 

As  in  the  case  of  the  series  emission,  there  appears  to  be  a  limiting 
value  of  the  speed  of  the  canal  rays  which  must  be  attained  before 
banded  emission  takes  place.  This  limiting  value  depends  on  the 
nature  of  the  metal,  and  in  the  substances  examined  was  found 
to  correspond  with  cathode  falls  of  potential  varying  from  500  to  1100 
volts. 

Since  the  metallic  compounds  which  show  the  banded  emission  are 
not  excited  by  light  of  wave-length  exceeding  \  =  300/i/A,  it  follows  that 
the  light  which  is  absorbed  by  the  compound  as  the  result  of  the 
canal  ray  impact,  and  the  absorption  of  which  gives  rise  to  the  bands, 
must  be  of  smaller  wave-length  than  this.  From  this  it  would 
appear  that  such  compounds  are  characterised  by  absorption  bands  in 
the  remote  ultraviolet  and  that  the  long-waved  fluorescence  bands  in 
the  visible  spectrum  are  coupled  with  short-waved  bands  in  the  ultra- 
violet. 

It  is  possible  that  the  absorption  of  the  light  emitted  by  the 
carriers  excited  by  the  canal  rays  is  not  due  to  molecules  of  the 
compound,  but  to  foreign  molecules  due  to  the  presence  of  traces  of 
impurities.  Otherwise  it  is  necessary  to  assume  that  the  absorptive 
power  of  the  compound  itself  must  be  very  limited,  for  the  region 
from  which  banded  emission  is  observed  extends  far  beyond  that 
which  is  directly  subjected  to  the  impact  of  the  canal  rays.     H.  M.  D. 

lonisation  of  Gases  by  Light  and  the  Spark  Spectrum  of 
Aluminium  in  the  Schumann  Region.  Theodore  Lyman 
{Fhysikal.  Zeitsch.,  1912,  13,  583 — 58-1). — In  reference  to  the  question 
of  the  ionising  eificiency  of  light  from  different  sources,  the  author  has 
compared  the  ultraviolet  spectra  obtained  from  the  spark  discharge 
between  aluminium  electrodes  in  air  and  hydrogen  with  that  from  the 
tube  discharge  in  hydrogen  at  a  pressure  of  about  2  mm. 

The  photographic  records  show  that  the  discharge  through  a 
hydrogen  tube  gives  a  very  much  larger  number  of  short-waved  lines 
than  the  aluminium  spark  in  air,  and  is  therefore  to  be  preferred  as  a 
source  of  ultraviolet  light  in  experiments  on  the  ionisation  of  gases. 
Whereas  the  light  energy  appears  to  be  nearly  uniformly  distributed 
in  the  region  from  A  =»  1300  to  X^  1600  in  the  case  of  the  hydrogen 
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spectrum,  the  aluminium  spark  spectrum  shows  only  a  few  strong  lines 
in  this  region.  H.  M.  I). 

The  Law  of  the  Ionising  Ranges  of  the  Successive 
Radiations  of  Radioactive  Substances.  F.  Butavand  [Le 
Radium,  1912,  9,  203— 205).— The  atom  conceived  by  Sir  J.  J. 
Thomson  is  assumed,  and  it  is  supposed  that  on  disintegration  the 
external  ring  of  electrons  is  broken  suddenly  and  some  of  tliem 
condense  into  a  secondary  atom,  which  leaves  the  primary  at  the 
tangential  velocity  at  which  the  ring  was  moving.  It  is  supposed  that 
for  each  a-particle,  6  electrons,  and  for  each  /3-particle,  1  electron, 
are  involved,  and  that  the  speeds  within  the  atom  obey  the  third  law 
of  Kepler  as  in  the  solar  system.  The  ranges  of  the  a-rays  expelled  in 
successive  changes  multiplied  by  the  number  of  electrons  remaining  in 
the  external  ring  should  remain  constant.  Out  of  17  products 
emitting  a-rays,  12  obey  this  law  and  5  do  not.  F.  S. 

The  Existence  of  Chemical  Compounds  of  Short-lived 
Radioactive  Elements.  Hans  Schrader  {Phil.  Mag.,  1912,  [vi], 
24,  125 — 134). — Actinium-^  was  deposited  on  a  platinum  wire,  which 
was  then  clamped  between  terminals  and  heated  to  various  tempera- 
tures in  a  vacuum.  Volatilisation  commenced  at  600°,  and  was  nearly 
complete  at  900°.  The  wire  before  heating  was  then  exposed  to  the 
action  of  various  gases  or  vapours.  Hydrogen  chloride  did  not  affect 
the  volatility  of  the  radioactive  material  when  the  wire  was  sub- 
sequently heated,  but  bromine  increased  the  amount  volatilised,  in 
one  case  from  18%  to  77%  at  675°.  The  same  effect  was  observed 
when  the  active  material  was  deposited  on  quartz  instead  of  platinum. 
Chlorine  and  hydrogen  iodide  also  had  a  similar  effect.  After 
exposure  to  hydrogen  chloride  an  increase  occurs  in  the  amount  of 
actinium-jB  dissolved  from  a  platinum  plate  by  water,  although  hardly 
any  actinium-C  is  so  dissolved. 

To  avoid  effects  due  to  the  nature  of  the  surface,  experiments 
were  carried  out  in  which  the  volatilised  material  was  condensed  on 
surfaces  at  definite  temperatures.  A  long,  vertical  quartz  tube, 
heated  at  the  bottom  above  900°,  was  arranged  to  have  a  gradient  of 
diminishing  temperature  upwards  from  the  bottom,  and  a  strip  of 
mica  was  inserted  into  the  tube.  On  dropping  to  the  bottom  a  wire 
made  strongly  active  with  actinium-^,  volatilisation  occurred,  followed 
by  condensation  at  definite  points  on  the  mica  strip.  In  air,  con- 
densation on  the  mica  occurred  mostly  at  places  heated  above  1000°, 
although  volatilisation  commences  in  a  vacuum  at  600°.  In  hydrogen 
the  maximum  amount  of  actinium-^'  was  deposited  at  a  temperature 
between  615°  and  675°,  whilst  with  thorium- j6  and  -G  the  Zf-member 
was  deposited  almost  pure  on  the  hotter,  the  C-member  on  the  cooler, 
parts  of  the  strip.  The  explanation  is  advanced  that  in  presence  of 
air  the  active  material  forms  compounds  which  are  less  volatile, 
whilst  in  hydrogen  the  active  material  may  be  the  element  itself, 
which  is  in  agreement  with  the  behaviour  of  the  common  metals  and 
their  oxides,  the  latter  being  usually  less  volatile  than  the  former. 

F.  S. 
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The  Volatility  of  Radium-C.  Alexandeb  S.  Kussell  {Phil. 
Mag.,  1912,  [vi],  24,  134 — 137). — Makower  has  shown  that  radium-il, 
-B,  and  -C  cannot  remain  on  a  platinum  surface  heated  in  air  to 
900°,  600",  and  1200°  respectively.  On  the  other  hand,  in  a  sealed 
quartz  tube  containing  radium  emanation  with  an  excess  of  hydrogen, 
radium--4,  -B,  and  -C  were  found  completely  to  volatilise  at  650°. 
The  difference  is  explained  by  Schrader's  results  (preceding  abstract). 
In  an  atmosphere  containing  radium  emanation  and  oxygen  no 
volatilisation  of  radium-(7  occurred  from  a  quartz  surface  at  1200°, 
whereas  the  -A,  -B,  and  -C  members  are  all  non-volatile  below  700°. 
In  hydrogen  it  was  found  that  radium-C  commences  to  volatilise  in 
considerable  amount  at  360°.  There  is  thus  a  difference  of  800°  in 
the  volatilisation  points  of  a  substance  present  only  to  the  extent  of 
7  X  10-^**  gram,  and  this  can  only  be  explained  by  supposing  that  two 
different  compounds  of  radium-C  are  present  in  the  two  atmospheres. 

F.  S. 

Transformation  Constant  of  Radium-Z).  Paolo  Rossi  (Atti 
K.  Accad.  Lincei,  1912,  [v],  21,  i,  462 — 467). — Measurements  of  the 
diminution  in  activity  of  Vesuvian  cotunnite  activated  by  radium-Z) 
indicates  that  the  period  of  half  transformation  of  the  latter  does  not 
differ  widely  from  seventeen  years.  T.  H.  P. 

Determination  of  Radium  in  Minerals  and  Rocks.  Erich 
Ebler  (Zeitsch.  Elektrockem.,  1912,  18,532 — 535). — The  usual  methods 
of  determining  radium  are  not  quite  suitable  for  determining  the 
radium  content  of  rocks  and  ores.  A  modified  method,  which  gives 
good  results,  is  as  follows.  A  weighed  amount  of  the  material  is 
fused  in  order  to  free  it  completely  from  emanation ;  it  is  then 
transferred  to  a  quartz  tube  connected  with  a  mercury  pump,  kept  for 
a  dednite  time  until  emanation  has  again  collected,  again  fused,  the 
emanation  pumped  off,  transferred  to  an  ionisation  chamber,  and  the 
activity  determined  by  measurement  of  the  saturation  current  in  the 
usual  way.  G.  S. 

The  Disintegration  Scheme  of  the  Active  Deposit  of 
Thorium.  Lise  Meitner  {I'hysikaL  Zeitsch.,  1912,  13,  623—626).— 
New  experiments  have  shown  that  thorium- Cj  and  thorium-Cj  (these 
names  refer  to  the  two  a-rny  giving  members  of  the  thorium  active 
deposit,  which  give  a-rays  of  ranges  respectively  4*8  and  8*6  cms.  of 
air)  are  in  different  branches  of  the  disintegration  series,  and  that, 
not  both,  but  one  only  (probably  thorium-Cj)  produce  thorium-Z?.  A 
partial  separation  of  the  two  C-members  has  been  effected.  Thorium-^ 
is  obtained  pure  by  evaporating  the  slightly  acid  solution  of  the  active 
deposit  to  dryness  after  boiling  it  first  with  nickel  foil,  and  the  a-  and 
y-radiations  from  this  preparation  increase  with  time  similarly,  the 
curves  running  parallel.  But  if  before  treatment  with  nickel,  stannous 
chloride  is  added  to  the  solution,  the  a-rays  from  the  evaporated 
solution  increase  much  less  than  the  y-rays,  and  attain  their  maximum 
somewhat  earlier.  The  range  of  the  a-rays  of  thorium-Cj  shows  that 
the  period  must  be  of  the  order  of  10  ~^^  second,  so  that  the  non- 
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parallelism  of  the  a-  and  y-curves  shows  that  the  two  C-members 
carnot  stand  in  direct  genetic  connexion,  and  that  thorium-2>  (the 
■y-ray  member)-  cannot  be  the  product  of  both,  for  then  the  a-  and 
y-curves  must  necessarily  be  practically  parallel.  When  stannous 
chloride  is  added,  at  least  part  of  that  one  of  the  two  C-members  which 
does  not  give  thorium-Z)  must  remain  in  solution  instead  of  being 
precipitated  by  the  nickel. 

Other  experiments  are  indicated  in  which,  from  the  solution 
containing  stannous  chloride,  part  of  the  thorium-B  and  that 
C-member  not  giving  thorium- Z>  are  precipitated.  The  solution, 
after  evaporation,  showed  a  steady  fall  of  a-rays  for  several  hours 
at  a  rate  somewhat  less  than  the  sixty  minute,  but  much  faster  than 
the  10'6  hours,  half-periods,  whilst  the  y-rays  increase  for  several 
hours  to  more  than  double  the  initial  value.  After  five  hours  both 
activities  decay  with  the  10"6  hours  period.  F.  S. 

The  Radioactivity  of  Rubidium  and  Potassium  Compounds. 
Eenst  H.  Buchnbr  {Froc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  15, 
22 — 26). — Of  each  of  the  three  salts  of  rubidium,  the  chloride,  sulphate, 
and  nitrate,  two  samples  were  taken,  the  one  of  which  had  been  kept 
in  the  dark  for  four  or  five  months,  and  the  other  had  been  exposed  to 
broad  daylight.  No  difference  in  their  action  on  photographic  plates, 
due  to  exposure  to  light,  was  observed.  The  action  was  strongest  with 
the  chloride  and  weakest  with  the  sulphate.  Attempts  to  detect  an 
a-radiation  from  potassium  and  rubidium  chlorides  were  unsuccessful. 
No  scintillations  could  be  observed  when  these  substances  were  mixed 
with  zinc  sulphide  and  examined  in  the  dark  under  the  microscope. 
No  diffei"ence  of  temperature  was  observed  between  two  quantities, 
each  about  2  kilograms,  of  sodium  and  potassium  chlorides  respectively 
contained  in  two  vacuum  flasks  and  immersed  in  a  calorimeter  sur- 
rounded with  ice.  The  thermocouple  employed  could  have  detected  a 
difference  of  0-001°.  F.  S. 

Apparatus  for  the  Determination  of  the  Radioactivity  of 
Springs,  Ferdinand  Henrich  and  Fritz  Glaser  {Zeitsch.  angew.  CJiem., 
1912,  25, 1224— 1225).— A  reply  to  Loewenthal  (this  vol.,  ii,  417).  The 
factor  used  for  correction  is  erroneous,  as  the  quantity  of  emanation 
remaining  dissolved  in  the  water  is  already  allowed  for.  A  comparison 
of  the  Loewenthal  fontaktoscope  with  that  of  Engler-Sieveking  shows 
that  the  former  gives  distinctly  low  results.  C.  H.  D. 

Determination  of  the  Fixed  Radioactive  Elements  in  the 
Waters  of  La  Toja  and  Lerez.  Faustino  DIaz  de  Kada  {Anal. 
Fis.  Quim.,  1912,  10,  175— 179).— Ten  litres  of  the  water  of  La  Toja 
contain  0"356  x  10"^  mg.  of  radium  in  solution.  One  gram  of  the 
ferruginous  deposit  from  the  Lerez  water  contains  0'349  x  10""^  mg. 
of  radium.  G.  D.  L. 

The  Presence  of  Uranium  in  Italian  Rocks.  G-ranites  from 
the  Island  of  Montecristo  and  Radioactive  Tufa  from  Piuggi. 
Raffaelle  Nasini  and  F.  Ageno  [Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
689 — 692.  Compare  Millosevich,  this  vol.,  ii,  569  ;  and  Nasini  and 
Levi,  Abstr.,    1910,   ii,    1026). — Only  slight   radioactivity  has   been 
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observed  in  the  granites  from  Montecristo.  Small  quantities  of 
uranium  mica  are  present.  Uranium  is  present  in  the  highly  radio- 
active tufa  of  Fiuggi.  '       C.  H.  D. 

The  After-luminosity  of  Electric  Discharge  in  Hydrogen 
Observed  by  Hertz.  (Hon.)  Robert  J.  Strutt  {Proc.  Roy.  Soc, 
1912,  A,  86,  529 — 533). — The  blue  after-luminosity,  first  observed  by 
Hertz  in  the  passage  of  the  jar  discharge  through  hydrogen,  has  been 
found  to  be  due  to  the  presence  of  traces  of  sulphur  in  the  gas.  The 
glow  is  of  very  short  duration,  and  its  spectrum  is  identical  with  that 
obtained  when  active  nitrogen  is  passed  over  heated  sulphur.  If  the 
discharge  tube  is  provided  with  an  annexe  and  this  is  cooled  in  liquid 
air,  the  hydrogen  sulphide  (or  other  sulphur  compound)  is  condensed, 
and  the  glow  disappears  after  a  very  short  time.  On  removing  the 
liquid  air,  the  glow  is  restored  with  the  original  brilliancy. 

Special  experiments  have  shown  that  the  blue  glow  is  not  dependent 
on  the  presence  of  nitrogen,  and  the  spectrum  is  therefore  attributed  to 
sulphur,  although  it  cannot  be  obtained  in  sulphur  vapour  alone.  It  is 
probable  that  the  luminosity  is  due  to  the  combination  of  sulphur  and 
hydrogen,  and  if  this  is  the  case,  the  sulphur  must  be  in  the  form  of  a 
chemically  active  modification  after  it  leaves  the  charge. 

Similar  after-glow  effects  are  obtained  in  the  discharge  through 
hydrogen  in  presence  of  selenium  and  tellurium,  but  no  result  is 
obtained  with  arsenic.  H.  M.  D. 

Distribution  of  the  Light  in  the  Stratified  Discharge  in 
Vapours  of  the  Alkali  Metals.  Jakob  Kunz  and  Jakob  G.  Kemp 
(Physikal.  Zeitsch.,  1912,  13,  594— 595).— When  a  little  hydrogen  is 
admitted  into  a  discharge  tube  containing  potassium  vapour,  it  is 
possible  to  obtain  stratitied  discharge,  and  on  examination  of  the 
luminous  layers  it  is  found  that  these  are  blue  towards  the  cathode  end 
and  violet  towards  the  anode.  With  a  tube  containing  the  liquid 
alloy  of  sodium  and  potassium,  the  strata  obtained  each  exhibit  a 
succession  of  colours,  yellow,  red,  blue,  and  violet,  from  the  cathode  to 
the  anode  end.  When  the  temperature  is  raised  sufficiently,  the  same 
tubas  show  only  yellow  layers  of  luminosity,  in  which  no  separation 
can  be  detected.  The  distribution  of  the  colours  in  the  strata  is 
discussed  in  reference  to  Planck's  theory  of  radiation,         H.  M.  D. 

Absorption  in  Geissler  Tubes  and  Alhed  Phenomena.  B. 
Hodgson  {Physikal  Zeitsch.,  1912,  13,  595— 609).— The  author  has 
investigated  the  diminution  in  pressure  which  occurs  on  continued 
passage  of  the  current  through  a  discharge  tube.  In  the  case  of 
a  tube  containing  nitrogen  and  6tted  with  aluminium  electrodes,  the 
quantity  of  gas  absorbed  per  coulomb  increases  as  the  pressure 
diminishes.  If  p  represents  the  mean  pressure  during  one  of  the 
periods  of  observation,  d  the  reduction  in  pressure  per  coulomb,  and 
V  the  volume  of  the  discharge  tube,  then  the  data  show  that  p.d.v. 
remains  constant. 

Experiments  with  various  metallic  electrodes  and  tubes  containing 
hydrogen,  oxygen,   nitrogen,  and  helium  show  that,  in  general,  the 
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relationships  involved  are  more  complicated  than  in  the  case  of  nitrogeti 
and  aluminium  electrodes.  The  product  p.d.v.  varies  considerably  with 
the  mean  pressure  during  discharge,  and  abnormally  high  values  are 
frequently  obtained  at  the  commencement  of  a  series  of  measurements. 
The  actual  behaviour  in  the  various  cases  examined  is  shown  by  a  series 
of  curves  in  which  the  gas  pressure  is  plotted  as  a  function  of  the 
quantity  of  electricity  which  has  been  passed  through  the  tubes. 

It  is  supposed  that  gas  is  present  in  the  electrodes  in  two  different 
conditions,  namely,  condensed  in  the  surface  layer  and  occluded 
throughout  the  mass  of  the  electrodes.  These  are  in  equilibrium  with 
one  another,  but  since  the  passage  of  the  discharge  causes  the  evolution 
of  gas  at  the  cathode  and  absorption  at  the  anode,  the  equilibrium  is 
disturbed  and  the  observed  changes  in  pressure  in  the  tube  are 
dependent  on  the  rate  of  emission  and  absorption,  and  also  on  the  time 
factor  involved  in  the  re-adjustment  of  the  equilibrium  between  the 
condensed  and  occluded  gas.  When  the  rate  at  which  the  gas  is 
emitted  by  the  cathode  is  greater  than  that  of  the  absorption  at  the 
anode,  the  initial  period  of  discharge  may  be  accompanied  by  a  marked 
increase  in  pressure.  H.  M.  D. 

Significance  of  Maximum  Specific  Electrical  Conductivity  in 
Chemistry.  John  Gibson  {Trans.  Roy.  Hoc.  Edinburgh,  1912,  58, 
117 — 136). — From  the  consideration  of  a  variety  of  chemical  changes 
occurring  in  homogeneous  systems,  it  has  been  found  that  a  tendency 
towards  increase  of  specific  electrical  conductivity  represents  a  common 
characteristic  of  such  reactions,  the  tendency  being  measured  by  the 
magnitude  of  {K,^^  -  K),  where  K  is  the  actual  and  K„,^  the  maximum 
value  of  the  specific  conductivity  of  the  system.  The  apparent  existence 
of  this  general  tendency  leads  to  the  enunciation  of  the  hypothesis  that 
homogeneous  chemical  systems,  in  which  a  reaction  occurs  either 
spontaneously  or  under  the  influence  of  light,  are  transformed  in  such 
a  way  that  the  specific  electrical  conductivity  is  increased,  unless  this 
tendency  is  counteracted  by  the  operation  of  stronger  chemical 
aflinities. 

By  way  of  illustration,  the  behaviour  of  aqueous  hydrochloric  acid 
solutions  may  be  considered.  If  the  conductivity  of  such  solutions  is 
plotted  as  a  function  of  the  concentration,  a  curve  is  obtained  which 
has  a  maximum  at  about  18%.  Solutions  less  concentrated  than  this 
are  termed  premaximal,  those  more  concentrated,  ultramaximal,  and  it 
is  shown  that  the  chemical  properties  vary  in  a  marked  manner 
according  to  whether  the  one  group  or  the  other  is  involved.  In 
premaximal  solutions,  the  acid  is  very  stable,  but  in  ultramaximal  it  is 
readily  oxidised  and  behaves  as  a  reducing  agent.  In  premaximal 
solutions  it  favours  hydrolysis,  whilst  in  ultramaximal  concentrations 
it  favours  the  abstraction  of  water  and  changes  which  are  accompanied 
by  the  formation  of  water,  such  as  esteritication.  Characteristic  of  all 
these  processess  is  the  tendency  to  increase  in  specific  conductivity. 

Saturated  solutions  of  certain  chlorides  may  be  used  as  indicators  of 
this  tendency,  for  if  small  quantities  are  added  to  hydrochloric  acid 
solutions,  it  is  found  that  precipitation  occurs  only  when  the  concen- 
tration of  the  acid  solution  is  ultramaximal.     A  difiierence  of    +  1%. 
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may   be  thus  recognised,  precipitatiou  not  being  observed  with  17% 
acid,  but  invariably  so  with  19%. 

In  respect  of  the  tendency  towards  increase  in  specific  conductivity, 
the  following  chemical  changes  are  considered  more  closely :  the 
behaviour  of  aqueoua  hydrochloric  acid  towards  dissolved  oxygen  and 
chlorine ;  its  oxidation  by  chromic  acid,  and  its  behaviour  as  an 
esterifying  agent;  the  action  of  hydrochloric  acid  on  acetaldehyde,  aldol 
and  crotonaldehyde,  and  on  solutions  of  cobalt  chloride  ;  the  reaction 
between  hydrogen  sulphide  and  iodine  in  aqueous  solution  ;  the  decom- 
position of  aqueous  nitric  acid  under  the  influence  of  light,  and  the 
action  of  aqueous  sulphuric  acid  on  sucrose  and  on  formic  acid.  The 
changes  occurring  in  these  different  systems  are  all  in  accordance 
with  the  above  generalised  statement,  and  the  author  considers  that  it 
probably  holds  for  all  homogeneous  systems. 

In  the  concluding  section,  its  application  to  the  complex  changes  of 
plant  and  animal  chemistry  is  considered,  and  various  observations 
consistent  with  the  validity  of  the  hypothesis  are  noted. 

H.  M.  D. 

Electrical  and  Mechanical  Displacement  Surfaces  in  Metals. 
JouANNES  Stark  {Physikal.  Zeitsch.,  1912,  13,  585— 589).— The 
author's  theory  of  the  nature  of  electrical  conduction  in  metals  (com- 
pare this  vol.,  ii,  621)  is  further  discussed,  and  attention  directed  to 
the  probable  existence  of  a  connexion  between  the  electrical  conducting 
power  of  a  metal  and  its  tendency  to  flow  under  the  influence  of 
mechanical  stress.  Tins  is  to  be  expected,  since  the  electrical  conduct- 
ivity is  determined  by  the  circumstance  that  the  valence  electrons  are 
situated  on  the  electrical  displacement  surfaces,  whilst  by  serving  as 
the  units  which  bind  together  the  positive  spheres  of  surrounding 
molecules,  the  electrons  determine  the  cohesion. 

Observations  are  cited  which  appear  to  support  the  view  that  the 
two  properties  are  related  in  the  manner  anticipated  by  the  theory. 

H.  M.  D. 

The  Electrical  Properties  of  Copper-Tin  Alloys.  R.  Ledoux 
{Compt.  rend.,  1912,  156,  35 — 37). — The  author  has  made  a  number 
of  electrical  and  thermo-electrical  measurements  on  copper-tin  alloys, 
using  some  twenty  rods,  each  10  cms.  long  and  5  mm.  in  diameter. 
The  results  and  curves,  which  are  set  out,  confirm  those  obtained  by 
the  study  of  other  physical  properties.  Several  of  the  curves  indicate  a 
singular  point  corresponding  with  an  alloy  Cu^Sn.  W.  G. 

Conductivity  of  Solid  Mixtures  of  Salts.  Max  Le  Blanc 
(Zeitsch.  Elekirochem.,  1912,  18,  549 — 552). — The  conductivity  of  the 
fluorides  of  lead,  potassium  and  barium,  and  of  lead  fluoride  contain- 
ing 2%  and  5%  of  potassium  fluoride  and  3%  of  barium  fluoride 
respectively  has  been  measured  at  18°.  The  salts  and  mixtures  were 
pressed  into  pastilles,  and  great  care  was  taken  in  removing  moisture. 
The  results  were  only  moderately  satisfactory,  as  the  treatment  of  the 
salt  before  measurement  has  considerable  influence.  The  conductivity 
of  lead  fluoride  is  doubled  by  the  addition  of  5%  of  barium  fluoride, 
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and  becomes  about  five  times  as  great  by  the  addition  of  5%  of 
potassium  fluoride.  These  increases  are  much  smaller  than  those 
found  by  Fritsch  (compare  Abstr.,  1897,  ii,  301)  under  similar  condi- 
tions. They  may  be  due  to  the  effect  of  the  additions  in  bringing 
lead  fluoride  nearer  to  its  melting  point,  and  thus  causing  a  diminution 
of  viscosity.  G.  S. 

Physico-chemical  Investigation  of  Soft  Soap.  Franz  Gold- 
scHMiDTand  L.  Weissmann  {Zeitsch.  Elektrochem.,  1912,  18,  380 — 396. 
Compare  Farrow,  Trans.,  1912,  101,  347 ;  McBain  and  Taylor,  Abstr., 
1911,  i,  349). — The  dependence  of  the  viscosity  and  electrical  conduct- 
ivity of  soap  solutions  on  concentration  and  temperature  was 
investigated.  In  most  of  the  experiments,  a  soap  made  from  potassium 
hydroxide  and  a  mixture  of  fatty  acids  from  palm  oil  was  used. 

The  viscosity  of  a  soap  solution  increases  with  concentration  more 
rapidly  than  does  an  electrolyte  solution  ;  the  temperature-coefficient 
of  the  viscosity  does  not  differ  much  from  that  of  normal  electrolytes. 
The  addition  of  potassium  Ijydroxide  or  chloride  in  small  concentra- 
tion lowers,  in  large  concentration  enormously  increases,  the  viscosity ; 
above  a  certain  concentration  these  substances  enormously  increase 
the  temperature-coefficient  of  viscosity. 

The  results  obtained,  for  the  variation  of  the  conductivity  of  soap 
solutions  with  dilution  exactly  correspond  with  those  obtained  by 
McBain  and  Taylor  {loc.  cit.).  In  the  presence  of  electirolytes  the 
conductivity  is  smaller  than  the  sum  of  the  conductivities  of  the 
constituents,  and  with  high  concentrations  of  alkali  the  conductivity 
is  less  than  for  alkali  solutions  of  the  same  concentration  in  the 
absence  of  soap. 

In  explanation  of  the  effect  of  electrolytes,  it  is  suggested  that  they 
continuously  alter  the  state  of  the  soap  in  solution  as  the  electrolyte 
concentration  is  progressively  increased.  In  dilute  solution  they 
diminish  the  hydrolysis  and  degree  of  dissociation  of  the  potassium 
salts  of  the  fatty  acids,  and  in  higher  electrolyte  concentration  the 
soap  is  largely  present  as  a  hydrophil  colloid  (similar  to  gelatin). 

G.  S. 

Electric  Potential  of  Cyanogen  Iodide.  Laura  KovAch 
[Zeitsch.  physikal.  Ghem.,  1912,  80,  107 — 116). — An  attempt  was  first 
made  to  determine  the  potential  of  cyanogen  iodide  by  measuring  the 
E.M.F.  of  a  cell,  one  electrode  of  which  was  in  contact  with  an 
equilibrium  solution  of  cyanogen  iodide,  potassium  iodide  and  cyanide, 
and  free  iodine.  No  satisfactory  results  were  obtained,  however,  owing 
to  hydrolysis  of  cyanogen  iodide.  The  object  of  the  investigation  was 
then  attained  indirectly  by  equilibrium  and  potential  measurements 
of   the   system   HI  +  ION  :^  HON  -t-  Ij.      The    equilibrium   constant 


jfcg  =  [HON 


[I2]/[ICN][H"][I']    at    25°    is    1*37,    and    the    constant 


A=[l2][0N']/[ICN][I'J  is  1-37'A;2,  where  ^2  is  ^^^  dissociation  constant 
of  hydrogen  cyanide.  From  these  data  and  the  potential  measure- 
ments, the  potential,  cq,  of  the  cyanogen  iodide  electrode  at  25°, 
as  defined  by  the  equation  ^  =  c^ -f- i?r/2i^.  log  [ICN]/[r][CN'],  is 
eo  =  0-6087 -i?^/2i^.  log  ^2-  The  potential  of  the  iodine  electrode  at 
the  same  temperature  is  0"6048  volt.  G.  S. 
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Normal  and  Liquid  Potentials  of  Non-aqueoua  Solutions. 
N.  IsaARisoiiEFF  {Zeitach.  Elektrochem.,  1912,  18,  568 — 573). — Aa 
reference  electrode,  a  calomel  electrode,  in  which  methyl  alcohol  was 
used  in  place  of  water,  was  employed.  Its  potential  was  determined 
by  combining  it  with  an  ordinary  calomel  electrode;  the  P.D.  at  the 
junction  of  the  aqueous  and  alcoholic  solutions  was  calculated  by 
means  of  Henderson's  equation  (compare  Abstr.,  1907,  ii,  426).  The 
normal  potentials  of  a  number  of  metals  in  methyl  alcohol  have  been 
determined  by  combination  with  the  new  calomel  electrode  in  the 
usual  way.  The  results  are  as  follows :  Cu  — >■  Cu"  =0320  ;  Cd  — >- 
Cd"=-0-40;  Zn  ->  Zn"= -0-6013 ;  Ag  -^  Ag'- 0-807;  Ni 
— >-  Ni"=  -0-247  to  +0'20.  Cadmium,  zinc,  and  especially  nickel 
became  passive  in  methyl  alcohol,  and  this  accounts  for  the  rapid 
change  in  potential  of  the  latter  metal.  G.  S. 

The  Isoelectric  Point  of  Gelatin.  Leonor  Michaelis  and  W. 
Grineff  (Biocheni.  Zeitsch.,  1912,  41,  373—374). — The  isoelectric 
point,  determined  by  the  electrical  cataphoresis  method,  lies  between 
[H*]  =  l-6x  10-5  and  3-5x10-5;  the  mean  of  which  is  [H']  =  2-5x  10-^ 
which  agrees  well  with  that  of  the  imbibition  minimum  as  determined 
by  Chiari.  S.  B.  S. 

Electro-osmosis.  J.  O.  Wakelin  Barratt  and  Albert  B. 
Harris  (Biochem.  J.,  1912,  6,  315—332.  Compare  this  vol.,  ii,  420). 
— The  media  in  which  electro-osmosis  was  studied  were  of  three 
kinds  :  (1)  porous  plugs  of  filter  paper,  cotton  wool,  naphthalene,  or 
sulphur  enclosed  in  glass  tubes ;  (2)  colloids  in  the  form  of  hydrogel 
or  colloidal  solid ;  (3)  living  tissues.  The  results  obtained  with 
colloids  have  already  been  published  {loc,  cit.).  The  degree  of  osmosis 
is  considerably  greater  in  aqueous  than  in  alcoholic  solution  under 
the  same  conditions. 

For  observations  on  living  tissues,  the  human  forearm  was  used, 
the  tissues  being  emptied  of  blood  as  far  as  possible  by  the  use  of 
bandages.  The  extent  of  osmosis  was  estimated  from  the  movement 
of  the  meniscus  in  a  narrow  tube  attached  to  the  upper  part  of  a  glass 
bowl,  the  mouth  of  which  was  applied  to  the  skin.  The  direction  of 
osmosis  was  from  anode  to  cathode ;  the  amount  transported  was 
about  11-9  c.mm.  per  hour  per  sq.  cm.  of  surface  of  skin  for  a 
potential  gradient  of  1  volt  per  cm.  The  results  will  be  described  in 
a  later  communication.  In  similar  experiments  with  non-living 
materials,  the  transport  of  dissolved  dextrose  through  a  bulb  packed 
with  filter  paper  and  of  iodine  through  a  thin  diaphi-agm  of  gehitine 
was  demonstrated.  G.  S. 

Dielectric  Constants  of  Liquid  Mixtures  of  Non-associated 
Organic  Solvents.  Dimitiu  K.  Dobroserdoff  (/.  Buss.  Phya. 
C/iem.  Soc.,  1912,  44,  679—760.  Compare  Abstr.,  1910,  ii,  94; 
1911,  ii,  458). — The  author  has  investigated  the  dielectric  constants, 
specific  gravities,  and  refractive  indices  of  a  number  of  binary 
mixtures,  in  various  proportions,  of  non-associated  organic  solvents. 
BiAccording  to  the  form  of  the  curve  expressing  the  dielectric  constant 
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in  relation  to  the  compositions  of  the  mixtures,  the  latter  are  divided 
into  three  groups :  (A)  Benzene  and  ether ;  carbon  tetrachloride  and 
carbon  disulphide ;  carbon  disulphide  and  ether  ;  toluene  and  carbon 
disulphide  ;  carbon  tetrachloride  and  m-xylene  ;  ether  and  ethylene 
bromide ;  ethylene  bromide  and  chloroform ;  heptane  and  toluene ; 
ethyl  amyl  ether  and  chlorobenzene.  (B)  Ether  and  chloroform ; 
carbon  tetrachloride  and  ether  ;  ether  and  a-bromoDaphthalene  ;  ethyl 
amyl  ether  and  chloroform  ;  carbon  tetrachloride  and  ethyl  amyl 
ether.  (C)  Carbon  disulphide  and  bromobenzene ;  benzene  and 
chloroform  ;  carbon  disulphide  and  chloroform ;  carbon  tetrachloride 
and  chloroform ;  pentane  and  ether  ;  pentane  and  chloroform ;  carbon 
disulphide  and  ethylene  bromide ;  benzene  and  ethylene  bromide ; 
carbon  tetrachloride  and  ethylene  bromide ;  heptane  and  ethylene 
bromide ;  heptane  and  carbon  disulphide ;  heptane  and  a-bromo- 
naphthalene ;  heptane  and  chlorobenzene;  benzene  and  bromobenzene; 
amylene  and  chloroform  ;  amylene  and  ethylene  bromide  ;  m-xylene 
and  chlorobenzene ;  heptane  and  chloroform.  In  group  (A),  the 
dielectric  constant  curve  is  a  straight  line,  whilst  in  (J5)  it  is  concave, 
and  in  (C)  convex  towards  the  axis  of  concentrations. 

None  of  the  formulae  as  yet  proposed  for  the  dielectric  properties 
of  solutions  agrees  with  all  the  results  obtained,  and  none  of  the 
views  advanced  of  the  cause  of  the  abnormal  behaviour  of  certain 
solutions  are  satisfactory.  For  the  nine  mixtures  of  group  (A), 
Silberstein's  formula,  K={Vt^K'^+V2R^2)I{V^  +  V^),  when  corrected  for 
the  change  of  volume  occurring  on  mixing  the  solvents,  is  satisfied, 
so  that  the  dielectric  constants  are  additive  with  respect  to  the 
volumes  of  the  components.  In  certain  cases  the  results  are  in  agree- 
ment with  Bouty's  empirical  formula,  K^im-^^K^  +  m^K^jim^+m^, 
where  m^  and  m^  represent  the  weights  of  the  two  constituents ;  but 
this  is  only  occasional. 

The  abnormal  results  are  explainable  on  the  assumption  of  chemical 
combination  between  the  two  solvents  of  a  mixture.  In  some  cases 
evidence  of  such  combination  is  afforded  by  heat  effects  on  mixing  the 
solvents.  T.  H.  P. 

Vapour  Pressure  Lines  of  Binary  Systems  with  Widely 
Divergent  Values  of  the  Vapour  Pressures  of  the  Com- 
ponents. Philtpp  Kohnstamm  and  J.  R.  Katz  [Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1912,  15,  96 — 113). — The  general  character  of 
the  vapour  pressure  lines  of  binary  systems  is  discussed  for  the  case  in 
which  the  two  components  have  widely  divergent  vapour  pressures. 
The  data  for  substances  of  limited  imbibition  capacity,  such  as  inulia 
and  casein,  are  shown  to  be  in  accord  with  theoretical  requirements. 
For  systems  of  this  kind,  it  is  found  that  van't  Hoff's  vapour  pressure 
formula  does  not  hold  even  in  the  case  of  very  dilute  solutions.  The 
volume  contraction  and  the  heat  of  mixing  are  also  examined  from  the 
point  of  view  of  van  der  Waals'  theory.  H.  M.  D. 

Solvents  with  Small  Dielectric  Constants.  Al.  N".  Sachanofp 
(Zeitsch.  physikal.  Chem.,  1912,  80,  13 — 19). — From  a  consideration  of 
the  available  experimentaldata  it  is  shown  that  the  solvents  in  which 
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a  diminution  of  molar  conductivity  with  increasing  dilution  is  observetl 
have  all  small  dielectric  constants  and  slight  dissociating  power. 
Important  deviations  from  the  Nemst-Thomson  rule  are  also  observed 
only  for  solvents  with  small  dielectric  constants.  G.  S. 

Finely  Divided  Metals.  Volkmar  KonLscnOmER  and  Alfrkt> 
Noll  {Zeitnch.  mektrochem.,  1912,  18,  419— 428).— Silver  cathodes 
were  electrically  dispersed  in  hydrogen,  nitrogen,  and  argon  at  low 
pressures,  and  the  resulting  metallic  layers  were  examined  microscopi- 
cally and  their  electrical  resistance  determined.  It  was  found  that  the 
metal  was  most  finely  divided  in  argon,  and  that  the  particles  were 
largest  in  hydrogen.  After  a  time  the  particles  undergo  a  kind  of 
condensation  to  form  larger  particles,  and  if  the  metallic  layer  is  very 
thin,  the  final  result  of  this  change  is  a  rupture  of  the  layer. 

The  electrical  measurements  show  that  from  hydrogen  through 
nitrogen  to  argon  increasing  amounts  of  the  metal  are  necessary  in 
order  to  obtain  the  same  resistance,  and,  further,  the  deposits  soon 
undergo  a  spontaneous  change  leading  to  a  greatly  diminished 
resistance.  This  diminution  of  the  resistance  can  be  greatly  retarded 
by  a  high  pressure  of  gas. 

Even  at  100°  the  finely  divided  silver  undergoes  oxidation  in  the 
air,  and  the  action  is  the  more  vigorous  the  more  finely  divided  the 
silver.  G.  S. 

Electrodes  of  the  Third  Kind  (Correction).  James  F.  Spencer 
{2^eitsch.  phyniknl.  Ch«m.,  1912,  80,  125—127.  Compare  Abstr.,  1911, 
ii,  .364). — Owing  to  a  mistake  in  the  signs  of  the  potentials,  the 
formulae  and  results  given  in  the  previous  paper  require  correction. 
The  formula  for  the  P.Z)  at  a  thallium  electrode  now  becomes 
c=^/'+7?7ynF.Iog(c  + 0-00487)  instead  of  that  previously  given. 
The  mean  of  a  series  of  determinations  gives  for  EP  the  value 
0"4194  volt  (referred  to  the  hydrogen  electrode  as  zero),  so  that 
the  concentration  of  thallium  ions  is  given  by  the  expression 
^  =  0-4194  +  005951og(c  +  0-00487)  from  measurements  of  electrodes 
of  the  following  type  :    Hg-HgI,TlI-Tl  I  iV/10-calomel  electrode. 

G.  S. 

Blectro-afflnity  and  Complex  Formation  as  Factors  of 
Electrolytic  Dissociation.  Al.  N.  Sacranoff  {Zeitsch.  physikai. 
Chem.,  1912,  80,  20 — 28.  Compare  previous  abstract). — Electrolytic 
dissociation  does  not  depend  solely  on  the  magnitude  of  the  dielectric 
constant  of  the  solvent,  but  also  on  the  formation  of  solvates  and 
complex  ions.  The  formation  of  such  ions  favours  electrolytic 
dissociation,  because  the  electro-affinity  of  these  ions  is  greater  than 
that  of  the  primary  ions.  In  solvents  with  small  dielectric  constants, 
only  complexes  which  yield  ions  of  greatly  enhanced  electro-affinity 
can  undergo  electrolytic  dissociation.  The  decomposition  of  such 
complexes  on  dilution  explains  the  diminution  of  the  molar  conduc- 
tivity in  such  solvents  on  dilution  (compare  Steele,  Mcintosh,  and 
Archibald,  Abstr.,  1905,  ii,  222).  On  account  of  the  formation  of 
complex  ions  with  increased  electro-affinity,  the  Nernst-Thomson  rule 
is  not  applicable  to  solvents  with  small  dielectric  constants.        G.  S. 
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Electrolysis  of  Fused  Iodine  Chloride  and  Bromide. 
LuDWiK  Bkuner  and  E.  Bekier  {Zeitsch.  Elektrochem.,  1912,  18, 
368 — 373). — The  specific  conductivity  of  fused  iodine  bromide  at  40°, 
measured  with  platinum  electrodes,  is  0'000302.  Both  iodine  bromide 
and  iodine  chloride  undergo  continuous  electrolysis  in  the  fused  state 
between  silver  electrodes,  chlorine  and  bromine  respectively  being 
liberated  at  the  anode  (1  equivalent  per  faraday),  whilst  iodine  is 
probably  the  primary  product  of  electrolysis  at  the  cathode.  During 
the  electrolysis  of  iodine  chloride  the  silver  electrodes  were 
energetically  attacked.  G.  S. 

Electrolytic  Dissociation  of  Potassium  Bromide.  Karl 
Drucker  {Zeitsch.  Blektrochem.,  1912,  18,  562 — 567). — On  the  basis 
of  electrical  conductivity  measurements,  it  is  shown  that  tribenzyl- 
methylammonium  chloride  and  bromide,  although  strong  electrolytes, 
follow  Ostwald's  dilution  law  up  to  a  concentration  of  0'02  mol.  per 
litre.  It  was  intended  to  determine  the  degree  of  dissociation  of 
potassium  bromide  from  its  effect  on  the  distribution  of  tribenzyl- 
methylammonium  bromide  between  water  and  chloroform  or  bromoform, 
but  the  fact  that  the  latter  salt  is  partly  polymerised  in  these 
solvents  rendered  the  method  inapplicable.  The  object  was  partly 
attained  by  finding  the  effect  of  the  substituted  ammonium  bromide, 
potassium  bromide,  and  a  mixture  of  the  two  bromides  on  the  E.M.F. 
of  a  concentration  cell  with  silver  bromide  as  electrode,  and  the 
conclusion  is  drawn  that  up  to  0*02  molar  concentration  conductivity 
measurements  give  accurate  results  for  the  degree  of  dissociation 
of  potassium  bromide.  The  results  were  complicated  by  the  fact  that 
the  complex  bromide  is  adsorbed  by  silver  bromide,  as  is  also  potassium 
bromide  to  a  smaller  extent.  Gr.  S. 

Apparatus  for  the  Measurement  of  Transport  Numbers. 
OscARRE  Scarpa  {Nuovo  Cim.,  1912,  [vi],  3,  308  — 312).— The 
conditions  which  should  be  fulfilled  by  a  satisfactory  transport 
apparatus  are  given,  and  two  forms  of  apparatus  which  satisfy  the 
conditions  are  described.  The  first  form,  which  is  used  when  the 
anode  and  cathode  liquids  and  that  from  the  central  compartment  have 
to  be  obtained  separately,  consists  of  a  fairly  wide  tube  of  equal  bore 
(diameter  10 — 20  mm.),  bent  several  times  upon  itself,  and  the  ends 
sealed  to  two  wider  tubes  which  form  the  anode  and  cathode  compart- 
ments respectively.  The  final  apparatus  has  the  form  of  two  inverted 
U-tubes,  the  inner  limbs  of  which  are  in  communication  at  the  base, 
and  the  outer  limbs  bent  upwards  at  the  base  and  sealed  to  the  wider 
vertical  tubes.  Two  narrow  vertical  glass  tubes,  B^  and  E^,  are  sealed 
to  the  tops  of  the  U-tubes ;  they  coalesce  at  some  distance  above  to  a 
single  tube,  which  can  be  closed  by  a  tap.  At  the  base  of  the  central 
tube,  where  the  inner  limbs  of  the  U-tubes  join,  is  sealed  a  narrow 
glass  tube,  S,  which  is  bent  vertically.  The  apparatus  is  filled  in  such 
a  way  that  the  liquid  partly  fills  the  bases  of  the  tubes  B^  and  i?2,  and 
the  tap  is  closed.  After  the  electrolysis,  the  tap  is  opened  and  the 
solution  in  the  tubes  descends  and  separates  the  contents  of  the 
apparatus  into  three  parts,  the  anode,  cathode,  and  central  solutions, 
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which  can  be  removed  separately,  the  central  liquid  being  obtained 
through  S  by  blowing  through  the  single  tube  connecting  if^  and  li^  at 
the  top. 

The  second  apparatus  consists  of  an  inverted  U-tube  with  the  outer 
limbs  bent  round  vertically,  and  rising  above  the  top  of  the  U-tube. 
To  the  upper  part  of  the  latter  is  sealed  a  narrow  vertical  tube  provided 
with  a  tap.  G.  S. 

Influence  of  Pressure  on  the  Position  of  Liquid  Metals  in 
the  Thermo-electric  Series.  Ernst  Siegel  {A7m.  Phi/aik,  1912,  [iv], 
38,  588 — 636). — The  influence  of  pressure  on  the  thermo-electric 
behaviour  of  liquid  bismuth,  tin,  and  mercury  has  been  examined.  In 
the  case  of  mercury,  measurements  at  temperatures  from  20°  to  350° 
show  that  the  pressure  effect  is  not  independent  of  the  temperature, 
but  increases  at  first  with  rise  of  temperature  and  then  diminishes. 
For  liquid  bismuth  and  tin,  the  pressure  effects  are  less  than  2%  of  the 
value  obtained  for  mercury  over  the  interval  0 — 100°.  The  thermo- 
electrical  behaviour  of  liquid  bismuth  in  its  dependence  on  pressure  is 
therefore  very  different  from  that  of  the  solid  metal,  and  it  is  suggested 
that  the  effects  in  the  two  cases  are  not  of  the  same  kind. 

To  facilitate  the  carrying  out  of  the  experiments  at  the  high 
temperatures  necessary  in  the  case  of  bismuth  and  tin,  the  author  has 
devised  an  electrically  heated  bath  of  Wood's  metal,  by  means  of  which 
it  was  possible  to  maintain  the  temperature  of  the  thermo-electric 
junctions  constant  within  0'001°.  H.  M.D. 

Magnetic  Properties  of  a  Graded  Series  of  Nickel- 
Manganese  Alloys.  James  G.  Gray  {Phil.  Mag.,  1912,  [vi],  24, 
1 — 14). — The  magnetic  properties  of  nickel  and  of  a  series  of  nickel 
manganese  alloys,  containing  5,  10  ...  to  30%  of  manganese,  have  been 
investigated  at  the  ordinary  temperature  and  at  -190°  in  the 
conditions  brought  about  by  (1)  the  process  of  casting,  (2)  annealing  at 
900°,  (3)  quenching  at  900°. 

In  the  case  of  pure  nickel,  the  effect  of  cooling  is  to  diminish  the 
susceptibility  for  low  fields  and  to  increase  it  for  high  fields.  The 
strength  of  the  field  at  which  the  magnetisation  curves 
corresponding  with  15°  and  —190°  cross  is  greater  than  200  C.G.S. 
units.  The  effect  of  adding  manganese  to  nickel  is  to  diminish  the 
susceptibility  of  the  latter.  The  resulting  alloy  behaves  normally, 
however,  in  that  the  magnetisation  curve  for  -  190°  lies  initially 
below  and  later  above  the  curve  for  15°.  This  behaviour  is 
characteristic  of  the  material  in  all  three  conditions. 

For  the  alloys  containing  5,  10,  and  15%  of  manganese,  the 
magnetisation  curves  cross  at  points  corresponding  with  field  intensities 
of  45,  24,  and  14  C.G.S.  units  respectively  in  the  case  of  the  annealed 
material,  whereas  the  corresponding  values  for  the  quenched  alloys  are 
20,  10  and  7. 

The  alloy  containing  20%  manganese  has  somewhat  remarkable 
magnetic  properties.  In  all  three  conditions  the  magnetisation  curves 
for  15°  and  -190°  cross  one  another  at  points  corresponding  with 
very  small  magnetising  forces,  and  the  improvement  in  the  magnetic 
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susceptibility,  which  is  brought  about  by  cooling  to  -  190°,  is  very 
large.  When  an  alloy  of  this  composition  is  quenched  at  900°  it  is 
non-magnetic  at  the  ordinary  temperature,  but  acquires  a  marked 
susceptibility  when  cooled  to  -  190°. 

Alloys  containing  25  and  30%  manganese  are  only  feebly  magnetic 
in  all  three  conditions.  The  magnetisation  curves  cross  for  very 
small  field  intensities. 

The  magnetic  properties  of  the  nickel-manganese  alloys  are  not 
altered  by  previous  cooling  to  -190°  and  in  this  respect  they  differ 
essentially  from  the  manganese-  and  nickel-steels.  H.  M.  D. 

Use  of  the  Magnetic  Field  in  Determining  Constitu- 
tion. XVI.  Paul  Pascal  {Bull  Soc.  chim.,  1912,  [iv],  11,  636—640. 
Compare  this  vol.,  ii,  326,  426). — An  examination  of  the  magnetic 
susceptibilities  of  a  number  of  acetylenic  compounds  shows  that  the 
presence  of  the  treble  linking  decreases  the  diamagnetism,  the 
necessary  correction  in  calculating  the  molecular  susceptibilities  of 
such  compounds  being  -1-8x10"''^.  This  correction  is  much  less  than 
that  for  the  double  linking,  namely,  -}- 57x10"'^.  In  the  following 
cases  the  further  corrections  necessary  are :  conjugation  of  the  treble 
linking  with  (1)  a  benzene  nucleus,  -16x10"^;  (2)  ether  oxygen, 
-  12*5  X  10~^  ;  (3)  carbonyl  oxygen,  -f  11  x  10"'^ ;  (4)  acid  hydrogen,  as 
in  phenyl  acetylene,  -  12  x  10"'^'.  It  is  noteworthy  that  conjugation 
with  the  benzene  nucleus  has  an  opposite  effect  to  conjugation  with 
carbonyl  oxygen,  in  contradistinction  to  the  effect  these  conjugations 
have  on  the  refractometric  constants. 

If  the  carbon  chain  is  branched  or  arylated,  the  presence  of  the 
treble  linking  prevents  the  radicles  on  either  side  of  it  affecting  each 
other  as  far  as  their  magnetic  properties  ar6  concerned.  T.  S.  P. 

Gravity  and  the  Molecular  and  Atomic  Energy  of  Gases. 
E.  Low  {Zeitsch.  physikal.  Chem.,  1912,  80,  192— 205).— Simple 
mathematical  deductions  are  given  of  the  effect  of  gravitational  attrac- 
tion on  the  molecular  and  atomic  energy  of  diatomic  gases,  and  of  the 
work  done  by  the  particles  against  this  attraction.  The  condition  of 
affairs  in  a  gas  column  of  uniform  temperature  and  of  a  gas  column 
in  connective  equilibrium  is  also  considered.  O^ing  to  the  effects  in 
question,  a  column  of  oxygen,  which  has  the  absolute  temperature 
273°  at  the  base,  is  at  a  temperature  of  261*51°  at  a  level  of  1064*7 
metres.  In  a  gas  column  of  maximum  density,  for  which  the  work  of 
expansion  is  zero,  the  conditions  are  particularly  simple.  The  modi- 
fications required  to  render  the  equations  applicable  to  monatoraic 
gases  are  considered.  G.  H. 

Kinetic  Properties  of  a  Molecule  in  a  Substance.  Richard 
D.  Kleeman  {Phil.  Mag.,  1912,  [vi],  24,  101— 118).— Since  the 
temperature  registered  by  a  thermometer  immersed  in  a  perfect  gas 
is  unaltered  when  the  gas  expands  without  doing  external  work,  it 
appears  that  the  temperature  indicated  is  independent  of  the  number 
of  molecules  impinging  per  second  on  unit  area  of  the  surface  of  the 
bulb.     Since,  also,  the  registered  temperature  is  independent  of  the 
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material  of  the  bulb,  it  follows  that  this  temperature  is  solely  regulated 
by  the  velocity  of  the  molecules  when  free  from  the  action  of  external 
forces. 

The  effect  of  molecular  attraction  is  to  make  the  molecules  approach 
one  another  on  collision  with  a  greater  velocity  than  they  would  have 
if  there  were  no  molecular  attraction.  The  average  velocity  of  a 
molecule  may  thus  be  much  larger  than  the  minimum  velocity  wliich 
corresponds  with  its  temperature. 

In  respect  of  the  pressure  exerted  by  the  molecules,  it  is  pointed  out 
that  the  attraction  which  the  walls  of  the  containing  vessel  exert  on  a 
molecule  will  not  affect  the  magnitude  of  the  change  of  momentum 
during  collision,  and,  therefore,  the  pressure  exerted  by  a  molecule 
will  depend  only  on  its  minimum,  that  is,  the  velocity  it  possesses  when 
free  from  the  action  of  external  forces.  On  the  basis  of  these  con- 
siderations, formulae  are  obtained  which  give  the  number  of  molecules 
passing  through  one  square  cm,  per  sec.  General  formulae  are  also 
deduced  for  the  coefficient  of  viscosity,  the  thermal  conductivity,  the 
coefficient  of  diffusion,  and  the  velocity  of  sound.  H.  M.  D. 

A  Convenient  Stirring  Thermometer.  A.  Scholz  (Cheni.  Z«it., 
1912,  36,  541). — A  glass  stirring  rod  is  attached  to  a  thermometer  by 
two  rubber  bands,  the  end  of  the  rod  projecting  slightly  beyond  the 
bulb,  or  even  being  bent  round  so  as  to  protecti  the  bulb. 

C.  H.  D. 

Cryoscopy  and  Heats  of  Solution,  Fusion,  and  Vaporisation 
of  cvc^oHexanol.  Robrrt  de  Forcrand  {Compt.  rend.,  1912,  154, 
1767 — 1770). — Pure  cycZohexanol  melts  at  22"45°  (compare  this  vol., 
i,  548),  but  the  presence  of  the  merest  trace  of  water  is  sufficient  to 
lower  the  melting  point.  On  exposure  to  the  air,  even  at  10°,  the 
crystals  rapidly  liquefy,  owing  to  absorption  of  moisture. 

From  cryoscopic  measurements  in  which  benzene,  water,  and 
ethylene  dibromide  were  used  respectively  as  solutes,  the  molecular 
depression  of  the  freezing  point  (of  cyc/ohexanol)  is  found  to  be 
382'8°.  This  value  is  very  high,  and  explains  the  effect  of  traces  of 
water  on  the  melting  point ;  0'1%  of  water  would  cause  a  depression  of 
2"13°.  The  heat  of  fusion  is  then  calculated  (by  van't  Hoff's 
formula)  to  be  0448  Gal.  per  mol.  This  value  could  not  be  checked  by 
direct  experiment ;  it  was  determined  indirectly,  however,  by 
measuring  the  heat  of  solution  of  the  solid  at  20*33°  and  of  the  liquid 
at  20*33°  and  found  to  be  0*412  Gal.  per  mol.,  a  sufficiently  good 
agreement. 

The  boiling  point  at  pressures  varying  from  555*5 — 821 '5  mm.  was 
also  determined,  and  from  the  results  the  molecular  heat  of  vaporisa- 
tion was  found  to  be  11-657  Gal.  Trouton's  coefficient  is  then  26*87, 
which  indicates  very  marked  association,  as  is  the  case  with  other 
alcoliols.  T.  S.  P. 

New  Formulae  for  Representing  the  Vapour  Pressure  of 
Water  Vapour.  P.  H.  Hofbauer  {Zeitsch.  physikal.  Chem.,  1^12, 
80,  117 — 124). — A  theoretical  paper  in  which  a  number  of  formula 
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for  representing  the  variation  of  the  vapour  pressure  of  water  with  the 
temporature  are  suggested,  and  are  shown  to  afford  a  satisfactory 
representation  of  the  experimental  results.  Up  to  100°  the  following 
formula  holds:  log,log.760/jo  =  4-08000  +  log.(373-^)  -  (1  +  1/6-9) 
(log.373 +  log,^) ;  for  the  vapour  pressure  of  ice  it  has  the  form 
log,log,4-579/jt)=  1-10270 +  log.(273- 6) -(l  +  l/20'7)log.^,  and  for 
temperatures  between  100°  and  200°  the  following  formula  is  valid  : 
Iog,log.;j/760  =  1 -13558 +  log.(e- 373) -(l  +  l/6-9)log.6,  where  p  repre- 
sents in  each  case  the  saturation  pressure  at  the  absolue  temperature 
9.     Modifications  of  these  formula  are  also  suggested,  G.  S. 

Chemical  Aflanity,  VII,  Formation  of  Double  Salts  and 
Double  Decomposition,  J,  N.  Bronsted  (Zeitsch.  physikal.  Ghem., 
1912,  80,  206 — 234). — The  principles  established  in  a  previous  paper 
(compare  Abstr.,  1911,  ii,  381,  856)  are  now  applied  to  determine  the 
affinity  and  heat  of  formation  of  the  double  salts,  CuCl,2KCl, 

2PbCl2,KCl, 
and  PbClgiKCl.^HgO.     On  the  basis  of  these  results  the  affinity  and 
the    heat   change   of   the   reactions  between   the   chlorides,  nitrates, 
sulphates,  and  chlorates  of  sodium  and  potassium  have  been  obtained. 

The  complete  equilibrium  diagram  in  the  system  KCl-CuCl-H2^ 
have  been  established  by  solubility  measurements  at  22°,  Only  one 
double  compound,  CuCl,2KCl,  exists  under  these  conditions ;  it  forms 
fairly  large,  colourless  crystals,  fairly  stable  in  the  air.  The  affinity 
of  the  reaction  CuCl  +  2KCl  — y  CuCl,2KCl  (all  the  substances  taken 
in  crystalline  form)  is  1380 -l-4<  cal.,  and  the  heat  development 
between  0°  and  60°  is  1760  cal. 

The  equilibrium  in  the  system  PbCl2~KCl-H20  has  been  determined 
at  20°.  Only  two  compounds,  2PbCl2,KCl  and  PbCl2,KCl,|H20, 
already  described  by  previous  observers,  exist  under  these  conditions. 
The  affinity  and  heat  of  formation  of  these  salts  have  been  obtained  by 
E.M.F.  measurements  in  the  usual  way. 

In  the  determination  of  the  affinity  and  heat  changes  in  the 
reactions  between  alkali  salts,  only  the  double  lead  salts  were  found 
suitable.  As  an  illustration  of  the  method,  the  E.M.F.  of  the  changes 
2Pb  +  4HgCl  +  KN03  +  NaCl  — >  2PbCl2,K01  +  NaNOg  +  4Hg  and 
2Pb  +  4HgCl  +  KClOg  +  NaCl  -^  2PbOl2,KCl  +  NaClOg  +  Hg  were 
measured,  the  difference  KNO3  +  NaClOg  — >-  KCIO3  +  NaNOg  being 
the  reaction  under  investigation.  The  free  energy  is  positive  for  the 
following  reactions  from  left  to  right :  KCl  +  NaNOg  — y  KNO3  +  NaCl ; 
KCi  +  INaaSO^  — >  |K2S04  +  NaCl;  KCl  +  NaClOg  — >  ■KCIO3  + 
NaCl;  KN0g  +  ^Na2S04  — >  iK2S04  +  NaNOg ;  KNO3  +  Na0103  — > 
KCIO3  +  NaN03 ;  ^'K^^O^  +  NaClOg  — >  iNa2Sb4  +  KCIO3. 

The  affinity,  temperature-coefficient  of  the  [affinity,  and  heat 
development  of  these  six  reactions  are  given,  and  it  is  shown  that  the 
heat  development  obtained  indirectly  as  above  is,  in  each  case,  in  good 
agreement  with  that  determined  calorimetrically.  G.  S. 

Space  Formulae  and  Heats  of  Combustion  of  Acyclic 
Hydrocarbons.  Rupekto  Lobo  Gomez  {Anal.  Fis.  Quim.,  1912,  10, 
158 — 166). — The    heat    of    combustion    of    a    hydrocarbon  may    be 
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calculated  by  means  of  the  formulsa :  paraffin  Reries,  l57n  +  55; 
ole6ne  series,  157«  +  28;  acetylene  series,  157n  +  2;  diolofine  series, 
157n-39;  diacetyleue  series,  157n-91,  n  being  the  number  of 
carbon  atoms.  G.  D.  L. 

Heat  of  Solution  of  Potassium  Nitrate  at  High  Tempera- 
tures. M.  K.  Levalt- EzEBSKY  {J.  Hubs.  Phya.  Cliam.  Soc.^  1912,  44, 
665 — 677). — By  means  of  a  special  apparatus  the  author  has  measured 
the  integral  heat  of  solution  and  the  heat  of  dilution  of  potassium 
nitrate  at  50°,  60°,  and  70^. 

The  values  in  cals.  of  the  integral  heats  of  solution  for  those 
quantities  of  the  salt  which  at  the  given  temperatures  saturate 
1  gram-mol.  of  water  are  :  Q„  =  779  at  50°,  927  at  60°,  and  11 26  at  70°, 
so  that  not  only  does  the  absolute  magnitude  of  Qa  increase  with  rise 
of  temperature,  but  dQ^/dt  also  increases. 

The  dissolution  of  1  gram  of  the  salt  in  p  grams  of  water  to  give  a 
solution  having  a  certain  temperature  may  be  effected  in  two  ways  : 
(1)  The  salt  at  temperature  <j  is  dissolved  in  water  at  the  same 
temperature,  and  the  solution  then  cooled  to  t^  ',  in  this  case  the  heat 
effect  of  the  process  is  given  by  Qti  -  k{1  +  p){t^  - 1^),  where  k  is  the 
specific  heat  of  the  solution.  (2)  The  salt  and  water  are  cooled 
separately  to  t.^,  and  mixed  at  this  temperature  ;  the  heat  effect  is  then 
expressed  by  Qt^ -{c+p)(t^-t2).  Since,  in  the  two  instances,  the 
initial  and  final  states  are  the  same,  these  two  heat  effects  must  be 
equal,  and  therefore  Q^  =  Qt2  -  [{c  +  p)/{l  +p)-  k]{^  +p){h  ~  h)-  ^®''® 
(c+p)l{l  +p)  represents  the  specific  heat  of  the  solution  calculated  as 
the  arithmetic  mean  of  the  specific  heats  of  its  constituents.  If  k  is 
less  than  {c  +  p)/{l  +p),  the  heat  of  solution  will  diminish  with  rise  of 
temperature  ;  p  may  then  be  an  arbitrary  number,  and  the  rule  will 
hold  for  all  heats  of  solution  whether  initial  or  integral.  Stackelberg 
(Abstr.,  1896,  ii,  589)  showed  that  diminution  of  the  integral  heat  of 
solution  with  rise  of  temperature  should  be  a  general  phenomenon,  and 
Bindel  (Abstr.,  1890,  1042),  from  the  results  of  investigations  of 
supersaturated  solutions  of  a  number  of  salts,  arrived  at  the  conclusion 
that  the  specific  heat  is  always  less  than  the  calculated  value,  this 
being  also  found  by  Personne  {Ann.  Chim.  Pht/s.,  1856,  [iii],  33)  to  be 
the  case  with  dilute  solutions.  The  same  result  is  obtained  at  the 
high  temperatures  of  the  author's  experiments. 

Measurements  of  the  integral  heats  of  solution  of  potassium  nitrate 
in  a  small  and  constant  porportion  of  water  at  50°,  60°,  and  70°  show 
that  the  diminution  of  the  integral  heat  of  solution  with  rise  of 
temperature  is  very  slow.  Thus,  with  1  gram-mol.  of  the  salt  in  6"66 
gram-mols.  of  water,  the  value  is  5  11  at  50°,  5-07  at  60°,  and  5-00  at 
70°.  The  initial  heat  of  solution,  however,  diminishes  more  rapidly 
with  rise  of  temperature,  the  value  for  1  gram-mol.  of  the  salt  in  200 
gram-mols.  of  water  being  -  9-22  Cals.  at  0°,  -  8'52  at  18°,  -  7*27  at 
50°,  and  -  6-75  at  70°. 

The  heat  effect  of  dilution  of  potassium  nitrate  solutions  diminishes 
in  absolute  magnitude  with  rise  of  temperature.  Thomsen  {Thertno- 
chemische  Untersuchungtn,  Vol.  I.),  from  the  results  of  experiments  on 
the  dilution  of  solutions  at  7 — 8°  and  at  24 — 25°,  drew  the  conclusion 
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that,  independently  of  the  sign  of  the  heat  effect,  the  change  of  the  latter 
with  rise  of  temperature  is  always  negative.  This  rule  is  found  to 
hold  for  solutions  of  potassium  nitrate  for  the  limits  of  temperature 
60—70°. 

The  magnitude  of  the  integral  heat  of  solution  of  potassium  nitrate, 
referred  to  1  gram-mol.  of  solvent,  increases  with  rise  of  temperature, 
and  this  may  be  regarded  as  typical  of  salts  the  solubilities  of  which 
increase  rapidly  as  the  temperature  is  raised.  T.  H.  P. 

The  Density  of  Liquids  below  0°.  Jean  Timjiermans  {Bull. 
Soc.  chim.  Belg.,  1912,  28,  205 — 215). — The  coefficient  of  expansion 
below  0°  is  given  for  a  dozen  organic  liquids  with  an  accuracy  of  1  in 
3000.  The  law  of  the  rectilinear  diameter,  namely,  that  the  mean  of 
the  densities  of  a  liquid  and  of  its  saturated  vapour  is  a  linear 
function  of  the  temperature,  does  not  hold  absolutely,  provided  that 
the  observations  are  extended  sufficiently  far  from  the  critical  tempera- 
ture. For  example,  the  rectilinear  diameter  for  normal  pentane  is  a 
straight  line  between  the  critical  temperature  (  +  197°)  and  0°,  but 
curves  between  0°  and  the  solidification  point  (  -  130°). 

No  liquids  other  than  water  and  helium,  even  including  substances 
which  are  known  to  be  polymerised,  exhibit  the  phenomenon  of  a 
maximum  density. 

The  law  of  corresponding  states  as  modified  by  Meyer  is  applicable 
even  at  very  low  temperatures. 

The  ratio  of  the  maximum  density  of  a  fluid  to  the  critical  density 
is  equal  to  the  ratio  of  the  critical  density  to  the  theoretical  density. 

E.  F.  A. 

Dilatometric  Investigation  of  Certain  Synthetic  Processes. 
GiNO  Galeotti  (Zeitsch.  physikal.  Ghem.,  1912,  80,  241 — 250). — In  a 
previous  paper  (compare  Abstr.,  1911,  ii,  257)  it  was  shown  that 
certain  cases  of  hydrolytic  decomposition  were  accompanied  by  diminu- 
tion of  volume.  It  is  now  shown  that  certain  syntheses,  such  as 
the  formation  of  ethyl  acetate,  ethyl  butyrate,  butyrin,  and  olein, 
are  attended  by  a  diminution  of  volume.  The  explanation  advanced 
is  that  the  water  passing  from  the  substances  into  the  mass  of 
solvent  occupies  a  greater  volume  in  the  latter  circumstances. 

G.  S. 

A  New  Hypothesis  Relating  to  the  Nature  of  Diflferent 
States  of  Aggregation  and  of  [AUotropic]  Modifications. 
Leon  JSchames  {Ann.  Physik,  1912,  [ivj,  38,  830 — 848). — The  view  is 
expressed  that  every  change  in  the  state  of  aggregation  of  a  substance 
or  in  the  allotropic  form  of  an  element  is  accompanied  by  a  change  in 
molecular  complexity.  The  transition  from  the  gaseous  to  the  liquid 
and  from  the  liquid  to  the  solid  state  is  supposed  to  be  attended  by  a 
sharp  increase  in  the  degree  of  association.  It  is  shown  that  various 
facts  can  be  satisfactorily  interpreted  in  terms  of  this  hypothesis,  and 
the  properties  of  benzene  and  water,  as  representing  respectively  a 
normal  and  an  anomalous  liquid,  are  more  particularly  considered. 
Whereas,  according  to  the  author,  both  liquids  consist  of  associated 
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molecules,  the  di£Eerence  ia  their  physical  behaviour  is  due  to  the 
circumHtance  that  the  association  of  benzene  is  almost  independent  of 
the  temperature,  whereas  that  of  water  increases  coutinuously  as  the 
temperature  decreases.  In  accordance  with  this  view,  a  modificatioa 
of  tho  ordinary  molecular  surface  energy  equation  (Eotvos-Ramsay)  is 
suggested,  and  this  modified  form  represents  the  behaviour  of  both 
the  so-called  normal  and  associated  liquids  without  any  distinction. 

Not  only  is  a  change  in  state  of  aggregation  attributable  to  an 
alteration  in  molecular  complexity,  but  the  author  shows  that  the 
change  from  one  allotropic  form  to  another  and  the  development 
of  ferromagnetic  properties  may  also  be  due  to  the  same  cause. 

H.  M.  D. 

Condensation  of  Metallic  Vapours.  Volkmar  KoHLScnOiTER 
and  C.  Ehlers  {Zeitsch.  Elektrocliem.,  1912,  18,  373 — 3yO). — In  order 
to  determine  how  the  form  in  which  a  metal  condenses  is  influenced 
by  the  nature  of  the  indifi'erent  gas  with  which  it  is  in  contact, 
arsenic,  selenium,  cadmium,  and  zinc  were  slowly  sublimed  in  a  vacuum 
and  also  in  different  gases  at  various  pressures,  and  the  deposited 
metals  examined  microscopically.  It  was  found  that  metals  which 
sublime  in  compact  form  in  a  vacuum  or  in  a  gas  at  low  pressure  are 
obtained  in  a  more  finely  divided  form  the  greater  the  pressure  of  the 
gas,  and  for  different  gases  at  equal  pressures  the  state  of  division  is 
the  finer  the  denser  the  gas.  A  possible  explanation  is  that  the 
molecular  movements  which  cause  Browniau  motion  in  suspended 
particles  act  in  opposition  to  the  surface  tension  and  cohesion  forces 
which  tend  to  increase  the  size  of  the  condensed  particles. 

The  paper  is  illustrated  by  a  large  number  of  photo-micrographs. 

G.  S. 

Alteration  of  Viscosity  on  Solution.  Carl  Schall  {Zeitsch. 
Elektrochem.,  1912,  18,  500—503.  Compare  this  vol.,  li,  434).— The 
rule  enunciated  in  the  previous  paper  (loc.  cit.),  that  in  the  neighbour- 
hood of  the  freezing  point  of  the  solvent  the  temperature-coefficient 
of  the  viscosity  is  proportional  to  the  freezing-point  depression,  is 
shown  to  hold  for  certain  classes  of  aqueous  solutions  of  inorganic 
salts,  more  particularly  the  alkali  halides  and  nitrates.  The 
available  data  are  tabulated  in  full  and  represented  graphically. 

G.  S. 

Methods  of  Determining  the  Association  Factors  of 
Liquids.  Dan  Tyrkr  {Zeitsch.  physikal.  Chem.,  1912,  80,  50 — 66). — 
All  the  methods  hitherto  suggested  for  determining  the  degree  of 
atjsociation  of  liquids  are  unsatisfactory.  In  particular,  the  methods 
depending  on  surface-tension  measurements  are  untrustworthy,  since 
in  all  probability  the  state  of  the  surface  layer  of  a  liquid  is  very 
different  from  that  of  the  interior.  There  are  other  objections  to 
the  well-known  Kamsay -Shields  method ;  for  instance,  the  "  true 
critical  temperature"  is  not  constant,  as  assumed,  but  depends  on 
the  complexity  of  the  liquid,  which  alters  with  the  temperature,  the 
observed  critical  temperature  being  tho  lowest,  as  it  corresponds  with 
the  smallest  value  for  the  molecular  complexity. 
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The  conditions  which  must  be  fulfilled  by  an  equation  which  admits 
of  a  satisfactory  calculation  of  the  degree  of  association  of  a  liquid 
are  given.  One  condition  is  that  all  the  physical  constants  in  the 
equation  should  refer  to  the  main  bulk  of  liquid  and  not  to  localised 
properties,  such  as  surface  tension  and  vapour  pressure ;  they  must 
also  be  independent  of  the  vapour  phase,  or  refer  to  a  condition  in 
which  the  influence  of  the  vapour  phase  can  be  neglected.  The 
different  respects  in  which  the  methods  hitherto  suggested  (compare 
Batschinski,  Abstr.,  1911,  ii,  189;  Longinescu,  Abstr.,  1908,  ii,  931; 
Traube,  Abstr.,  1896,  ii,  153,  411)  fail  to  satisfy  the  conditions  are 
given.  The  method  of  Guye  (Abstr.,  1893,  ii,  204)  approximately 
fulfils  all  the  conditions,  but  is  only  applicable  at  the  critical 
temperature.  G.  S. 

Surface  Tension  and  Coagulation  of  Colloidal  Systems. 
Theory  of  the  Action  of  Poisons,  Drugs,  and  Dyes.  Isidor 
Travbk  {Kolloid.  G/iem.  Beihefte,  1912,  3,  237 — 336). — It  is  shown  in  a 
very  extended  series  of  experiments  that  there  is  a  close  analogy 
between  the  action  of  salts,  acids,  alkaloids,  etc.,  in  diminishing  the 
surface  tension  and  degree  of  dispersion  (leading  to  coagulation)  of 
solutions  of  dyes,  and  that  these  phenomena  throw  light  on  the  nature 
of  the  action  of  poisons  and  drugs.  The  surface  tension  was  measured 
by  the  drop  method.  No  special  precautions  were  taken  to  purify  the 
dyes. 

Dyes  vary  greatly  in  respect  of  their  influence  on  the  surface- 
tension  of  water.  Khodamine  is  so  active  that  1  part  in  20,000,000 
parts  of  solution  can  be  detected  in  this  way,  whilst  salts  of  sulphonic 
acids  have  a  comparatively  slight  influence. 

In  the  case  of  the  basic  dyes  rhodamine-;8  and  malachite-green,  the 
activity  of  the  anions  both  with  reference  to  coagulation  and 
diminution  of  the  surface  tensions  of  the  solutions  is  in  the  order : 
I>Ci03>N03>Br>Cl.  On  the  other  hand,  the  nature  of  the  anion 
has  very  little  influence  on  the  physical  properties  of  solutions  of  the 
acid  dyes  wool-violet  and  benzopurpurin-)8. 

Solutions  of  night-blue  (0'2%)  and  wool-violet-*S'  were  very  fully 
investigated.  With  the  first-mentioned  solution,  a  number  of  salts  of 
the  alkalis,  such  as  potassium  iodide  and  nitrate,  produce  at  first 
increased  surface  tension,  which  reaches  a  maximum  and  then 
diminishes  as  the  amount  of  salt  is  progressively  increased  until  it 
reaches  that  of  water,  when  a  further  small  addition  of  salt  causes 
precipitation  in  the  previously  clear  solution.  The  maximum  of 
surface  tension  is  attained  in  different  concentrations  with  the  different 
salts ;  the  order  of  the  anions  is  as  follows  :  I,  CNS,  010^,  ClOg,  Br, 
ON,  CI,  OH,  F,  SO4,  P2O7,  which  is  closely  parallel  to  the  cohesion 
pressure  series,  as  given  by  the  author  (compare  Abstr.,  1911,  ii,  469). 
As  regards  the  action  of  salts  of  the  alkaline  earths  and  heavy  metals, 
the  cations,  with  the  exception  of  mercury  (the  chloride  and  cyanide 
were  used)  have  very  little  effect  on  night- blue.  The  order  of  the 
activity  of  acids  towards  night-blue  has  also  been  determined  ;  the 
effect  on  the  surface  tension  and  degree  of  dispersion  is  closely 
parallel.      Organic    cations,    including  poisonous  alkaloid  salts,  and 
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indifferent  substances  have  very  little  influence  on  the  phyhical 
properties  of  night-blue.  It  is  pointed  out  that  there  is  a  close 
parallelism  as  regards  the  action  of  different  substances  on  night-blue 
and  (as  regards  poisoning  effect)  on  blood  and  protoplasm. 

Just  as  the  basic  dye  night-blue  is  chiefly  affected  by  anions,  so 
the  nature  of  the  cation  is  of  main  importance  as  regards  the  acid  dye 
wool-violet-AS'.  Organic  bases,  including  the  poisonous  alkaloids  and 
their  salts,  have  considerable  influence  on  the  physical  properties  of 
wool-violet,  and  the  order  of  their  activity  is  similar  to  their  effect  as 
blood  poisons. 

Experiments  on  the  effect  of  different  classes  of  chemical  compounds 
on  the  surface  tension  and  dispersion  of  lecithin  and  soap  solutions, 
blood  corpuscles,  proteins,  etc.,  are  described,  and  it  is  shown  that  the 
order  of  activity  of  different  substances  is  in  all  cases  parallel  to  that 
observed  for  dyes.  The  poisonous  effect  of  mercuric  chloride  can  be 
neutralised  to  some  extent  by  the  subsequent  addition  of  potassium 
iodide.     Salvarsan  is  particular  effective  as  a  coagulating  agent. 

As  regards  the  reciprocal  action  of  different  substances,  it  is  shown 
that  alkaloids  caused  coagulation  in  approximately  the  same  order  as 
they  are  coagulated,  and  for  this  and  other  reasons,  the  conclusion  is 
drawn  that  the  physical  action  of  substances  on  colloidal  systems  is 
the  sum  of  two  constants,  one  depending  on  the  nature  of  the  system, 
the  other  on  that  of  the  substance. 

These  considerations  are  applied  to  elucidate  the  nature  of  the  action 
of  poisons  and  of  drugs,  and  the  nature  of  dyeing.  In  connexion 
with  drugs,  the  importance  of  the  fact  that  cations  affect  mainly 
anionic  colloids  and  anions  act  chiefly  on  cationic  colloids  has  been 
insuflSciently  appreciated.  G.  S. 


The  Physical  Chemistry  of  the  Lipoids.  I.  The  Relation- 
ship of  dyes  to  Lipoids.  Siegfried  Loewe  (Biochern.  Zeitsch., 
1912,  42,  150 — 189) —The  distribution  was  investigated  of  methylene- 
blue  between  an  aqueous  phase  and  a  chloroform  phase,  in  which 
various  lipoids  (cephalin,  cerebroside,  the  other  brain  lipoids,  choles- 
terol, linseed  oil,  and  thymol)  were  dissolved.  The  pigment  (methylene- 
blue)  was  estimated  in  the  aqueous  phase  by  precipitation  with  crystal- 
Ponceau,  according  to  a  method  originally  suggested  by  Pelet  and 
Garuti.  The  two  phases  were  left  in  contact  until  equilibrium  was 
established,  shaking  being  dispensed  with  owing  to  the  formation  of 
permanent  emulsions.  Several  days  were  necessary  to  attain  equili- 
brium. The  concentration  of  the  dye  in  water  and  of  the  lipoid  in 
chloroform  was  varied  in  the  different  experiments.  The  distribution 
of  the  dye  does  not  obey  Henry's  law.  In  the  majority  of  cases  it 
appears  to  follow  the  exponential  equation  of  an  adsorption  pheno- 
menon. Nevertheless,  the  various  lipoids  behave  differently  in  this 
respect,  in  some  cases  the  amount  of  dye  depending  on  the  concentra- 
tion of  the  lipoid  in  chloroform,  and  in  other  cases  being  independent 
of  this  factor.  The  author  suggests  the  division  of  the  various 
lipoids  into  four  groups  according  to  their  behaviour  as  regards  the 
distribution  of  dyes.  8.  B.  S. 
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The  Physical  Chemistry  of  the  Lipoids.  II.  Relationship 
of  Lipoids  to  Other  Organic  Substances  (Narcotics, 
Hypnotics,  etc.).  Siegfried  Loewe  {Biochem.  Zeitsch.,  1912,  42, 
190 — 204). — The  author  draws  the  conclusion,  from  a  re -examination 
of  Baum's  numbers  on  the  distribution  of  sulphonal,  trional,  and 
tetronal  between  olive  oil  and  an  aqueous  phase,  that  the  process  is 
one  of  adsorption  of  the  narcotic  by  oil,  in  which  the  exponent  is 
greater  than  1.  The  adsorption  of  chloral  hydrate  by  cholesterol  is  so 
small  that  the  process  can  play  no  essential  part  in  the  organism. 
From  his  own  experiments,  the  author  draws  the  conclusion  that  the 
attachments  of  chloroform  by  the  white  matter  and  of  nicotine  by 
both  white  and  grey  matters  of  the  brain  are  adsorptive  processes, 
as  are  also  the  combinations  of  tetanus  toxin  with  brain  and  lipoids. 

S.  B.  S. 

The  Physical  Chemistry  of  Lipoids.  III.  Diffusion  into 
Lipoids.  Siegfried  LoEWE  (i5ioc/te?7i.  Zeitsch.,  1912,42,205 — 206). — 
In  confirmation  of  the  statements  that  lipoids  do  not  act  as  true 
solvents,  but  rather  as  adsorbents,  the  author  shows  that  nicotine  does 
not  diffuse  through  layers  of  cephalin  (not  dissolved  in  a  solvent),  or 
methylene-blue  through  lipoids.  S.  B.  S. 

The  Physical  Chemistry  of  Lipoids.  IV.  The  Properties 
of  Lipoid  Solutions  in  Organic  Solvents.  Siegfried  Loewe 
{Biochem.  Zeitsch.,  1912,  42,  207 — 218). — In  contrast  to  other  lipoids, 
cholesterol  raises  the  surface  tension  of  chloroform  ;  the  other  lipoids 
depress  it.  The  influence  of  solution  of  lipoids  on  the  vapour  pressure 
of  organic  solvents  was  investigated  by  Barger's  microscopic  method. 
From  the  results,  the  conclusion  is  drawn  that  cholesterol,  of  all  the 
lipoids  investigated,  is  the  only  one  in  true  solution  in  all  organic 
solvents  investigated  jphrenosin  appears  to  form  a  true  solution  in  alcohol, 
but  not  in  chloroform.  The  solutions  of  all,  even  of  cholesterol,  are 
optically  non-homogeneous.  The  author  finally  summarises  his  i-esults, 
from  which  he  draws  the  conclusion  that  the  lipoids  behave,  generally, 
as  colloids.  Their  attachment  to  narcotics,  dyes,  etc.,  is  not  a  linear 
function  of  the  concentration  of  the  latter  in  water,  but  agrees  rather 
with  the  exponential  equation  proposed  by  Freundlich  for  adsorption 
phenomena.  S.  B.  S. 

Adsorption.  Knud  Estrup  (Oversigt  K.  Danshe  Vidensk.  Selsk.  Forh. 
1912,  No.  2,  127 — 151). — The  chief  adsorbent  used  by  the  author  was 
blood  charcoal,  and  in  order  to  determine  whether  it  was  pure  enough 
for  use  the  following  method,  which  is  of  general  application,  was 
used.  The  adsorption  of  iodic  acid  both  with  respect  to  hydrion  and 
iodat-ion  was  investigated;  if  both  ions  are  adsorbed  to  the  same 
extent,  the  adsorbent  contains  neither  alkali  nor  acid,  and  can  be  taken 
as  pure.  Neither  bone  charcoal  nor  sugar  charcoal  was  found  to  be 
pure  enough,  whilst  Merck's  blood  charcoal  gave  satisfactory  results. 

Investigations  of  mixtures,  the  components  of  which  do  not  interact 
chemically,  confirmed  already  known  results,  that  the  adsorption  of 
each  component  is  diminished  by  the  presence  of    the  other.      The 
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mixtures  used  were :  potassium  hydroxide  and  potassium  iodato, 
potassium  hydroxidu  and  propyl  alcohol,  potassium  hydroxide  and 
amyl  alcohol,  cadmium  iodide  and  acetone,  iodic  acid  and  succinic  acid. 
In  the  case  of  mixtures  containing  potassium  iodate,  in  which  the 
components  react  chemically  or  affect  each  other's  dissociation,  the 
adsorption  of  the  iodate  ion  is  increased  by  successive  additions  of  an 
organic  acid  (acetic  or  succinic  acid).  The  adsorption  constant  l/r»  in 
the  adsorption  isotherm  x/m  =  ac' ",  remains  practically  constant,  whilst 
a  increases  with  the  concentration  of  the  acid.  The  system,  potassium 
iodate  and  malonic  acid,  gave  anomalous  results,  owing  to  chemical 
action  taking  place  with  evolution  of  carbon  dioxide. 

Measurements  are  given  of  the  adsorption  of  potassium  iodate  by 
blood  charcoal  in  the  simultaneous  presence  of  two  other  components, 
namely,  (a)  oxalic  and  succinic  acids,  (b)  acetone  and  ethyl  ether. 

T.  S.  P. 

Adsorption.  V.  Adsorption  by  Starch  of  Substances  Soluble 
in  Water.  Adam  W.  Kakowski  {J.  liusa.  Fhys.  Cliem.  iSoc,  1912, 
44,  58G— 605.  Compare  Abstr.,  1911,  ii,  470,  471 ;  this  vol.,  ii,  237). 
— Inorganic  and  organic  acids  and  salts  are  adsorbed,  either  not  at  all  or 
but  slightly,  by  starch  in  an  aqueous  medium ;  ammonium  hydroxide 
is  adsorbed  to  a  small  extent.  Starch  exhibits  marked  aUsorptive 
properties  towards  alkalis  in  aqueous  solution,  hydroxides  of  heavy 
metals  in  aqueous-ammoniacal  solutions,  and  basic  colouring  matters. 
The  phenomena  of  adsoi-ption  by  starch  of  substances  dissolved  in 
water  clearly  reveal  the  chemical  nature  of  the  adsorption,  which 
consists  of  two  processes  of  undetermined  character.  Calculation  of 
the  experimental  results  by  the  ordinary  adsorption  formula,  c^^ftc^^'f, 
show  that  for  lithium,  sodium,  potassium,  and  barium  hydroxides  the 
values  of  the  coellicient  Ijp  vary  within  very  narrow  limits,  and  that 
the  value  of  the  coefficient  /S  for  lithium,  sodium,  and  potassium 
hydroxides  is  different  from  that  for  barium  and  strontium  hydroxides. 
The  velocity  of  adsorption  by  slarch  in  water  is  very  considerable 
during  the  first  few  seconds  and  minutes,  but  in  alcohol  no  such  stage 
of  rapid  adsorption  is  observed.  T.  H.  P. 

Theory  of  the  Curved  Capillary  Layer.  Gerrit  Bakker 
{Zeiisch.  phyaikal.  Cham.,  1912,  80,  129—147.  Compare  Abstr.,  1905, 
ii,  304). — An  accurate  definition  of  the  radius  R  ol  &  liquid  particle 
in  contact  with  its  own  vapour  is  given  which  permits  of  the  applica* 
tion  of  certain  equations  to  particles  of  any  magnitude.  A  sphere  is 
imagined  concentric  with  tlie  drop  constructed  through  the  capillary 
layer,  the  radius  R  being  so  chosen  that  if  the  capillary  layer  is 
removed  and  the  homogeneous  phases  of  liquid  and  vapour  continued 
up  to  the  sphere,  the  total  mass  of  material  is  not  altered.  If  the 
capillary  energy  per  unit  of  surface  of  the  sphere  is  represented  by  //, 
then  the  expression  7;,=  -  cZZ/O 2' deduced  by  Gibbs  for  the  condition 
that  the  radius  of  the  sphere  is  great  compared  with  the  thickness  of 
the  capillary  layer,  is  shown  to  be  valid  for  any  degree  of  curvature. 
Certain  equations  representing  the  capillary  energy  and  the 
thermodynamic  potential  of  the  phases  are  also  deduced.  G.  S. 

49—2 


ii.    744  ABSTRACTS   OF   CHEMICAL  PAPERS. 

Diffasion  of  Alkali  Salt  Vapoiirs  in  Flames.  Harold  A. 
Wilson  {Phil.  Mag.,  1912,  [vi],  24,  118— 125).— A  method  of 
measuring  the  coefficients  of  diffusion  of  salt  vapours  in  flames  is 
described,  in  which  a  small  bead  of  salt  is  introduced  into  a  steady 
flame,  and  the  shape  of  the  region  surrounding  the  bead  which  emits 
light  is  determined.  From  the  dimensions  of  the  luminous  region 
and  the  velocity  of  the  flame  gases,  the  coefficient  of  diffusion  of  the 
salt  vapour  can  be  readily  calculated.  From  such  measurements  it 
appears  that  cajsium,  rubidium,  and  potassium  salt  vapours  difliuse  at 
nearly  equal  rates,  whilst  sodium  and  lithium  diffuse  more  quickly. 
The  values  obtained  for  the  diffusion  coefficients  are  :  lithium  14'5, 
sodium  irS,  potassium  47,  rubidium  4*4,  and  caesium  4"4. 

The  average  values  of  the  charges  on  the  various  metal  atoms  are 
also  calculated.  The  numbers  indicate  that  the  average  charge  on 
lithium  and  sodium  atoms  is  about  equal  to  that  on  the  univalent  ion 
in  solutions,  whilst  the  average  charge  on  potassium,  rubidium,  and 
caesium  is  nearly  three  times  as  large.  The  loss  of  several  electrons 
by  the  strongly  electro-positive  atoms  is  probably  a  consequence  of  the 
high  temperature  of  the  flame.  Earlier  experiments  at  a  lower 
temperature  (1400°)  showed  that  all  the  alkali  metal  atoms  lose  only  a 
single  electron  at  this  temperature.  H.  M.  D. 

Fused  Salts  as  Solvents.  The  lonisation  of  Dissolved 
Salts.  William  0.  Bkay  {Zeitsch.  physikal.  Ghem.,  1912,  80, 
251 — 253) ;  Otto  Sackur  {ihicl.,  254). — The  first-mentioned  author 
states  that  Sackur  has  overlooked  the  work  of  Goodwin  and  Kalmus 
{Physical  Review,  1909,  28,  19)  on  the  subject  indicated  in  the  title 
(compare  this  vol.,  ii,  233),  but  Sackur  replies  that  this  work  was 
taken  into  account  in  his  earlier  papers  on  the  subject.  G.  S. 

Eutectic  Crystallisation.  Rudolf  Vogel  {Zeitsch.  anorg.  Chem., 
1912,  76,  425 — 436). — The  crystallisation  of  eutectics  follows  the 
tame  laws  as  that  of  one-component  systems,  and  the  two  components 
crystallise  simultaneously,  not  alternately.  The  fineness  of  grain 
depends  on  the  form  of  the  curves  of  spontaneous  crystallisation  and 
of  linear  velocity  of  crystallisation.  If  the  velocity  of  spontaneous 
crystallisation  increases  more  rapidly  with  falling  temperature  than 
the  linear  velocity,  slow  cooling  gives  a  fine  conglomerate,  and  rapid 
cooling  a  coarser  one,  whilst  the  reverse  effect  is  obtained  when  the 
relative  position  of  the  two  curves  is  the  opposite.  It  is  shown  that 
the  first  case  occurs  in  alloys  of  zinc  and  cadmium.  The  structure  of 
the  eutectic  is  spherulitic,  made  up  of  radial  fibres,  which  become 
parallel  where  they  grow  perpendicularly  to  a  cooling  surface.  The 
enclosure  of  one  component  by  the  other,  frequently  observed  in 
eutectics,  is  due  to  differences  in  the  linear  velocities  of  crystallisation, 
resulting  in  the  degree  of  undercooling  at  the  boundary  of  crystallisation 
being  unequal  for  the  two  components.  0.  H.  D. 

Colloidal  Chemistry  and  Twin  Crystals.  P.  Niggli  {Zeitsch. 
Ghem.  Ind.  KoUoide,  1912,  10,  268— 273).— It  is  pointed  out  that  in  a 
system  of  a  definite  degree  of  dispersion,  twin  crystals  aro  labile  with 
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reference  to  single  crystals,  and,  further,  that  in  the  formation  of 
twin  crystals  both  in  fused  substances  and  in  solution  the  state  of 
aiTairs  in  the  highly  disperse  system  is  of  main  importance.  No  new 
experimental  results  are  adduced.  Q.  S. 

The  Determination  of  the  Concentration  of  Colloidal 
Solutions  by  means  of  the  New  Liquid  Interferometer. 
KonKUT  Marc  {Chein.  Zeit.,  1912,  36,  537— 540).— The  Zeiss  interfero- 
meter, used  to  determine  the  refractive  index  of  liquids,  serves  also  to 
determine  the  concentration  of  colloidal  solutions  in  many  cases.  It 
is  found  that  the  instrument  allows  of  the  detection  of  0-002  gram  of 
a  salt  in  100  c.c,  of  water.  Colloidal  solutions  can  be  determined 
with  nearly  the  same  accuracy,  if  not  too  turbid.  The  refractivity  of 
such  solutions  does  not  alter  much  with  time,  although  other 
properties  change  rapidly.  The  refraction  of  any  one  colloidal 
substance  is  very  nearly  proportional  to  the  concentration,  but  for 
more  exact  estimations  a  calibration  curve  should  be  constructed. 
Care  must  be  taken  to  choose  the  right  bands  for  coincidence, 
colloidal  solutions  presenting  a  special  difficulty  in  this  respect. 

The  instrument  may  be  used  to  determine  the  adsorption  of  colloids 
by  precipitates,  the  refractivity  of  the  solution  being  measured  before 
and  after  the  adsorption.  The  method  has  been  applied  to  the 
determination  of  the  quantity  of  colloids  present  in  potable  waters, 
by  taking  advantage  of  the  fact  that  the  colloid  may  be  removed 
by  adsorption  by  a  suitable  substance.  Details  of  such  estimations 
are  to  be  published.  G.  H.  D. 

Periodic  Autokatakinesis  (Autokatakinetic  Decomposi- 
tion). Alfrkd  J.  LoTKA  {Zeitsch.  physikal.  Chem.,  1912,  80,  159  — 164). 
— In  a  previous  paper  (compare  Abstr.,  1910,  ii,  401)  differential 
equations  for  autocatalysed  reactions  which  proceed  in  a  periodic 
(oscillatory)  manner  were  deduced,  and  solutions  of  these  equations 
are  now  given.  The  equations  are  applied  to  the  case  of  a  system 
composed  of  a  number  of  biological  species  and  their  decomposition 
products,  etc.,  and  it  is  shown  that  in  certain  conditions  growth 
may  occur  in  an  oscillatory  manner,  with  alternating  periods  of 
increase  and  diminution.  0.  S. 

Precipitation  from  Salt  Solutions  by  Alkali  Hydroxides 
and  Carbonates.  Eduard  Jordls  {Zeitsch.  Elektroc/iem.y  1912,  18, 
553 — 561). — In  the  first  series  of  experiments  the  proportion  of 
certain  alkalis  and  alkali  carbonates  required  to  cause  complete 
precipitation  of  the  iron  from  solutions  of  ferric  chloride  and  sulphate 
in  different  dilutions  has  been  determined,  and  the  results  are  repre- 
sented graphically.  In  conc^trated  .solution,  from  90 — 95%  of  the 
theoretical  amount  (depending  on  the  nature  of  the  alkali)  is  required 
to  bring  about  complete  precipitation  ;  the  proportion  increases  with 
the  dilution,  and  ultimately,  in  the  case  of  ammonium  and  potassium 
carbonates,  exceeds  100%. 

In  order  to  elucidate  the  nature  of  the  phenomena,  the  precipitates 
obtained  in  different  dilutions  have  been  analysed,  and  the  results  are 
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shown  graphically,  the  abscissae  representing  dilutions  and  the 
ordinatos  the  proportions  of  the  different  components.  The  inter- 
pretation of  the  results  is  rendered  difficult,  as  no  precipitate  occurs 
until  a  considerable  proportion  of  alkali  has  been  added,  and  therefore 
similar  experiments  have  been  made  with  copper  sulphate  solutions, 
in  which  a  precipitate  forms  almost  at  once.  Sodium  and  potassium 
hydroxide  give  almost  identical  curves.  Up  to  0*75  equivalent  the 
precipitate  is  greenish-blue  and  is  a  basic  salt,  containing  a  large 
proportion  of  SO4  and  very  little  alkali ;  with  further  addition  of 
alkali  the  precipitate  becomes  darker  blue  and  unstable,  tending  to 
form  a  brown  precipitate.  Contrary  to  the  accepted  opinion,  the 
bluish-white  precipitate  obtained  on  adding  alkali  to  a  solution  of 
copper  sulphate  is  a  basic  salt ;  the  dark  blue  and  brownish-black 
precipitates  both  represent  the  hydroxide  and  not  the  oxide.  For  the 
results  with  other  alkaline  precipitants,  the  original  paper  must  be 
consulted.  G.  S. 

The  Velocity  of  Absorption  of  Water  by  the  Alkali 
Chlorides.  M.  0.  Schuyten  {Bull.  Soc.  chim.  Belg.,  1912,  26, 
262 — 265). — The  chlorides  were  dried  in  a  desiccator  xintil  of  constant 
weight ;  this  took  two  or  three  days  only  with  sodium  and  potassium 
chlorides,  eighty  days  with  ammonium  chloride,  and  was  not  complete 
after  ninety-eight  days  with  lithium  chloride.  They  were  then 
exposed  to  the  atmosphere  under  identical  conditions. 

The  results  quoted  indicate  that  lithium  and  sodium  chlorides 
absorb  water  more  rapidly  and  in  larger  quantities  than  ammonium  or 
potassium  chlorides. 

The  experiments  were  broken  off  for  some  months  ;  on  resumption,  the 
sodium  and  lithium  chloride  curves  increased  regularly,  but  those  of 
the  ammonium  and  potassium  salts  show  a  bend  becoming  flatter.  The 
conclusion  is  drawn  that  the  water  diffuses  less  rapidly  into  the  in- 
terior of  the  mass  in  the  case  of  these  two  salts.  E.  F.  A. 

Velocity  of  Gas  Reactions.  Max  Trautz  {Zeitsch.  Ulektrochem., 
1912,  18,  513—520). — In  the  first  part  of  the  paper  the  velocity 
coefficients  of  a  number  of  gas  reactions,  including  the  formation  of 
hydrogen  iodide,  hydrogen  bromide,  hydrogen  sulphide,  and  water 
from  the  respective  elements,  are  calculated  oq  the  principles  described 
in  previous  papers  (Abstr.,  1908,  ii,  824  ;  1909,  ii,  557,  651 ;  1910,  ii, 
24,  114,  1051;  1911,  ii,  381).  The  dissociation  and  thermal  constants 
of  the  free  halogens  are  also  descussed,  and  it  is  shown  that  the  heat  of 
dissociation  of  bromine  is  65,774  cal. 

In  connexion  with  these  calculations  the  specific  heat  of  chlorine 
at  constant  pressure  has  been  measured,  and  the  ratio  of  the  specific 
heats  at  constant  volume,  C«,  and  at  constant  pressure,  Cj),  determined 
by  Kundt's  method.  The  mean  values  of  Cv  at  one  atmosphere 
pressure  are  as  follows:  5*22  in  the  interval  25 — 100°;  5'35  at 
25—150°,  and  5-47  at  25—200°.  It  is  shown  by  two  different 
methods  that  the  value  of  Cv  diminishes  to  some  extent  when  the  gas 
is  exposed  to  the  light  of  a  quartz  lamp.  According  to  the  first 
method,  it  is  found  that  the  wave-length  in  the  Kundt's  tube  alters 
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on  exposing  the  fi&s  to  light,  whilst  according  to  the  alternative 
method,  the  expansion  is  not  the  same  when  the  same  amount  of  heat 
is  supplied  to  the  iUuminated  and  non-illuminated  gas  under  conditions 
otherwise  similar.  G.  S. 

Rate  of  Decomposition  of  Hydrogen  Peroxide  under  the 
Influence  of  Heat.  Georges  Lemoine  (Compt.  retul.,  1912,  155, 
9 — 16). — The  decomposition  of  hydrogen  peroxide  under  the  influence 
of  heat  is  regulated  principally  by  the  amount  of  water  existing  at 
each  instant  in  tho  liquid,  and  follows  a  mathematical  law  resulting 
from  this ;  thus  the  water  acts  as  a  catalyst.  In  the  first  part  of 
the  paper  the  author  gives  a  mathematical  discussion  of  the  question, 
whilst  in  the  latter  part  experimental  results  and  curves  are  given, 
which  agree  closely  with  those  calculated  by  him  from  his  equations. 
The  catalytic  effect  of  the  water  is  in  accord  with  the  already  observed 
slow  decomposition  of  very  concentrated  hydrogen  peroxide.  The 
physical  state  of  the  walls  of  the  containing  vessels  has  a  marked 
influence  on  the  results.  W.  G. 

Decomposition  of  Sulphur  Trioxide  in  Quartz  Tubes.  Max 
BoDBNSTEiN  and  Franz  Kranendieck  {Zeitsch.  physikal.  C/ieni.,  1912, 
80,  148 — 158). — The  rate  of  decomposition  of  sulphur  trioxide  in  a 
quartz  tube  at  809°  and  859°  has  been  determined  by  observing  the 
rate  of  change  of  pressure  on  a  manometer.  In  the  course  of  an 
experiment  the  reaction  appears  to  be  of  the  third  order,  but  when 
the  initial  concentration  is  varied,  it  is  approximately  of  the  first  oi*der, 
so  that  the  diminution  of  speed  in  the  course  of  a  reaction  must  be 
due  to  retardation  by  the  products  of  reaction.  It  is  noteworthy, 
however,  that  when  sulphur  dioxide  or  oxygen  are  added  at  the 
commencement  of  a  reaction  they  have  no  influence  on  the  rate  of 
decomposition.  In  order  to  elucidate  this  behaviour,  after  partial 
decomposition  had  taken  place  and  reaction  products  had  accumulated, 
a  fresh  quantity  of  sulphur  trioxide  was  added.  In  this  case  a 
period  of  induction  occurred  which  lasted  four  minutes  at  859°  and 
seventeen  minutes  at  809°;  the  reaction  then  started  slowly,  and 
rapidly  increased  in  speed,  so  that  the  amount  decomposed  after  a 
given  time  was  greater  than  in  the  simple  reaction,  where  no  induction 
period  occurs.  No  explanation  of  these  remarkable  observations  has 
been  discovered.  The  temperature-coefficient  for  10°  between  809°  and 
859°  is  1-57.  G.  S. 

Velocity  of  Decomposition  of  Ammonium  Tetrathionate  at 
Different  Temperatures.  D:6siri5  de  Pakpe  {Btdl.  i>oc.  chim.  Belg., 
1912,  26,  244 — 249). — Ammonium  tetrathionate  decomposes  very 
slowly  at  the  ordinary  temperature  and  more  quickly  when  warmed 
into  ammonium  sulphate,  sulphur  dioxide,  and  sulphur.  In  presence 
of  ammonium  thiosulphate,  ammonium  tetrathionate  is  re-formed : 
2(NH,)2S203  +  3S0._,  -h  S  =  2(NH,)2S,Oe. 

Above  60°  the  velocity  of  the  latter  reaction  becomes  small.  When 
the  concentration  of  thiosulphate  is  within  certain  limits,  the  final 
result  is  that  for  every  three  molecules  of  tetrathionate  decomposed 
two  are  re-formed  at  the  expense  of  two  molecules  of  thiosulphate. 
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Provided  the  total  concentration  of  the  ammonium  salts  remains  the 
same,  the  velocity  constant  ^  is  a  constant  whatever  be  the  initial 
proportions  of  the  three  salts  considered. 

The  value  of  /t  is  determined  at  different  temperatures ;  the  ratio 
K^JK^Q  =  AO  is  the  same  whatever  the  total  concentration  of  the 
ammonium  salts;  similarly,  the  ratio  Z^go/A'gQ™  160  remains  unaltered 
by  changes  in  the  concentration. 

Using  these  values  in  van't  Hoff's  formula,  d  log  k/dl^=  —  U/RT^, 
values  of  -  74,300  and  —  82,500  calories  are  obtained  for  U,  whereas 
the  value  of  U  determined  from  thermochemical  data  is  —81,700 
calories.  E.  F.  A. 

Velocity  of  Hydrolysis  of  the  Alkyloxy-amides : 
EO-[CH.2]„-CO-NH2. 
SuLO  KiLPi  [Zeitsch.  physikal.  Chem.,  1912,  80,  165 — 191.  Compare 
Crocker,  Trans.,  1907,  91,  593).— The  rate  of  hydrolysis  of  the  a-,  ^-, 
and  y-alkyloxyamides  in  the  presence  of  i\72-hydrochloric  acid  has  been 
njeasured  at  42°,  The  rate  of  reaction  was  determined  by  titrating 
the  ammonium  salt  with  sodium  hydroxide  in  a  mixture  of  ethyl 
alcohol  and  water,  phenolphthaleiu  being  used  as  indicator.  The 
method  depends  on  the  fact  that  the  indicator  is  not  affected  by  free 
ammonia  in  alcoholic  solution.  The  change  of  colour  of  the  indicator 
was  sharper  in  the  presence  of  a  uranium  salt.  The  titration  results 
were  corrected  by  a  complicated  method,  which  is  fully  described. 
The  velocity  constants  for  the  a-,  /?-,  and  y-compounds  are  in  the  ratio 
3:1:2.  The  substitution  of  an  alkoxyl  group  for  hydrogen  in  the 
a-  or  y-position  accelerates,  in  the  ^-position  retards,  the  hydrolysis  of 
amides. 

The  results  are  discussed  in  connexion  with  Michael's  theory  of  the 
reactivity  of  carbon  compounds,  and  it  is  shown  that  the  rate  of 
hydrolysis  increases  with  increasing  negativity  of  the  carbonyl  carbon 
atom.  C  S. 

Catalytic  Action  of  Hydrogen  Ions  in  Alcoholic  Solutions. 
Georg  Bredig  [with  W.  S.  Millar  and  H.  Braune]  (Zeitsch.  Elektro- 
chem.,  1912,  18,  535 — 539.  Compare  Bredig  and  Fraenkel,  Abstr., 
1906,  ii,  426). — The  effect  of  small  quantities  of  water  on  the  rate  of 
decomposition  of  ethyl  diazoacetate  in  the  presence  of  acids,  according 
to  the  equation :  N2:CH-C02Et  +  EfOH  =  OEfCHg-COgEt  +  N2  (Bredig 
and  Fraenkel,  loc.  cit.),  has  been  investigated,  and  ic  is  shown  that  the 
phenomena  correspond  closely  with  those  observed  by  Goldschmidt  and 
his  co-workers  in  ester  formation  (compare  Abstr.,  1910,  ii,  283).  As 
in  the  latter  case,  water  retards  the  action  to  a  greater  extent  in 
isobutyl  alcohol  than  in  ethyl  alcohol,  and  in  the  latter  solvent  more 
than  in  methyl  alcohol.  The  results  did  not  at  first  sight  appear  to 
correspond  with  Goldschmidt's  formula,  n  =  1cC  -r,  where  n  represents 
the  amount  of  water  added,  k'  is  the  reciprocal  of  the  catalytic  velocity 
constant,  r  the  hydrolytic  equilibrium  constant  of  the  complex  ion,  and 
C  a  constant  dependent  on  the  nature  and  concentration  of  the  acid. 
When,  however,  the  effect  of  water  on  the  electrical  conductivity  is 
taken  into   account  on   the   assumption   that   the  alteration  of   the 
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electrical  conductivity  corresponds  with  the  alteration  in  the  ionic  con- 
centration of  the  catJilysing  acid,  the  equation  represents  the  experi- 
mental results  with  a  fair  degree  of  accuracy.  Further  investigation 
of  the  deviations  by  Snethlage  (compare  next  abstract)  leads  to  the 
conclusion  that  the  catalytic  action  of  acids  in  alcoholic  solution  does 
not  depend  on  the  H*  ion  concentration  alone,  but  also,  and  in  some 
cases  to  a  considerable  extent,  on  the  non-ionised  portion  of  the  acid. 

G.  8. 

Catalytic  Action  of  Undissociated  Acids.  H.  0.  H.  Snethlaqb 
{Zeitsch.  JClektroc/ievi.,  1912,  18,  539—545.  Compare  Bredig,  previons 
abstract). — The  relative  catalytic  activity  of  hydrogen  ions  and  the 
iion-ionifed  part  of  an  acid  can  be  determined  by  comparison  of  the 
catalytic  effect  in  the  presence  and  absence  of  a  neutral  salt  of  the 
acid.  When  ethyl  diazoacetate  is  decomposed  under  the  catalytic 
influence  of  picric  acid,  a  certain  limiting  speed  is  reached  by  increasing 
the  salt  concentration  until  the  acid  is  practically  non-ionised ;  this  is 
ascribed  to  the  effect  of  the  non-ioni.sed  acid.  It  is  calculated  that  the 
ratio  of  the  velocity  constant,  k„,  for  the  non-ionised  acid  to  that  for 
hydrogen  ions,  k,„  is  0-06,  whilst  Goldschmidt  found  in  esterification 
experiments  with  the  same  acid,  k,„  :  k„  =  0'Oi.  The  ratio  for  trichloro- 
acetic acid  is  0*0018,  and  for  trinitrobenzoic  acid,  0*0012.  From  a 
comparison  of  these  numbers  with  the  dissociation  constants  of  the 
acid.s,  it  is  shown  that  the  two  run  parallel  ;  the  stronger  the  acid 
the  greater  the  catalytic  action  of  the  non-ionised  molecule. 

Of  the  strong  acids,  only  sulphosalicylic  acid  and  hydrochloric 
acid  have  been  investigated  in  aqueous  solution,  but  there  is 
evidence  that  the  non-ionised  acid  at  least  is  as  active  as  the 
ionised  part  in  this  solvent.  The  sime  conclusion  can  be  drawn 
from  the  results  of  Goldschmidt's  experiments  on  esterification  (loc. 
cit.).  From  the  data  of  Arrhenius  on  the  catalytic  decomposition  of 
sucrose  under  the  influence  of  a  mixture  of  a  strong  acid  (nitric  acid) 
and  a  weak  organic  acid  in  aqueous  solution,  it  is  shown  that  the  ratio 
k„ :  k„  increases  regularly  with  increasing  affinity  constant,  and,  from 
comparison  with  the  results  in  alcoholic  solution,  that  the  ratio 
is  nearly  independent  of  the  solvent. 

The  phenomenon  of  neutral  salt  action  is  also  ascribed  to  the 
catalytic  activity  of  the  non-ionised  portion  of  the  acid,  and  it  is  shown 
that,  in  aqueous  solution,  /:„, :  k„  for  hydrochloric  acid  is  about  2. 
Neutral  salts  with  a  common  ion  increa.se  the  non-ionised  portion  of 
the  acid,  and  therefore  increase  its  catalytic  activity.  O.  S. 

Atoms,  Molecules,  Ions,  Electrons.  Alexandre  de  Hemptinnk 
(Bull.  Soc.  diim.  Bdg.,  1912,  26,  294— 304).— An  historical  rosum«:'. 
The  conclusion  is  arrived  at  that  the  ions  and  electrons  of  the  physicist 
have  only  a  distant  relationship  to  the  atoms  and  molecules  of  the 
chemist.  Even  in  cases  where  the  ions  and  electrons  in  gases  seem  to 
play  a  chemical  r61e,  this  is  in  reality  only  of  secondary  nature.  The 
ions  and  electrons  only  serve  to  modify  the  behaviour  of  the  atoms 
without  themselves  having  a  well  characterised  chemical  individuality. 

E.  F.  A. 
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Interpretation  of  the  Periodic  System  of  the  Bleijients. 
S.  Voinich-Sjanoschentzky  (/,  Euss.  Phys.  Cliem.  Soc,  1912,  44, 
532 — 564). — The  author  interprets  the  periodic  system  according  to 
the  frequencies  of  atomic  vibration  of  the  elements.  The  paper  does 
not  lend  itself  to  abstraction.  T.  H.  P. 

Molecular  or  Atomic  Percentages,  and  Percentages  by 
Weight  in  Binary  and  Ternary  Systems.  Ernst  Janecke 
[Metallwgie,  1912,  9,  320 — 324) — A  mathematical  proof  of  the  geo- 
metrical construction  proposed  by  Hoffmann  (this  vol.,  ii,  340),  to- 
gether with  a  modified  construction.  C.  H.  D. 

Two  Laboratory  Condensers  with  Internal  Cooling.  Erik 
ScHiRM  {Zeitsch.  angew.  CJiem.,  1912,^25,  1225 — 1226). — Two  simple 
vertical  condensers  with  internal  cooling  are  described.  The  annular 
condensing  space  is  provided  with  a  side-arm  for  distillation,  and  with 
a  neck  at  the  lower  end.  In  one  form  the  mantle  is  fitted  to  the  inner 
vessel  by  means  of  cork  or  rubber,  in  the  second  a  ground  joint 
is  used.  0.  H.  D. 

Partition-coefficients.  Jose  Rodriguez  Carracido  {Anal.  Fis. 
Quim.,  1912,  10,  190 — 191). — A  lecture  demonstration  on  partition  is 
afforded  by  shaking  iodine  water  with  carbon  disulphide,  and  showing 
that  the  water  still  contains  iodine  by  means  of  starch  paper.  On 
now  adding  a  crystal  of  potassium  iodide,  it  may  be  shown  that  the 
carbon  disulphide  remains  faintly  pink  even  after  prolonged  agitation. 

G.  D.  L. 

Photochemical  Lecture  Experiments  of  Plant  Physiological 
Interest.  Oskar  Baudisch  and  Erwin  Mayer  (Ber.,  1912,  45, 
1771_1775.  Compare  Baudisch,  Abstr.,  1911,  ii,  523).— When 
aqueous  solutions  of  potassium  nitrate  are  exposed  in  a  flat  dish  to  the 
rays  of  a  mercury  lamp,  oxygen  is  very  soon  liberated.  This  is  made 
visible  by  the  addition  of  a  little  starch  and  potassium  iodide  :  a  blue 
coloration  is  produced  in  five  to  ten  seconds.  The  interposition  of  a 
glass  plate  delays  change  for  twenty  minutes.  The  same  change  also 
takes  place  in  sunlight.  By  interposing  various  solutions,  the 
influence  of  light  of  different  wave-lengths  on  the  rate  of  elimination 
of  oxygen  can  be  measured. 

Aloin,  which  becomes  red,  may  also  be  used  to  detect  the  liberation 
of  oxygen  ;  this  reagent  is  also  applicable  to  show  the  elimination  of 
oxygen  from  nitrites,  and  also  from  aliphatic  and  aromatic  nitro- 
compounds, a  process  which  takes  from  two  minutes'  exposure  with 
nitromethane  to  some  seventeen  minutes  with  nitrobenzene. 

The  aliphatic  nitro-compounds  when  exposed  to  light  with  o-,  m-,  and 
/)-phenylenediamine  give  the  same  colour  reactions  as  the  aliphatic 
aldoximes,  from  which  it  is  assumed  that  the  nitro-compounds  are 
partly  converted  into  these. 

The  colour  reactions  given  by  the  aldoxines  are  due  to  labile  inter- 
mediate compounds  formed  during  the  Beckmann  rearrangement  into 
the  corresponding  acid  amides.  E.  F.  A. 
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Apparatus  for  the  Electrolytic  Production  of  Oxygen  and 
Hydrogen.  Gebr.  Kuhstrat  {Zeitsch.  aiigew.  Chem.,  1912,  25, 
1277 — 1278). — Tho  apparatus  consists  of  a  glass  cylinder  with  wooden 
lid,  supporting  an  inner  glass  cylinder  open  below.  A  sheet  nickel 
electrode  is  inside  this  cylinder,  the  other  electrode,  also  of  nickel, 
being  in  the  annular  space.  The  electrolyte  is  30%  sodium  hydroxide. 
The  inner  electrode  is  made  the  cathode  or  the  anode,  according  as 
hydrogen  or  oxygen  is  refjuired.  The  apparatus  regulates  itself  auto- 
matically, like  a  Kipp  apparatus,  the  liquid  in  the  inner  space  only 
rising  high  enough  to  maintain  the  pressure  at  which  the  gas  is  being 
delivered.  With  a  current  of  3  amperes,  20  c.c.  of  hydrogen  are 
evolved  per  minute.  A  layer  of  paraffin  is  used  to  cover  the  electrolyte, 
and  the  air  is  removed  before  beginning  to  collect  the  gas. 

C.  H.  D. 

Ultramicroscopy  of  Iodine  Solutions.  J.  Amakn  {Kolloid.  Chem. 
Beihffte,  1912,  3,  337—360.  Compare  Abstr.,  1910,  ii,  496,  844).— 
Some  of  the  observations  described  in  the  paper  have  already  been 
published  {loc.  cit.).  The  results  are  summarised  as  follows  :  Iodine 
can  exist  in  solution  in-  seven  different  forms:  (1)  as  1'  and  I'j  ions; 
(2)  as  free  iodine,  Ij,  in  true  solution  ;  (3)  as  polymerides  of  free 
iodine  in  ultramicroscopic  and  amicroscopic  particles ;  (4)  free  iodine  as 
microscopic  particles  suspended  in  the  liquid  ;  (5)  combined  iodine 
in  true  solution,  forming  definite  additive  compounds,  IgSolVn,  with 
the  solvent ;  (6)  combined  iodine  in  the  polymerised  molecule  of  a 
true  additive  compound  in  the  colloidal  state;  (7)  as  a  micellar  ad.sorption 
compound  of  indefinite  composition,  varying  with  the  conditions. 

Any  alteration  of  the  free  energy  must  affect  the  complicated 
equilibrium  in  such  systems,  and  alterations  of  colour,  for  instance, 
are  probably  not  duo  solely  to  the  formation  of  compounds  with 
the  solvent,  but  also  to  the  occurrence  of  free  iodine  in  the  colloidal 
phase.  The  latter  may  be  composed  of  free  iodine  or  of  additive 
compounds  with  the  solvent. 

The  alteration  in  the  colotir  of  the  solutions  due  to  light  probably 
consists  mainly  in  a  reduction  of  the  additive  compounds  under  definite 
conditions  of  temperature  and  pressure,  free  iodine  acting  as  catalyst. 

G.  S. 

Stability  of  the  Hy poiodites.  Victor  Auoer  (Compt.  rend.,  1912, 
154,  1806—1807  *).— Forster  and  Gyr  (Abstr.,  1903,  ii,  209)  state  that 
the  reaction  represented  by  the  equation:  M0l  +  MI  +  2MHC0,= 
I3  + 2M2CO3  + HjO  is  far  from  complete,  even  in  the  presence  of  a 
large  excess  of  a  saturated  solution  of  the  alkali  hydrogen  carbonate. 
The  author  finds  that  this  is  probably  due  to  the  action  of  the  normal 
carbonate,  which  is  present,  on  the  iodine,  with  the  consequent  re-forma- 
tion of  hypoiodites.  If  the  hydrogen  carbonate  used  is  saturated  with 
carbon  dioxide  or  diluted  with  water  saturated  with  carbon  dioxide, 
•  and  £hU.  Soc.  chitn.,  1912,  [iv],  U,  728—731. 
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the  reaction  is  complete  in  the  sense  of  the  above  equation.  Hypoiodite 
is  not  formed  from  iodine  and  an  alkali  hydrogen  carbonate  in  the 
presence  of  carbon  dioxide,  even  after  several  days. 

The  observation  of  Lunge  and  Schoch  (Abstr.,  1883,  17),  that 
calcium  hypoiodite  is  not  readily  destroyed  by  boiling  its  solution,  is 
incorrect.  These  authors  based  their  conclusions  on  the  results  of  the 
decolorisation  of  indigo-carmin  by  the  solution  examined.  This 
solution  contained  calcium  hydroxide,  however,  which  of  itself  rapidly 
destroys  indigo-carmin.  T.  S.  P. 

Colloidal  Sulphur  and  Iodic  Acid.  M.  Raffo  and  G.  Rossi 
(Zeiisch.  Cfiem.  Ind.  Kolloide,  1912,  10,  278— 280).— When  colloidal 
sulphur  and  iodic  acid  are  mixed,  a  deep  red  colour  due  to  free  iodine  is 
immediately  developed,  and  subsequently  a  voluminous,  dark  red 
precipitate  composed  of  a  mixture  of  iodine  and  sulphur  separates. 
There  is  evidence  that  the  sulphur  is  oxidised  to  sulphur  dioxide  by 
the  iodic  acid,  the  resulting  hydriodic  acid  is  oxidised  to  free  iodine  by 
part  of  the  iodic  acid,  and  the  latter  also  oxidises  the  sulphur  dioxide 
to  sulphuric  acid.  Quantitative  investigation  shows  that  under 
certain  conditions  the  reaction  increases  at  first  with  the  iodic  acid 
concentration,  attains  a  maximum,  and  beyond  that  point  diminishes 
with  further  increase  in  concentration.  According  to  the  conditions 
the  reaction  proceeds  until  the  iodic  acid  or  the  sulphur  is  used  up,  or 
until  the  sulphur  separates  in  gelatinous  form.  G.  S. 

Colours  Due  to  Sulphur.  Josef  Hoffmann  {Zeitsch.  Chem.  Ind. 
Kolloide,  1912,  10,  275— 278).— It  is  shown  that  the  colour  of  ultra- 
marine is  due  to  the  presence  of  sulphur  in  colloidal  solution,  and  that 
a  number  of  compounds  act  as  suitable  solvents  for  colloidal  sulphur. 

The  silicon  dioxide  in  ultramarine  can  be  completely  displaced  by 
boron  trioxide  without  the  disappearance  of  the  blue  colour.  Further, 
the  colour  does  not  greatly  alter  for  variation  in  the  composition  of 
the  solvent  from  Na^BgO^^  to  NagBjoOjg,  which  speaks  in  favour  of 
the  solution  theory.  Further,  when  potassium  thiocyanate  is  dehydrated 
and  heated  to  redness,  it  becomes  blue,  and  sulphur  can  be  extracted 
from  the  cooled  mass,  which  shows  that  potassium  cyanide  and  thio- 
cyanate are  suitable  solvents  for  colloidal  sulphur.  Finally,  phosphoric 
oxide  also  gives  a  deep  blue  colour  on  fusing  with  sodium  sulphide  at 
900°  but  the  colour  disappears  on  cooling. 

It  is  suggested  that  the  blue  colour  of  the  solution  obtained  by 
dissolving  disulphur  trioxide  in  concentrated  sulphuric  acid  is  due  to 
the  presence  of  a  trace  of  colloidal  sulphur.  G.  S. 

Pyrosulphuryl  Chloride  and  Chlorosulphonic  Acid.  Charles 
Robert  Sanger  and  Emile  Raymond  Riegel  {Zeitsch.  anorg.  Chem., 
1912,  76,  79 — 128). — After  a  review  of  the  known  methods  of  prepar- 
ing pyrosulphuryl  chloride  and  chlorosulphonic  acid,  experiments  to 
determine  the  best  methods  are  described. 

A  mixture  of  fuming  sulphuric  acid  and  sulphur  trioxide  is  added 
gradually  to  an  excess  of  dry  carbon  tetrachloride  in  a  heated  flask. 
The  reaction  occurring  is  2S08  +  CCl^  =  COClg  +  S2O5CI2,  but  chloro- 
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sulphonic  acid  is  also  formed.  After  gas  ceases  to  be  evolved,  the 
product  is  distilled  and  fractionated.  The  first  fraction,  b.  p. 
125 — 130°,  contains  carbonyl  chloride  and  carbon  tetrachloride  ;  the 
second,  up  to  IGC^,  is  again  distilled,  and  that  boiling  above  130°  is 
taken.  This  is  then  mixed  at  0°  with  sodium  chloride,  previously 
dried  at  1 50°  :  SO^HCl  +  NaCl  =  SOgNaCl  +  HCl.  When  the  evolution 
of  hydrogen  chloride  has  ceased,  the  mixture  is  distilled  under 
20 — 30  mm.  pressure.  The  product  is  purified  by  a  final  distillation 
from  sodium  chloride  under  reduced  pressure. 

Pyrosulphuryl  chloride  has  b.  p.  152  5— 153°/766  mm.  and  56—577 
19  mm.,  without  appreciable  decomposition  in  the  absence  of  moisture. 
It  has  jyf  1-837  and  DJ  1-872,  and  m.  p.  -375  to  -37°. 

Chlorosulphonic  acid  is  prepared  by  passing  dry  hydrogen  chloride 
into  sulphuric  acid  containing  sulphur  trioxide  and  distilling  iu 
hydrogen  chloride,  collecting  the  fraction  between  145°  and  160°.  It 
is  best  purified  by  fractional  crystallisation  at  a  low  temperature,  and 
then  has  b.  p.  151— 152°/765  mm.  and  74— 75°/19  mm.,  but  disso- 
ciates considei'ably  under  low  pressures.  The  crystalline  solid  has 
m.  p.  -81  to  -80°,  but  when  impure  a  glass  is  readily  formed. 
Chlorosulphonic  acid  has  Df  1753,  D:|  1-784. 

The  two  compounds  may  be  distinguished  by  their  behaviour  towards 
powdered  seleuium  or  tellurium,  which  gives  colorations  with  chloro- 
sulphonic acid,  but  not  with  pyrosulphuryl  chloride.  The  latter 
compound  is  much  less  readily  attacked  by  water  than  chlorosulphonic 
acid.  When  pyrosulphuryl  chloride  and  sulphuric  acid  are  sealed 
together  in  a  glass  tube,  the  originally  immi-scible  liquids  become 
homogeneous  in  the  course  of  a  month,  and  chlorosulphonic  acid  is 
formed  without  any  increase  of  pressure  : 

^.p^Cl^  +  H.SO,  Zl  aSOgHCl  +  SO3.  C.  H.  D. 

The  Molecular  Weight  of  Selenium  in  Solution.  F.  Olivari 
{AUi  li.  Accad.  Lincei,  1912,  [v],  21,  i,  718— 726).— The  examination 
of  mixtures  of  selenium  and  iodine  indicates  the  molecular  weight  Se^ 
(Abstr.,  1909,  ii,  39.  568,  996),  differing  widely  from  the  values  Se« 
and  Se,Q  obtained  by  Beckmann  with  phosphorus  and  methylene  iodide 
(Abstr.,  1904,  ii,  235).  Determinations  of  the  freezing  point  of 
solutions  of  selenium  iu  fused  mercuric  chloride  (Abstr.,  1909,  ii, 
805)  show  that  the  molecular  weight  diminishes  with  increasing 
dilution. 

The  freezing-point  curve  of  mixtures  of  mercuric  bromide  and 
selenium  shows  that  a  compound  does  not  exist,  and  that  there  is  a 
region  of  immiscibility  in  the  liquid  state  from  16  to  53%  Se.  The 
eutectic  point  is  at  210°  and  about  81%  Se.  The  molecular  lowering, 
determined  by  means  of  anthraquinone,  phenanthraquinone  and 
sulphur,  is  406  (403  :  Guinchant,  Abstr.,  1909,  ii,  790).  The  molecular 
weiglit  of  selenium  ranges  from  Se,  or  Se^  in  dilute  solutions  to  Se^  in 
concentrated  solutions.  C.  H.  D. 

The  Formation  of  Nitrogen  Oxides  by  the  Electric  Spark 
Discharge  in  Liquid  Air.  Ernst  Muller  {Zeitsch.  anorg.  Cli«in., 
1912,  76,  324 — 346). — An  electric  discharge  in  liquid  air  leads  to  the 
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formation  of  green  flocks,  described  as  nitrogen  trioxide  (Helbig,  Abstr., 
1903,  ii,  361).  The  green  substance  rapidly  becomes  blue  in  light, 
and  the  author  (Zeitsch.  angeto.  Chem,,  lUll,  24,  1179)  suggested  the 
formula  NOg  for  it,  decomposing  according  to  the  equation  2N03  = 
NgOg  +  Og.  Raschig  (this  vol.,  ii,  346)  has  proposed  the  same  formula 
for  a  product  obtained  by  passing  nitric  oxide  into  liquid  air  or  oxygen. 
It  is  now  found  that  ozone  is  not  formed  in  the  decomposition,  that 
originally  observed  being  of  separate  origin.  When  a  discharge  of 
high  frequency  is  employed,  ozone  is  obtained,  unaccompanied  by  the 
green  compound. 

The  analysis  is  difficult  on  account  of  the  adherence  of  liquid  oxygen 
to  the  solid.  The  ratio  N  :  0=  1  :  1*5  is  obtained,  whether  the  oxygen 
is  removed  by  evacuating  at  a  low  temperature  or  by  warming  to 
—  118°,  or  by  washing  with  liquid  nitrogen  and  removing  this  at 
— 140°.  The  melting  point,  determined  by  means  of  a  platinum 
resistance  thermometer,  is  —  102°,  and  this  is  the  same  for  the  product 
obtained  by  Kaschig's  method.  Easchig's  result  (1  :  3)  is  probably  due 
to  adherence  of  oxygen.  It  is  shown  that  silica  retains  much  oxygen, 
even  above  —  158°.  It  is  possible  that  a  higher  oxide  exists  at  low 
temperatures  and  in  presence  of  an  excess  of  oxygen,  but  the 
compound  isolated  is  in  all  cases  nitrogen  trioxide.  C.  H.  D, 

The  Catalytic  Oxidation  of  Aqueous  Solutions  of 
Hypophosphites.  Adolf  Sieverts  and  F.  Loessnek  {Zeitsch.  anorg. 
Chem.,  1912,76,  1—29.  Compare  Abstr.,  1909,  ii,  883).— Palladium 
catalyses  the  oxidation  of  hypophosphorous  acid,  whilst  the  similar 
action  of  copper  and  silver  precipitates  has  been  attributed  to  the 
presence  of  hydrides  (Bartlett  and  Merrill,  Abstr.,  1895,  ii,  268 ; 
Bartlett  and  Rice,  ibid.,  1897,  ii,  212),  It  is  now  shown  that  the 
active  substances  are  the  metals,  and  not  the  hydrides. 

The  reduction  of  copper  sulphate  with  sodium  hypophosphite  yields 
a  red,  spongy  mass,  which  does  not  contain  hydrogen,  but  consists  of 
copper  with  small  quantities  of  oxygen  and  phosphorus,  the  oxygen 
being  absorbed  during  washing  and  drying.  It  is  active  towards 
hypophosphites. 

Silver  nitrate  and  hypophosphorous  acid,  free  from  chlorine,  yield  a 
precipitate  which  is  also  free  from  hydrogen. 

On  addition  of  sodium  hypophosphite  to  an  excess  of  palladium 
sulphate,  leaflets  of  metallic  palladium  are  precipitated  without 
evolution  of  hydrogen.  When  the  hypophosphite  is  in  excess,  the 
quantitative  results  do  not  prove  whether  the  metal  or  a  hydride  is 
the  active  substance,  as  palladium  saturated  with  hydrogen  precipitates 
palladium  from  its  salts.  Palladium  precipitated  by  means  of  carbon 
monoxide,  which  cannot  contain  hydrogen,  also  decomposes  hypo- 
phosphites, indicating  that  the  metal  is,  as  in  other  cases,  itself 
active. 

Platinum  black  is  not  a  catalyst  for  the  decomposition  of  hypo- 
phosphites. The  oxidation  which  takes  place  is  proportional  to  the 
weight  of  the  platinum  black  used,  and  is  due  to  the  oxygen  retained 
by  it, 

Bach's  results  for  the  kinetics  of  the  decomposition   by   palladium 


INOKQANIO  CUEMISTUr.  ii.   755 

(Abstr.,  1910,  ii,  31)  are  confirmed  and  extended.  Instead  of 
measuring  the  hydrogen  evolved,  the  solution  is  agitated  bj  means  of 
a  stream  uf  hydrogen,  and  the  reaction  is  followed  iodometrically.  The 
palladium  shows  "  fatigue,"  but  its  properties  are  restored  by  washing 
aud  drying  ut  100°. 

iSodium  and  potassium  hydroxides  are  equally  active  as  catalytic 
oxidising  agents  towards  hypophosphites  : 

HoP(  X;  + 11,0  -  H  jPOj'  +  H,. 
A  special  apparatus  for  the  experiments  is  described.  The  reaction  is 
of  the  first  order,  and  its  temperature-coefficient,  determined  by 
experiments  at  91°  and  100°,  is  normal.  The  velocity  at  100°  is 
much  less  than  that  found  with  palladium  black  at  the  ordinary 
temperature.  C.  H.  D. 

Ultraphosphates.  I.  Some  Salts  of  the  Least  Hydrous 
Phosphorio  Acid.  Adolf  V.  Kkoll  [Zeitsch.  anorg.  C/iem.,  1912, 
76,  387 — 418). — This  investigation  was  begun  with  the  "  tetrabasic  " 
calcium  phosphate,  4CaO,3P205,  of  Thomas  slag.  The  readily  volatile 
modification  of  phosphoric  oxide,  obtained  by  the  direct  combustion  of 
phosphorus,  is  sublimed  in  oxygen  through  platinum  black  and  passed 
over  heated  lime.  Heat  is  developed,  and  a  fuj-ed  mass  is  obtained, 
having  the  composition  SCaO.SPgOj.  When,  however,  the  temperature 
is  kept  at  350°,  the  glassy  product  has  the  composition  SCaO.SPjOj, 
but  passes  into  the  more  basic  compound  when  fused.  Hmall  quantities 
of  a  platinum  phosphate  are  always  formed  from  the  platinum  boat 
used. 

Phosphoric  oxide  reacts  with  silver  at  a  high  temperature,  forming 
a  yellow  glass,  Ag20,3Pj05,  which  dissolves  in  water  to  a  ruby -red 
solution,  containing  colloidal  silver.  If  the  glass  is  somewhat  over- 
heated, a  silver  ruby  glass  is  obtained.  This  has  not  yet  been  found  to 
occur  witli  silicates  or  phosphates.  The  fused  pi-oduct  is  almost 
colourless,  but  yields  the  red  colloidal  solution  with  water.  The 
aqueous  solution  contains  an  acid  silver  metiiphosphate.  It  yields  a 
brown  precipitate  with  sodium  ortbophosphate. 

Lead  or  lead  oxide,  when  heated  in  phosphoric  oxide  vapour,  yields  a 
clear  liquid,  from  which  the  stable  salt,  5PbO,3P,Oj^,  crystallises.  The 
ultraphosphate,  PbO,3P205,  has  also  been  obtained.  Similar  salts  of 
nickel  and  magnesium  appear  to  exist.  Alkali  hydroxides  and 
carbonates  yield  products^  approaching  the  composition  2NajO,3Pj05, 
2Li.^O,3P205,  and  K30,3P205. 

The  dehydration  of  metaphosphoric  acid  by  heat  does  not  give  any 
definite  ultraphosphoric  acid,  the  results  being  complicated  by  the 
volatility  of  the  acids,  llough  experimeuts  with  lead  oxide  and 
metaphosphoric  acid  suggest  that  hydrates  of  the  ultra-acids  may 
exist.  C.  H,  D. 

The  Oxidation  of  Arsenious  Acid  by  the  Oxygen  of  the 
Air.  F.  Keinthaleh  (C7*«7/i.  Zeit.,  1912,  36,  713). — A  solution 
containing  sodium  dihydrogeu  arsenite  and  sodium  hydrogen  carbonate 
undergoes  slow  oxidation  on  warming  in  contact  witu  the  air,  in 
contradiction  to  a  statement  by  Mohr  that  it  remains  unaltered.     At 
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ordinary   temperatures   no   oxidation   could    be   detected    after    four 
months.  T.  S  P. 

The  Chemical  Behaviour  of  the  Different  Modifications 
of  SiUca.  Robert  Schwarz  {Zeitsch.  anorg.  Chem.^  1912,  76, 
422 — 424). — Tridymite  is  conveniently  prepared  artificially  by  fusing 
sodium  silicate  with  three  times  its  weight  of  sodium  phosphate  for 
fcix  hours  at  1000°,  extracting  with  water,  filtering,  and  washing 
until  free  from  phosphate.  The  residue  has  D  2'310,  and  forms 
microscopic,  hexagonal  tablets. 

Cristobalite  is  obtained  by  heating  powdered  transparent  silica 
glass  in  a  porcelain  furnace.  It  has  D  2'319,  and  becomes  isotropic 
after  a  short  heating  at  250°,  whilst  tridymite  remains  doubly 
refracting  after  the  same  treatment. 

The  different  modifications  of  silica,  reduced  to  a  uniform  fineness 
of  0'04  mm.  by  eleutriation,  show  little  difference  in  their  behaviour 
towards  boiling  5%  sodium  carbonate  solution,  but  the  solubility  in 
hydrofluoric  acid  varies  considerably.  Thus,  heating  for  an  hour 
with  1%  hydrofluoric  acid,  renewing  the  evaporated  water  every 
twenty  minutes,  dissolves  5*2%  of  quartz,  20 "3%  of  tridymite, 
25"8%  of  cristobalite,  and  52*9%  of  amorphous  silica.  The  modifica- 
tion stable  at  the  ordinary  temperature,  quartz,  is  therefore  the  least 
reactive.  C.  H.  D. 

Growth  of  Silicic  Acid  Gels.  Raphael  E.  Liesegang  {Zeitsch. 
Chem.  Ind.  Kolloide,  1912,  10,  273— 275).— When  a  non-dialysed 
silicic  acid  sol,  prepared  in  the  usual  way,  is  poured  into  a  flask 
in  the  bottom  of  which  are  crystals  of  sodium  carbonate,  the  gel 
formation  (due  to  the  removal  of  hydrochloric  acid)  begins  at  the 
surface  of  the  crystals  and  spreads  outwards.  That  the  effect  is  not 
due  to  diffusion  of  the  sodium  salt  is  shown  by  the  fact  that  a 
non-diffusible  substance,  such  as  calcium  carbonate,  has  the  same  effect 
as  the  former  salt ;  the  phenomenon  is  therefore  connected  with  the 
diffusion  of  the  hydrochloric  acid  into  the  carbonate.  These  results 
offer  a  possible  explanation  of  the  change  of  mussel  shells  to  a 
silicious  material,  and  of  the  occurrence  of  opals  in  cracks  in  limestone 
rocks. 

Experiments  were  made  with  silicic  acid  sols  which  contained 
calcium  nitrate,  ferrous  sulphate,  or  ferric  chloride,  and  were  poured 
on  to  sodium  carbonate  crystals  with  the  object  of  throwing  light  on 
the  origin  of  banded  structures,  such  as  oolites,  but  the  results  were 
not  conclusive.  G.  S. 

The  Reduction  of  Silicates  by  means  of  Metallic  Calcium. 
Edgar  Wedekind  and  Lucien  DiIre  {Zeitsch.  angew.  Chem.,  1912, 
25,  1265 — 1268). — The  powdered  silicates  are  mixed  with  calcium 
turnings  and  heated  in  an  exhausted  iron  tube.  The  product  is 
powdered,  and  washed  successively  with  water,  acetic  or  hydrochloric 
acid,  water,  and  acetone.  It  has  not  been  found  possible  to  prepare 
definite  silicides  in  this  way.  Aluminium  silicate  is  hardly  attacked, 
but  other  silicates  undergo  reduction,   the  silicides    being   probably 
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formed  as  intermediate  products.  Wollastonite  yields  an  insoluble 
reniduo  of  unknown  compoHition,  whilst  zircon  yields  impure 
zirconium,  rhodonite  is  converted  into  products  soluble  in  dilute 
acids,  and  garnierite  yields  an  impure  nickel  calcium  silicide. 
Glucinum  silicide  is  obtained,  but  not  in  a  completely  pure  form, 
by  the  reduction  of  beryl.  C.  H.  D. 

Periodates  of  the  Alkali  Metals.  Victor  Auger  {Compt. 
rend.,  1912,  154,  1699— 1700*).— The  author  has  not  been  able  to 
confirm  the  observation  of  GarzaroUi-Thurnlackh  (Abstr.,  1902,  ii, 
67)  that  periodate  is  formed  when  ozone  acts  on  a  solution  of 
potassium  iodide.  The  latter  observer  tested  for  periodate  by  passing 
a  current  of  carbon  dioxide  through  the  solution  containing  the 
products  of  oxidation  and  unaltered  iodide,  assuming  that  iodine  is 
not  liberated  from  a  mixture  of  iodide  and  iodate  under  such  con- 
ditions, whereas  it  is  from  periodate  and  iodide.  The  author  shows, 
however,  that  iodine  is  liberated  from  iodide  and  iodate  by  carbon 
dioxide  unless  a  large  excess  of  sodium  hydrogen  carbonate  is  present. 

The  observations  of  both  GarzaroUi-Thurnlackh  {loc.  cit.)  and  of 
Pochard  (Abstr.,  1900,  ii,  536)  on  the  interaction  between  iodide  and 
periodate  are  incorrect,  being  vitiated  by  taking  no  precautions  to 
exclude  carbon  dioxide.  The  first  reaction  which  takes  place  is  given 
by  the  equation  :  SNalO^  -j-  2Nal  -f  SRf)  =  2Na2H3 10^  +  NalO,  +  Ij, 
which  is  then  followed  by  the  reaction:  2NajH8lOj-t-l2  =  3NaI08  + 
Nal  -f-  3H2O.  In  the  presence  of  carbon  dioxide,  the  periodate, 
NajHjIOg,  first  gives  the  periodate,  NalO^,  and  this  then  interacts 
with  the  iodide  in  the  presence  of  carbon  dioxide,  giving  iodate  and 
iodine.  T.  S.  P. 

Reciprocal  Behaviour  of  Alkali  Sulphates,  Chromates, 
Molybdates,  and  Tungstates  at  Low  and  at  High  Tempera- 
tures. I.  Mario  Amadori  {Atti  Ji.  Accad.  Lincei,  1912,  [v],  21,  i, 
667 — 673.  Compare  this  vol.,  ii,  48,  154). — One  hundred  grams  of 
water  at  25°  dissolve  12 '10  grams  of  potassium  sulphate,  6462 
grams  of  potassium  chromato,  and  1846  grams  of  potassium  molybdate. 
The  last  salt  crystallises  anhydrous  from  water  at  25°,  and  in  contact 
with  water  at  this  temperature  remains  anhydrous. 

In  agreement  with  the  results  of  Fock  (Abstr.,  1897,  ii,  479),  and 
in  contradiction  to  those  of  Hertz  (Diss.,  Berlin,  1895),  the  solubility 
curve  of  potassium  sulphate  and  chromate  is  of  Roozeboom's  type  I. 
The  mutual  solubility  of  the  two  salts  in  the  solid  state  is  complete, 
and  the  more  soluble  of  the  salts  (the  chromate)  is  always  in  greater 
proportion  in  the  solution  than  in  the  crystals. 

Potassium  chromate  and  molybdate  give  a  solubility  isotherm  similar 
to  that  of  the  preceding  case,  and  the  relation  between  the  two  salts 
in  the  solution  and  in  the  crystals  varies  in  a  similar  manner.  The 
same  holds  for  the  sulphate  and  molybdate. 

It  cannot  be  asserted  definitely  that,  in  these  cases,  the  solubility 
isotherms  and  the  curves  representing  the  relation  between  the  con- 
centrations of  the  two  salts  in  the  crystals  and  in  the  solutions  are 
*  aai.£uU.  Soc.  chim.,  1912,  [iv],  11,  731—737. 
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continuous,  but  the  general  characters  of  the  curve  indicate  such  to  be 
the  case.  T,  H.  P. 

Capacity  of  Sodium  Halides  for  Forming  Solid  Solutions 
at  High  Temperatures.  Mario  Amadori  (Atti  E.  Accad.  Lincei, 
1912,  [v],  21,  i,  467—472.  Compare  this  vol.,  ii,  48).— These 
investigations  were  made  at  high  temperatures,  because,  unlike  the 
potassium  salts,  sodium  bromide  and  iodide  crystallise  from  water 
with  2H2O.  The  melting  points  of  the  pure  sodium  salts  are : 
chloride,  808°  ;  bromide,  748°  ;  iodide,  662°. 

The  solidifying  point  of  the  bromide  is  slightly  lowered  (to  744°)  by 
addition  of  chloride.  The  cooling  curves  of  the  separate  mixtures 
show  merely  a  retardation  over  at  most  10 — 12°.  These  curves  and 
the  diagram  of  state  demonstrate  the  complete  solubility  of  the 
chloride  and  bromide  at  high  temperatures  (compare  Ruff  and  Plato, 
Abstr.,  1903,  ii,  588). 

The  system  NaBr — Nal  exhibits  behaviour  similar  to  that  of  the 
preceding  pair,  the  minimum  temperature  of  crystallisation  being 
645°,  and  the  two  salts  being  miscible  in  all  proportions  in  the  solid 
state.  The  cooling  shows  no  anomaly  which  can  be  attributed  to  the 
decomposition  of  mixed  crystals. 

In  the  system  NaCl — Nal,  mixtures  containing  from  Oto  26  mols.  % 
of  the  chloride  crystallise  over  a  wide  interval,  solid  solutions  of 
chloride  in  iodide  being  deposited.  Mixtures  containing  26 — 96  mols.  % 
of  the  chloride  deposit  firstly  mixed  crystals  more  or  less  rich  in 
chloride,  and  later,  at  578°,  a  eutectic  mixture  of  limiting  mixed 
crystals.  When  the  proportion  of  chloride  exceeds  96  mols.  %,  the 
cooling  curves  show  no  eutectic  arrest,  homogeneous  mixed  crystals 
being  formed  on  solidification.  The  curve  of  primary  crystallisation 
consists  of  two  branches  meeting  in  the  eutectic  point  578°,  which 
corresponds  with  37  mols.  %  NaCl  (compare  Ruff  and  Plato,  loc.  cit.). 

The  crystallisation  curves  determined  by  Yrshesnevsky  (this  vol., 
ii,  137)  for  KCl— KBr,  KBr— KI,  and  KCl— KI  differ  considerably 
from  those  obtained  by  the  author  and  Pampanini  (this  vol.,  ii,  48). 
For  the  third  pair  the  difference  between  the  temperatures  of  primary 
crystallisation  are  not  so  great  as  with  the  other  pairs,  but  whilst  the 
author's  results  indicate  restricted  solubility  in  the  solid  state,  those 
of  Vrshesnevsky  point  to  complete  solubility.  T.  H.  P. 

The  Binary  Systems  Li2Si03-Al2(Si03)3,  Li4Si04-Al4(Si04)3, 
LiAlOa-SiOg,  and  the  Lithium  Aluminosilicate  Minerals. 
R.  Ballo  and  Emil  Dittleh  (Zeitsch.  anorg.  Ghem.,  1912,  76,  39 — 69). 
— The  above  systems  have  been  investigated  as  a  part  of  the  ternary 
system  Li20-Al203-Si0.2.  Two  lithium  silicates  are  known  to  be 
stable,  Li2!Si03,  m.  p.  1180°,  and  Li^SiO^,  m.  p.  1217°,  whilst  only  a 
single  aluminium  silicate,  AlgSiOg,  is  stable  in  contact  with  the  liquid 
phase. 

Mixtures  of  lithium  and  aluminium  metasilicates,  prepared  from 
their  pure  constituents,  give  a  freezing-point  curve  which  indicates 
that,  starting  from  the  lithium  end,  solid  solutions  are  formed  as  far  as 
30  mol.  %  Al2(Si03)3,  and  that  beyond  the  eutectic  point  a  maximum 
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occurs  at  965°,  corresponding  with  the  compound  2Li2SiOg,Al2(Si03)3« 
There  is  then  a  second  eutectic  point  at  920°  and  the  curve  rises 
steeply  to  a  maximum  at  1275°,  corresponding  with  LigSiOg, 
Al2(Si03)g.  The  third  eutectic  point  is  at  1200°.  The  conclusions 
drawn  from  the  curve  are  confirmed  by  determinations  of  the 
density  and  by  the  examination  of  micro- sections.  The  second 
compound  differs  widely  from  natural  spodumene  and  kunzite,  which 
havo  the  same  composition  and  yield  a  product  identical  with  the 
pynthetic  compound  when  fused  and  slowly  cooled.  The  refractive 
index  of  natural  spodumene  is  1*665,  and  that  of  the  artificial 
compound  (y-spodumene)  1"525.  The  velocity  of  transformation  of 
spodumene  has  been  studied  at  different  temperatures  (compare  Endell 
and  Rieke,  this  vol.,  ii,  266).  The  violet  colour  characteristic  of 
kunzite  is  obtained  by  rapid  cooling  of  the  molten  mass.  /J-Spodumene 
is  formed  on  heatingjto  about  1000°  and  has  D  2-41,  against  3*17  for  a- 
and  2"313  for  y-spodumene.     The  glass  has  D  2*36. 

Mixtures  cori-esponding  with  the  orthosilicates  give  a  freezing-point 
curve  on  which  the  compound  3Li4Si04,Al4(Si04)3  does  not  appear  as  a 
maximum,  but  indicates  decomposition,  at  1079°,  below  the  melting 
point.  There  are  eutectic  points  at  1020°  and  1170°,  with  an 
intervening  maximum  at  1330°,  corresponding  with  the  compound 
Li^SiO^,Al^(Si04)3,  identical  in  composition  with  eucryptite,  which  does 
not  occur  in  sufficiently  distinct  crystals  to  establish  the  complete 
identity.  Eutectic  structures  are  well  developed.  All  these  silicates 
crystallise  well. 

Lithium  aluminates  are  only  formed  at  high  temperatures.  The 
mixture  having  the  composition  LiAlOg  melts  at  1900 — 2000°,  and  is 
homogeneous  on  cooling.  It  can  retain  up  to  12'5  mol.  %  AlgOg  in 
solid  solution,  beyond  which  point  corundum  also  crystallises. 

In  the  system  LiA102~Si02  the  two  double  silicates,  and  also  two 
complex  silicates,  LiAlSigOg,  m.  p.  about  1250°,  and  LiAlSi^OiQ,  m.  p. 
about  1200°,  have  been  detected,  but  neither  has  been  completely 
identified  with  petalito.  Natural  petalite  undergoes  a  change  at  1200°, 
becoming  isotropic  without  assuming  all  the  properties  of  the  glass. 

C.  H.  D. 

The  Ternary  System  Silver-Tin-Lead.  Nicola  Parravano 
{AUi  E.  Accad.  Lincei,  M)12,  [v],  21,  i,  575— 581).— A  theoretical 
discussion,  in  which  the  conclusions  previously  arrived  at  as  to  the 
constitution  of  ternary  systems  (Abstr.,  1911,  ii,  704,705;  compare 
Sahmen,  this  vol.,  ii,  438)  are  applied  to  the  system  silver-tin-lead 
(Abstr.,  1911,  ii,  281).  C.  H.  D. 

Thermal  Analysis  of  the  System  AgCl-AgjS.  Carlo 
Sandonnini  {Atli  Ji.  Accad.  Lincei,  1912,  [v],  21,  i,  479—482).— 
The  solidification  curve  of  the  system  AgCl-Ag.,S  consists  of  two 
branches  meeting  in  the  eutectic  point  380°,  which  correspond  with 
35  mol.  %  of  the  sulphide.  The  latter  solidifies  with  slight  development 
of  heat,  so  that  it  is  difficult  to  fix  exactly  the  commencement  of 
crystallisation  with  the  mixtures  rich  in  sulphide. 

The  results  of  the  thermal  analysis  and  those  obtiiiued  by  etching 
the  various  mixtures  with  dilute  nitric  acid  (1:1)  indicate  that  silver 
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sulphide  in  the  solid  state  dissolves  about  10  mol.  %  of  the  chloride.  It 
cannot,  however,  be  decided  if,  or  to  what  extent,  the  sulphide  dissolves 
in  the  chloride. 

The  transformation  point  of  silver  sulphide  shown  in  the  cooling 
curve  of  the  pure  salt  as  a  slight  retardation  cannot  be  detected  with 
certainly  with  mixtures  rich  in  the  sulphide  ;  it  is  probably  rapidly 
lowered  by  addition  of  chloride.  T.  H.  P. 

[Oxy-salts  of  the  Alkaline-earth  Metal  Halides.]  Frans 
A.  H.  ScHBEiNEMAKERS  and  J.  MiLiKAN  {Proc.  K.  Akad.  Weiensch. 
Amsterdam,  1912,  15,  52—54.  Compare  Abstr.,  1911,  ii,  983).— The 
ternary  systems  belonging  to  the  series  water,  alkaliue-earth  metal 
halide,  alkaline-earth  metal  oxide  have  been  investigated  at  definite 
temperatures,  and  the  nature  of  the  solid  phases  has  been  deduced  by 
application  of  the  residue  method.  In  this  way  the  following  oxy- 
halogen  salts  have  been  shown  to  exist  in  contact  with  solution.  At 
10°  aud  25°,  CaCIj.SCaOjlGHgO  and  CaCl2,CaO,2H20  ; 

at  50°,  CaCl2,CaO,2H20  and  CaCl2,CaO,3H20  ; 

at  26°,  CaBr2,3CaO,16H20  and  3CaBr2,4CaO,16H20  ; 

at  30°,  BaCl2,BaO,5H20  ;  at  25°,  BaBr2,BaO,5H20  ; 

at  25°  Bal2,BaO,9H20.  H.  M.  D. 

Fusion  and  Inversion  of  Calcium  Carbonate.  Hendeik  E. 
BoEKE  {Jahrb.  Min.,  1912,  i,  91 — 121). — A  special  apparatus  is 
described  for  equilibrium  experiments  at  temperatures  up  to  1600°, 
and  under  a  gas  pressure  of  150  atmospheres  ;  and  also  an  apparatus 
with  windows  of  silica  glass  for  microscopical  observations  under 
similar  conditions.  Calcium  carbonate  in  its  purest  form  of  Iceland- 
spar  fuses  without  decomposition  at  1289°  in  carbon  dioxide  of 
110  atmospheres  pressure.  Fusions  of  mixed  calcium  carbonate  and 
calcium  oxide  form  a  eutectic,  91%CaC03,  9%CaO,  at  1218°,  but  no 
mixed  crystals  or  intermediate  compound.  The  heating  curves 
indicate  an  inversion  of  calcium  carbonate  at  970°  from  calcite  into 
a-calcium  carbonate,  but  no  variation  in  the  optical  character  could  be 
detected.  L.  J.  S. 

The  Distinction  between  Aragonite  and  Calcite.  Nieder- 
STADT  {Zeitsch.  angew.  Chem.,  1912,  25,  1219—1220). — Cobalt  salts 
are  used  to  distinguish  aragonite  from  calcite,  the  first  being  rapidly 
coloured  lilac,  whilst  the  second  only  assumes  a  bright  blue  colour 
after  continued  boiling.  Also,  aragonite  precipitates  ferrous 
carbonate,  whilst  calcite  is  only  capable  of  precipitating  iron  in  the 
ferric  state.  Quantitative  experiments  show  that  similar  differences 
exist  between  the  behaviour  of  calcite  and  of  aragonite  towards  other 
metallic  salts.  Aragonite  is  the  more  active  towards  manganese,  zinc, 
and  iron,  whilst  copper,  lead,  and  silver  are  more  readily  precipitated 
by  calcite.  If  one  gram  of  the  powdered  mineral  is  added  to  100  c.c. 
of  a  boiling  solution  of  mangauous  sulphate,  and  the  solution  is  rapidly 
cooled  after  five  minutes,  1%  of  the  manganese  is  found  to  have 
been  precipitated  by  the  calcite,  and  73*6%  by  the  aragonite. 
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The  Compound  80aO,2SiO2,Al2O3.  Ernst  Janecke  {Zeitsch. 
anorg.  Chem.,  1912,  76,  357—360.  Compare  this  vol.,  ii,  159,  450).— 
In  reply  to  the  criticisms  of  Rankin  anrl  Wright  (this  vol.,  ii,  554),  it 
is  stated  that  mixtures  with  the  composition  8CaO,2Si02,  AlgOg  show  a 
very  sharp  arrest  on  the  cooling  curve,  and  that  the  microscopical 
examination  of  thin  sections  shows  perfectly  uniform  crystals  with 
only  small  enclosures  of  glass.  The  differences  between  the  two 
series  of  observations  are  attributed  in  part  to  the  low  velocity  of 
formation  of  the  compound,  and  in  part  to  the  higher  temperature 
used  by  the  author  in  melting  the  mixtures.  C.  H.  D. 


Anhydrous  Sulphates.  II.  G.  Calcaqni  {Atti  R.  Accad.  Lincei, 
1912,  [iv],  21,  i,  483—488.  Compare  Abstr.,  1910,  ii,  1064).— The 
addition  of  barium  sulphate  to  sodium  sulphate  raises  the  melting 
point  of  the  latter  from  887°  to  921°  for  an  addition  of  21'6%.  Further 
proportions  of  barium  sulphate  cause  very  gradual  lowering  of  the 
freezing  point  to  913°  for  a  mixture  containing  29%  BaSO^.  From 
this  point  the  curve  rises  continuously  to  the  melting  point  of  barium 
sulphate,  which  extrapolation  gives  as  1345°.  The  very  flat  and 
scarcely  appreciable  maximum  shown  by  the  curve  would  correspond 
with  the  compound  BaSO^.GNa.^SO^,  but  double  sulphates  of  this  type 
are  apparently  unknown.  Between  71%  NagSO^  and  NaoSO^  the 
curve  shows  a  point  corresponding  with  the  initial  crystallisation,  a 
second  with  the  temperature  of  decomposition  of  the  solid  solutions, 
and  a  third  with  the  temperature  of  transformation  of  sodium  sulphate. 
The  following  regions  are  distinguished  :  (1)  existence  of  the  homo- 
geneous liquid  phase ;  (2)  equilibrium  between  BaSO^  and  liquid 
phase ;  (3)  existence  of  solid  solutions ;  (4)  equilibrium  between  solid 
solutions  (3)  and  a-NajyO^-BaSO^  ;  (5)  existence  of  y3-Na2SO^-BaS04; 
(6)  equilibrium  between  solid  solutions  (3)  and  ^-NajSO^-BaSO^. 

The  addition  of  barium  sulphate  to  potassium  sulphate  raises  the 
melting  point  to  a  maximum  of  1080°  for  a  concentration  of  90%  KjSO^. 
As  this  composition  would  correspond  with  14  mols.  of  KgSO^  per  mol. 
of  BaSO^,  this  maximum  cannot  represent  a  compound  of  the  two 
salts.  Beyond  this  concentration  of  BaSO^,  the  melting  point  falls  to 
1015°  for  60%  KgSO^,  this  being  the  eutectic  temperature.  Further 
increase  in  the  concentration  of  BaSO^  is  accompanied  by  rise  of  the 
temperature  to  the  melting  point  of  the  barium  salt.  The  cooling 
curves  of  this  system  show,  in  general,  three  changes  of  direction ; 
exceptions  are  that  corresponding  with  95%  KgSO^,  which  represents 
the  eutectic  of  the  decomposition  curve  of  the  solid  solutions,  and  that 
corresponding  with  60%  K^SO^,  which  is  the  eutectic  mixture  of  the 
melting  curve.  Curves  up  to  70%  KgSO^  exhibit  a  point  corresponding 
with  the  crystallisation  of  mixed  crystals,  another  with  the  decomposition 
of  the  solid  solutions,  and  a  third  with  transformation  of  the  potassium 
sulphate.  The  curves  from  60%  KoSO^  to  BaSO^  show  a  temperature 
of  primary  separation  of  barium  sulphate,  a  eutectic  tempei-ature, 
and  a  temperature  of  transformation  of  the  potassium  salt. 

T.  H.  P. 
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Reciprocal  Salt  Pairs.  II.  The  Salt  Pair  K2Cl2-MgS04, 
MgClg-KgSO^.  Ernst  Janecke  {Zeitsch.  physikal.  Chem.,  1912,  80, 
1 — 12.  Compare]  Abstr.,  1908,  ii,  841). — Of  the  four  binary  systems 
which  can  be  formed  by  the  salt  pairs  KgClg-MgSO^,  MgClg-KgSO^, 
three  have  already  been  investigated.  One  of  these  has  recently  been 
examined  b}'  Menge  (compare  Abstr.,  1911,  ii,  982),  who  drew  the 
conclusion  that  besides  the  double  salt,  KMgClg,  the  compound 
KgMgCI^  exists  within  narrow  limits.  The  author  shows  from  a 
graphic  representation  of  Menge's  results,  that  there  is  no  evidence 
of  the  existence  of  the  last-mentioned  compound. 

The  lemaining  binary  system,  MgClg-MgSO^,  has  been  investigated 
by  the  thermal  method.  No  compounds  are  formed ;  the  eutectic 
contains  about  20  mol.  %  of  magnesium  sulphate.  The  latter  salt 
melts  about  1185"  with  slight  decomposition. 

Further,  a  new  salt,  KMgClSO^,  has  been  prepared ;  it  has  a 
congruent  melting  point  about  920°.  It  is  best  obtained  by  mixing 
finely  powdered  potassium  chloride  and  magnesium  sulphate  in  a 
covered  crucible,  and  heating  before  the  blowpipe  until  the  mass  fuses  ; 
on  cooling,  the  new  compound  separates  in  tetrahedral  crystals.  It 
has  not  been  obtained  quite  pure. 

The  limits  of  the  different  fields  have  been  determined  in  a  series  of 
mixtures  by  the  thermal  method,  the  positions  of  breaks  in  the  cooling 
curves  being  noted.  The  complete  system  is  represented  in  a  square 
and  also  on  a  projected  space  diagram.  G.  S. 

Glucinum  Chromates.  Benno  Bleyer  and  A.  Moormann  {Zeitsch. 
anorg.  Chem.^  1912, 76,  70 — 78). — The  authors  have  failed  to  obtain  the 
two  crystalline  salts,  GlCr04,H20,  and  GlCr04,6Gl(OH)2,  prepared  by 
Glasmann  (Abstr.,  1907,  ii,  545).  Precipitation  of  glucinum  sulphate 
by  potassium  chromate  yields  impure,  amorphous  products  of  varying 
composition,  whilst  the  precipitate  from  the  chloride  has  the  composition 
15G10,Cr03,12H20,  independently  of  the  proportions  of  the  reacting 
substances.  Glucinum  hydroxide  and  chromic  acid  yield  only  resinous 
masses,  but  the  clear  solution  contains  glucinum  and  chromium  in  the 
ratio  1:1.  C.  H.  D. 

The  Influence  of  Tin  and  Lead  on  the  Micro-structure  of 
Brass.  Frederick  JoH>fsoN  {J.  Inst.  Metals,  1912,  7,  201 — 217). — 
Tin  is  only  very  slightly  soluble  in  the  a-solid  solution  of  brass  con- 
taining 30%  of  zinc.  It  dissolves  readily  in  the  y8-solid  solution  of 
alloys  containing  more  zinc.  When  lead  and  tin  are  both  present,  any 
excess  of  tin  separates  as  the  compound  Cu^Sn,  and  not  as  an  alloy 
with  lead.  C.  H.  D. 

Power  of  Potable  Water  to  Dissolve  Lead.  Pieter  A. 
Meerburg  (CAerw.  Weekblad,  1912,  9,  494 — 497.  Compare  Woudstra 
and  Snuif,  ibid.,  447). — The  author  is  of  opinion  that  the  solubility  of 
lead  in  water  depends  on  the  influence  of  all  the  constituents  of  the 
water  and  not  on  that  of  one  constituent.  It  also  depends  on  the 
proportions  of  the  various  constituents  present.     The  solubility  of  lead 
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in  a  given  water  cannot  be  predicted  from  a  chemical  examination 
of  either  the  water  or  the  material  of  the  service  pipes. 

A.  J.  W. 

The  Behaviour  of  Lead,  Cuprous  and  Silver  Sulphides, 
and  of  Cuprous  Oxide  in  the  Corresponding  Fused 
Chlorides.  Wilhelm  Thuthe  {Zeitsch.  anorg.  Chem.,  1912,  76, 
IGl — 173), — Lead  sulphide  and  lead  chloride  mix  in  the  fused  state. 
Solid  solutions  are  not  formed,  and  the  euteetic  point  lies  at  441°  and 
22%  PbS.  Microscopical  examination  of  the  euteetic  mixture  shows 
that  the  sulphide  determines  the  crystalline  arrangement. 

The  euteetic  point  of  mixtures  of  cuprous  sulphide  and  cuprous 
chloride  lies  at  392°  and  16%  CugS.  Solid  solutions  are  not  formed. 
The  sulphide  crystals  show  great  power  of  orientation. 

Silver  sulphide  is  capable  of  retaining  about  5%  of  silver  chloride 
in  solid  solution  on  crystallising,  but  deposits  it  before  reaching  the 
transformation  point  at  175°.  The  euteetic  point  lies  at  375° 
and  54%  AggS.  Both  components  form  well-developed  primary 
crystallites. 

Cuprous  oxide  separates  as  primary  crystals  from  all  its  mixtures 
with  cuprous  chloride,  the  latter  taking  the  place  of  a  etitectic,  and 
solidifying  at  its  usual. freezing  point  of  423°.  C.  H.  D. 

The  System  Lead  Sulphide-Tin  Sulphide.  W.  Heike 
{Metallurgie,  1912,  9,  313 — 319). — Mixtures  of  lead  sulphide  and 
stannous  sulphide  are  melted  in  an  atmosphere  of  nitrogen.  Two 
series  of  solid  solutions  are  formed,  extending  from  0  to  8%  and  from 
38'7  to  100%  SnS.  The  end  concentration  of  this  second  series 
corresponds  with  the  formula  PbS,SnS,  but  it  uncertain  whether  a 
compound  actually  exists.  The  slope  of  the  last  branch  of  the  curve 
is  very  slight.     Optical  examination  confirms  the  thermal  results. 

C.  H.  D. 

The  Analogy  between  Copper  and  Silver.  Giuseppe  A. 
Barbieri  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  560 — 563). — A  salt 
of  bivalent  silver  may  be  prepared  by  adding  a  solution  of  silver 
nitrate  (1  mol.)  in  pyridine  (6  mols.)  to  a  cold  solution  of  potassium 
persulphate  (8  mols.).  The  yellow  precipitate  obtained  has  the 
composition  AgSjO8,405NH^,  resembling  the  corresponding  cupric 
salt  (Abstr.,  1911,  ii,  889).  If  very  dilute  solutions  are  used,  the 
silver  and  copper  compounds  may  be  precipitated  simultaneously, 
and  by  varying  the  proportions  of  the  two  metals,  mixed  crystals  are 
obtained  showing  gradations  of  colour  between  the  orange  silver  and 
the  violet  copper  salts,  proving  the  isomorphism  of  the  two  compounds. 

C.  H.  D. 

The  Properties  of  Alloys  at  High  Temperatures.  Guy  D. 
Bengough  {J.  Inst.  Metals,  1912,  7,  123 — 190). — The  curves  showing 
the  variation  of  the  breaking  stress  and  elongation  of  metals  with 
temperature  have  abrupt  changes  of  direction,  which  occur  at  650°  in 
copper    and    at    395°    in    aluminium.       These     pointvS    are    termed 
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"mechanical  critical  points."  Above  these  temperatures,  the 
mechanical  properties  of  worked  and  unworked  metals  become 
identical,  and  the  metal  emits  a  "  cry  "  like  that  of  tin  when  strained. 
It  is  considered  that  this  temperature  represents  the  point  at  which 
the  last  traces  of  amorphous  material  disappear,  and  the  metal 
becomes  wholly  crystalline.  C.  H.  D. 

The  Critical  Point  at  470°  in  Copper-Zinc  Alloys.  Henry 
C.  H.  Carpenter  {J.  Inst.  Metals,  1912,  7,  70— 104).— Alloys  of 
copper  and  zinc  consisting  mainly  of  the  ^-solid  solution  show  a 
development  of  heat  at  470°  on  cooling.  It  has  not  been  found 
possible  to  detect  any  change  in  microscopic  structure  in  pure  j8-alloys 
on  cooling  through  this  range,  but  if  alloys  containing  respectively 
45*77  and  49 "61%  of  zinc  {(3  with  traces  of  the  a  and  y  constituents 
respectively)  are  heated  for  several  weeks  in  a  bath  of  sulphur  vapour 
at  444"  7°,  resolution  into  the  a  and  y  solid  solutions  takes  place.  It 
is  considered  that  470°  is  a  eutectoid  point,  and  that  the  /8-con- 
stituent  is  only  stable  above  that  temperature,  the  conditions  thus 
being  exactly  similar  to  those  prevailing  in  the  copper-tin  and  copper- 
aluminium  alloys. 

The  resolution  of  ^  into  a  and  y  is  accelerated  by  the  presence  of 
aluminium.  0.  H.  D. 

Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Univalent  Elements.  Carlo  Sandonnini  and  P.  C.  Aureggi  {Atti 
B.  Accad.  Lincei,  1912,  [v],  21,  i,  493—498.  Compare  Abstr.,  1911, 
ii,  606,  800 ;  this  vol.,  ii,  162), — Rubidium  and  cuprous  chlorides  give 
a  somewhat  complicated  solidification  diagram,  falling  from  the  m.  p. 
of  the  rubidium  salt  (716°)  to  about  252°  (51  mol.  %  CuCl),  then  to 
about  190°  (60  mol.  %  CuCl),  and  finally  to  the  eutectic  point,  150° 
(68  mol.  %  CuCl) ;  subsequent  rise  to  the  m.  p.  of  cuprous  chloride 
(422°)  occurs. 

The  cooling  curves  of  mixtures  containing  0 — 51  mol.  %  CuCl  show 
a  point  of  arrest  at  232 — 260°,  the  maximum  duration  being  at 
30—35  mol.  %  CuCl.  With  20—60  mol.  %  CuCI,  the  curves  show 
also  arrests  at  180 — 190°,  the  maximum  duration  being  at  35 — 60 
mol.  %. 

Crystallisation  of  the  two  salts  together,  under  various  conditions, 
leads  to  the  formation  of  the  compounds  2RbCl,CuCl  and  2E,bCl,3CuCI, 
the  existence  of  which  probably  explains  the  arrests  in  the  cooling 
curves.  T.  H.  P. 

Some  Ammonio-Copper  Mercuric  Iodides  and  an  Ammonio- 
Copper  Iodide.  Francesco  Anderlini  {Gazzetta,  1912,  42,  i, 
321 — 332). — Two  ammonio-copper  mercuric  iodides  are  already  known, 
Cul2,Hgl2,4NH3  and  Cul2,2Hgl2,4NH3.  Both  of  these  are  stable 
in  closed  vess^els,  but  lose  ammonia  and  iodine  in  contact  with  air. 

The  compound,  CluHgl3,2NH3,  is  obtained  by  adding  ammonium 
sulphite  to  a  solution  of  a  copper  salt,  heating  nearly  to  boiling,  and 
adding  a  solution  of  potassium  mercuric  iodide.  Mercury  separates, 
and  the  solution  is  maintained  at  about  50°  until  clear.  It  is  then 
filtered,  and  the    brownish-yellow  crystals  which   separate   from   the 
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filtrate  on  cooling  are  washed  with  aqueous  alcohol  and  dried. 
Ammonia  in  the  presence  of  air  converts  it  into  the  corresponding  blue 
cupric  salt  with  4NH3. 

The  compound,  CuHgjTj.SNHg,  is  obtained  by  dissolving  the  product 
of  the  action  of  ammonia  on  mercuric  iodide  in  ammonium  sulphite, 
heating,  and  adding  an  ammoniacal  solution  of  copper  iodide.  The 
blue  liquid,  if  kept  at  60 — 70°,  gradually  becomes  yellow,  and  yellow 
crystals  are  deposited  on  cooling.  Bright  greenish-yellow  crystals 
of  a  compound,  CuHg2l5,4NH3,  are  obtained  if  the  solutions  are  mixed 
cold  and  then  warmed  at  50°  until  the  precipitate  has  redissolved. 

The  blue  compound,  CuI„Hgl2,4NHg,  is  converted  into  the  green 
compound,  Cul2,2Hgl2,4NH3,  by  dissolving  in  concentrated  neutral 
solutions  of  ammonium  salts,  ammonia  being  lost :  2[Cul2,Hgl2,4NHg]  =» 
Cul2,2Hgl2,4NH3  +  Culg  +  4NH3.  The  original  compound  is  recovered 
on  the  addition  of  ammonia. 

A  compound,  CuHgglg.S  or  6NH3,  has  also  been  obtained. 

Ammonio-cuprous  iodide,  CU2I2.NH3,  prepared  by  addijig  an  excess  of 
ammonia  to  the  solution  containing  the  first  ammonio-copper  mercury 
compound,  forms  pale  yellow  scales,  becoming  blue  in  moist  air. 

C.  H.  D. 

Sulphonated  Metal-amides  of  Mercury,  Silver,  and  Gold, 
Obtained  from  Amido  sulphonic  Acid.  Karl  A.  Hofmann, 
Ebnst  Biesalski  and  Ella  Soderlund  {Ber.,  1912,  46,  1731 — 1736. 
Compare  Divers  arid  Haga,  Trans.,  1896,  69,  1634;  Kirmreuther, 
Abstr.,  1911,  ii,  1098). — Potassium  msrcuriamido-sviphonate, 
NHg'SOgK,  is  obtained  by  neutralising  40  grams  of  amido-aulphonic 
acid  with  10%  potassium  hydroxide,  adding  a  further  40c.c.  of  the 
alkali,  and  then  digesting  on  the  water-bath  with  the  freshly 
precipitated  mercuric  oxide  prepared  from  100  grams  of  mercuric 
chloride.  On  concentrating  the  solution,  the  required  salt 
separates,  after  cooling,  in  the  form  of  thin,  lancet-shaped  flakes,  which 
are  strongly  doubly-rofractiug.  The  salt  crystallises  only  very 
slowly  from  solution,  even  when  inoculated  with  a  crystal,  the  various 
phenomena  observed  indicating  that  the  crystals  are  probably 
polymerides  of  the  molecules  in  solution  ;  the  same  holds  for  the  other 
salts  to  be  des^cribed.  The  interaction  of  the  salt  with  a  number  of 
reagents  is  described,  the  results  all  pointing  to  the  fact  that  it  is  a 
true  derivative  of  amido-sulphonic  acid. 

If  carbon  dioxide  is  passed  for  some  time  through  the  mother 
liquors  obtained  in  the  preparation  of  the  above  salt,  an  amorphous 
white  precipitate  of  potassium  hydrogen  trismerouri-bis-amidosidphonate, 
KH(S03N)2Hg(Hg'OH)2,H20,  is  obtained.  Complete  saturation  with 
carbon  dioxide  under  pressure  gives  finally  the  free  acid, 
(HS03-N)2Hg(Hg.OH)2. 

Sodium  mercuri-amido-sv^phonats,  NHg'SOjNa,  is  prepared  similarly 
to  the  potassium  salt ;  it  forms  radiating  clusters,  or  often  felted 
mavSses,  of  slender,  colourless  needles.  It  differs  from  the  potassium 
salt  in  that  it  is  soluble  in  almost  neutral  water  on  heating,  whereas 
the  addition  of  alkali  is  necessary  to  dissolve  leadily  the  former 
salt. 
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,  Potassium  silver-amido-sulphonate,  NHAg'SOgKjHgO,  is  obtained  by 
the  action  of  silver  nitrate  on  an  alkaline  solution  of  potassium  amido- 
sulphonate  in  the  form  of  silky,  colourless,  flat  needles,  which  are 
strongly  double-refracting,  with  parallel  extinction.  The  stability  of 
the  combination  of  silver  with  the  amide-nitrogen  is  of  the  same  order 
as  in  the  silver  ammonias.  The  salt  is  soluble  in  ammonia,  the  solution 
giving  a  precipitate  of  silver  with  formaldehyde,  and  a  beautiful  silver 
mirror  with  tetraformaltrisazine. 

Potassium  bis-auri-tris-amido-sulpltonate,  Au2(N'*S03K)3,  is  prepared 
from  gold  chloride  and  an  alkaline  solution  of  potassium  amido- 
sulphonate ;  it  forms  small,  yellow,  transparent,  granular  crystals,  and 
detonates  on  heating.  The  ammoniacal  solution  gives  a  gold  mirror 
with  formaldehyde  or  tetraformaltrisazine.  The  aqueous  solution 
catalyses  hydrogen  peroxide,  colloidal  gold  being  formed. 

The  above  salts,  especially  the  mercury  salts,  may  possibly  have 
medicinal  applications.  T.  S.  P. 

Mercurous  Chromate.  Fritz  Fighter  and  G.  Oesterheld 
(Zeitsch.  anorg.  Chem.,  1912,  76,  347 — 356). — The  statement  is 
usually  made  that  the  brown  precipitate  obtained  from  mercurous 
salts  and  chromates  is  a  basic  salt,  passing  into  the  red  normal  salt  on 
boiling  with  water.  It  is  now  shown  that  the  brown,  amorphous 
precipitate  is  mercurous  chromate,  Hg2Cr04,  which  is  only  stable  in 
the  moist  condition  and  at  low  temperatures.  It  passes  spontaneously, 
especially  on  shaking,  into  the  red,  crystalline  modification,  the 
change  beginning  at  isolated  points  and  spreading  through  the  mass. 
When  an  excess  of  chromate  is  used,  the  initial  precipitate  and  also 
the  transformation  product  are  lighter  in  colour,  owing  to  finer 
division.  Prolonged  washing  with  water  on  the  filter  converts  the 
amorphous  modification  into  the  basic  salt,  Hg20,3Hg2Cr04.  If  a 
precipitate,  obtained  by  using  an  excess  of  mercurous  nitrate,  is 
allowed  to  remain  in  contact  with  the  solution,  it  is  converted  in  the 
course  of  several  days,  or  by  boiling  in  a  few  hours,  into  small,  dull 
red  needles  of  a  salt,  Hg20,2Hg2Cr04.  An  intermediate  formation  of 
a  double  salt  with  the  nitrate  does  not  occur.  Boiling  with  hydro- 
chloric acid  and  titration  of  the  chlorine  shows  that  the  mercury 
is  not  present  in  the  mercuric  form.  The  same  salt  is  obtained  by 
precipitating  a  hot  solution  with  an  excess  of  chromate.       0.  H.  D. 

The  Chemistry  of  Thorium  and  the  Rare  Earths.  The 
Solubility  of  the  Oxalates  and  of  the  Sulphates  in  Sulphuric 
Acid.  Fritz  Wirth  (Zeitsch.  anorg.  Chem.,  1912,  76,  174 — 200. 
Compare  Hauser  and  Wirth,  Abstr.,  1909,  ii,  352). — In  order  to 
separate  thorium  from  the  rare  earths  by  precipitation  as  oxalate,  the 
supernatant  solution  should  be  about  5^-sulphuric  acid. 
Thorium  oxalate  is,  however,  appreciably  soluble  in  such  acid,  and  if 
it  is  not  necessary  to  separate  from  other  rare  earths,  it  is  better 
to  precipitate  from  a  less  acid  solution.  If  the  sulphuric  acid  is  more 
than  lOiV^,  thorium  oxalate  dissolves,  and  thorium  sulphate  is  slowly 
precipitated.  Yttrium  oxalate  is  converted  into  sulphate  by  6"liV- 
acid,    whilst   the    oxalates    of    erbium,    gadolinium,    and    samarium 
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dissolve  without  decomposition.  Erbium  sulphate  is  five  times  &n 
soluble  in  water  as  lanthanum  sulphate,  but  the  solubility  of  the  two 
oxalates  in  sulphuric  acid  differs  very  little. 

Tlie  solubility  curves  of  thorium,  cerium,  and  lanthanum  sulphates 
in  sulphuric  acid  have  been  determined,  and  photographs  of  the 
hydrated  sulphates  are  given.  Thorium  sulphate  nonahydrate 
crystallises  better  than  the  other  hydrates,  and  it  is  desirable  that 
it  alone  should  be  produced  in  the  purification  of  thorium.  Lanthanum 
sulphate  nonahydrate  is  the  stable  salt  under  the  usual  conditions  of 
separation.     Cerous  sulphate  separates  as  the  octabydrate. 

The  ascending  order  of  solubility  of  the  sulphates  in  water  at  the 
ordinary  temperature  is  La,  Y,  Gd,  Sa,  Nd,  Ce,  Pr,  Er,  Yb,  but  the 
order  is  completely  altered  in  the  presence  of  sulphuric  acid.  The 
sulphates  of  the  yttrium  group  suffer  a  much  greater  diminution 
of  solubility  than  those  of  cerium  and  lanthanum.  Gadolinium 
sulphate  is  the  most  sparingly  soluble  in  12iV^-sulphuric  acid. 

C.  H.  D. 


The  Double  Nitrates  of  the  Rare  Earths.  II.  Gustav 
Jantsch  {Zeitsch.  anorg.  Chem.,  1912,  76,  303 — 323.  Compare 
Jantsch  and  Wigdorow.  Abstr.,  1911,  ii,  114). — Double  nitrates  of  the 
composition  [M"'(N03)JM"3,24H20,  have  been  prepared,  in  which  M'" 
represents  lanthanum,  cerium,  praseodymium,  neodymium,  samarium, 
or  gadolinium,  and  M"  is  magnesium,  zinc,  nickel,  cobalt,  or  manganese, 
the  only  exception  being  gadolinium  manganeso  nitrate,  which  is  too 
soluble  to  be  obtained  in  a  crystalline  form.  All  these  double  nitrate.s 
are  isomorphous,  and  crystallise  well.  All  of  them  melt  in  their 
water  of  crystallisation  at  a  definite  temperature,  as  shown  in  the 
table  : 


Mg. 

Ni. 

Co. 

Zn. 

Mn. 

La   

113-5° 

110.5° 

101-8° 

98-0° 

87-2' 

Ce    

111-6 

108-5 

98-5 

92-8 

83-7 

Pr    

111-2 

108-0 

97-0 

91-5 

81-0 

Nd 

109-0 

105-6 

95-5 

88-5 

77  0 

Sm  

96-2 

92-2 

83-2 

76-5 

70-2 

Gd  

77-5 

72-5 

63-2 

56-5 

— 

the  order  of  fusibility  being  the  same  in  each  series.  The  solubility 
in  water  follows  the  same  order  as  the  fusibility,  the  magnesium  salts 
being  the  least  soluble.  The  cerium  double  nitrates  are,  however,  less 
soluble  than  those  of  lanthanum,  although  this  is  contrary  to  what  is 
observed  in  the  fractional  crystallisation  of  mixtures  of  the  double 
nitrates.  The  isomorphous  bismuth  salts  are  found  to  be  more 
soluble  than  those  of  gadolinium. 

The  molecular  volume  curves  show  a  close  parallelism  for  the 
magnesium,  manganese,  nickel,  cobalt,  and  zinc  .>*alts.  The  cobalt 
salts  have  a  greater  molecular  volume  than  the  nickel  salts,  and  the 
neodymium  salts  a  greater  molecular  volume  than  those  of  praseo- 
dymium, so  that  in  both  these  c:vses  the  order  is  the  reverse  of  that  to 
be  expected  from  the  periodic  arrangement.  This  is  in  accordance 
with  previous  observations  in  this  series.  C.  H.  D. 
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Scandium.  Richard  J.  Meyer  and  H.  Goldenberg  {Chem.  News, 
1912,  106,  13 — 14). — It  having  been  found  that  iodic  acid  is  an 
excellent  reagent  for  separating  thorium  from  mixtures  with  other 
earths  (Abstr.,  1910,  ii,  853  ;  1911,  ii,  825),  the  authors  have  applied 
it  to  the  separation  of  scandium  and  thorium.  By  means  of  an  excess 
of  potassium  iodate,  thorium  iodate  is  precipitated  from  a  nitric  acid 
solution  as  a  flocculent,  amorphous  precipitate.  Sutficient  potassium 
iodate  is  used  to  precipitate  simultaneously  some  scandium  iodate, 
otherwise  a  complete  separation  of  the  thorium  cannot  be  ensured. 

Different  specimens  of  scandium  oxide,  which  had  been  freed  from 
thorium  by  the  above  method,  gave  44"11— 4420  as  the  atomic  weight 
of  scandium,  in  agreement  with  the  results  obtained  by  Nilson. 
Speter  (Abstr.,  1910,  ii,  854),  using  the  sodium  carbonate  method  to 
separate  scandium  from  thorium,  obtained  a  scandium  oxide  which 
spectrographic  and  electrometric  methods  showed  to  be  free  from 
thorium,  but  which  gave  an  atomic  weight  of  45  for  scandium.  The 
authors  find  that  the  oxide  of  atomic  weight  45  gives  an  arc  spectrum 
identical  in  every  respect  with  that  of  the  oxide  of  atomic  weight 
44"1,  and  draw  the  conclusion  that  the  spectrographic  and  electro- 
metric  methods  are  not  sensitive  enough  to  detect  0*5%  of  thorium 
oxide  in  scandium  oxide.  The  determination  of  the  coefficient  of 
magnetisation  afforded,  however,  a  delicate  method  of  discriminating 
between  the  two  oxides,  the  coeflBcient  of  magnetisation  of  the  oxide 
of  atomic  weight  45  being  -|-0"04  x  10"*^,  that  of  the  other  oxide  being 
-0'12xl0~^.  This  scandium  is  diaraagnetic,  as  also  are  its  homo- 
logues  lanthanum  and  yttrium  in  the  third  group  of  the  periodic 
system. 

The  regeneration  of  the  scandium  from  the  solution  containing 
iodic  acid  is  very  troublesome,  and  the  yields  are  unsatisfactory.  The 
following  method  for  separating  scandium  and  thorium  is  to  be 
preferred.  The  neutral  solution  of  scandium  containing  thorium  is 
dropped  slowly  into  a  concentrated  solution  of  ammonium  tartrate, 
which  is  kept  well  stirred,  and  the  clear  solution  thus  obtained  is 
precipitated  with  ammonia  while  boiling.  The  scandium  separates 
as  scandium  ammonium  tartrate  ;  after  being  collected,  it  is  washed 
with  a  dilute  solution  of  ammonium  tartrate.  The  oxide  obtained 
from  the  double  tartrate  gave  an  atomic  weight  of  43*90  for  scat;dium. 

Further  experiments  are  necessary  to  determine  the  accurate  atomic 
weight  of  scandium.  T.  S.  P. 

Action  of  Water  on  Aluminium  "  Activated  "  by  Mercury. 
Emile  Kohn-Abrest  {Bull.  Soc.  chim.,  1912,  [iv],  11,  570 — 576. 
Compare  Abstr.,  1910,  ii,  506;  this  vol.,  ii,  648). — Aluminium  foil 
containing  0*4  to  0  5%  of  copper  is  not  activated  by  immersion  in  a  1% 
solution  of  mercuric  chloride.  Neither  are  alloys  of  aluminium  with 
silicon,  obtained  by  heating  it  to  1100°  in  silicon  vapour  (compare 
Abstr.,  1910,  ii,  212). 

The  oxide  which  is  first  formed,  when  activated  aluminium  acts  on 
water,  is  obtained  as  black,  very  dense  flocks.  Towards  the  end  of  the 
reaction,  a  lighter  layer  is  formed,  which  gradually  becomes  white.  If 
this  mixture  of  oxides  is  heated  in  boiling  water,  the  whole  instantly 
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becomes  white.  The  black  oxide,  when  dried,  is  pearl-grey  in  colour, 
and  neither  oxidises  in  air  nor  takes  up  water.  Its  colour  is  probably 
due  to  impurities  in  the  aluminium  used,  no  mercury  being  detected  in 
it.  The  author  draws  the  conclusion  that  by  the  oxidation  of 
aluminium  in  cold  water,  a  mixture  of  hydroxides  is  formed,  varying  in 
composition  according  to  the  conditions,  such  as  the  duration  of 
oxidation,  etc.  W.  G. 

The  Light  Alloys  of  Aluminium,  Zinc,  and  Copper.  Mario 
Levi-Malvano  and  M.  Marantonio  (Gazzetta,  1912,  42,  i,  353 — 360). 
— The  part  of  the  ternary  system  now  studied  is  limited  to  alloys  rich 
in  aluminium,  and  is  bounded  by  (a)  a  curve  representing  the 
compoisition  of  the  saturated  solid  solutions  of  aluminium,  zinc,  and 
CugAl ;  (b)  the  eutectic  curve,  connecting  the  eutectic  of  the 
system  CugA.l-Al  with  that  of  the  system  Al-Zn ;  (c)  two  curves 
starting  from  the  transformation  points  of  the  system  CugAl-Al  and 
intersecting  the  eutectic  curve  in  two  invariant  points,  one  of  which 
has  been  fixed  at  400°.  Alloys  with  2%  Cu  and  10  or  20%  Zn  are 
completely  homogeneous,  while  those  with  6  or  10%  Cu  and  10  or  4% 
Zn  contain  two  constituents.  C.  H.  D. 

The  System  Iron-Carbon.  Andreas  Smits  {Zeitsch.  Elektrochem., 
1912,  18,  362—368.  Compare  Ruff,  this  vol.,  ii,  353).— It  is  shown 
that  the  views  of  Ruff  {loc.  cit.)  on  the  interpretation  of  his  experi- 
ments on  the  iron-carbon  equilibrium  are  erroneous ;  his  results 
indicate  the  existence  of  hitherto  unknown  stable  carbides  or  of  two 
new  modifications  of  graphite.  The  former  alternative  is  the  more 
probable,  and  a  theoretical  discussion  of  the  system  is  given  on  the 
provisional  assumption  that  the  new  carbides  are  represented  by  the 
formulae  FeC  and  FeCj  respectively.  The  pressure-temperature 
projection  and  two  sections  of  the  equilibrium  diagram  are  given,  and 
it  is  shown  that  the  three-phase  line  carbon-FeC-graphite  falls  with 
rise  of  temperature.  The  conditions  under  which  this  takes  place  are 
discussed.  G.  S. 

The  Formation  of  Osmondite  in  Hypo-eutectoid  Steels. 
J.  Calian  (Metallurgie,  1912,  9,  392 — 396), — Steels  containing  less 
than  0*9%  of  carbon,  like  those  of  eutectoid  composition,  pass  through 
a  condition  corressponding  with  that  of  osmondite  during  cooling,  but 
this  condition  may  be  produced  at  temperatures  between  300*^  and 
500°.  In  this  state,  the  rate  of  solution  in  dilute  sulphuric  acid  is  a 
maximum.  At  any  one  temperature,  the  proportion  of  carbon 
present  as  carbide  increases  with  diminishing  carbon  content. 

C.  H.  D. 

Iron  Dicarbide.  Nicolai  N.  Ljubavin  [with  Zorin  and  Bunzbn] 
(J.  liuss.  Phys.  Chem.  Soc,  1912,  44,  609— 613).— The  existence  of  the 
compound  KeCg,  rendered  probable  by  the  results  obtained  by  von 
Wittorf  (this  vol.,  ii,  259),  is  confirmed  by  the  author's  experiments. 
When  heated,  ammonium  ferrocyanide  or  its  double  compound  with 
ammonium    chloride,    (NHJ^Fe(CN)j,2NH^Cl,3H,0     yields   a   black 
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powder,  which  is  attracted  by  a  magnet  and  is  sometimes  accompanied 
by  a  non-magnetic  brown  substance.  Wiien  ignited  in  the  air,  the 
black  compound  is  converted  into  ferric  oxide  without  change  of 
weight,  its  composition  being  hence  FeCg  ;  the  ferric  oxide  obtained  in 
this  way  seems  to  be  magnetic.  T.  H.  P. 

Nickel  as  a  Catalyst.  Jean  B.  Senderens  and  J.  Aboulenc 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  641 — 646). — Samples  of  anhydrous 
nickel  oxide  obtained  by  calcination,  when  submitted  to  the  action  of 
hydrogen,  do  not  begin  to  show  reduction  below  300°,  and  even  at 
more  elevated  temperatures  the  action  ceases  when  the  reduction  is 
about  two-thirds  complete  ;  this  stage  of  the  reduction  is  not  a  definite 
one,  and  cannot  be  regarded  as  proof  of  the  existence  of  an  oxide,  NigO  ; 
the  mixture  of  oxide  and  metallic  nickel  is  pyrophoric,  and  shows  fair 
catalytic  activity.  If  the  temperature  is  raised  higher  (above  420°), 
the  reduction  can  be  completed,  but  the  resultant  metal,  although 
pyrophoric,  is  not  so  effective  as  a  catalyst. 

Samples  of  nickel  hydroxide,  whether  dehydrated  before  heating  in 
the  current  of  hydrogen  or  not,  can  be  reduced  more  easily  than  the 
above  oxides,  the  completion  of  the  reduction  again  requiring  a  higher 
temperature  than  the  main  portion  of  the  process.  The  final  products 
show  good  catalytic  activity. 

Nickel  oxide  resulting  from  the  oxidation  (spontaneous  or  otherwise) 
of  pyrophoric  nickel  is  reducible  even  more  easily  than  nickel 
hydroxide,  and  the  nickel  obtained  shows  greater  catalytic  activity 
than  any  of  the  preceding.  The  importance  of  this  lies  in  the  fact 
that  the  nickel  catalyst  may  lose  its  activity  by  overheating,  or  by  long 
use  in  the  reduction  of  one  substance  may  become  passive  to  others 
(compare  Bouveault,  Abstr.,  1908,  i,  117).  By  oxidising  the  nickel 
and  then  subjecting  it  once  more  to  reduction,  the  original  activity 
can  be  fully  restored.  Any  excessive  activity  of  the  regenerated 
nickel  can  be  moderated  by  raising  it  to  a  suitable  temperature. 

D.  F.  T. 

Chromites  from  Basic  Cbromates.  Max  Groger  {Zeitsch. 
anorg.  Chem.,  1912,  76,  30 — 38). — When  basic  chromates  are  ignited, 
only  a  part  of  the  second  metallic  oxide  present  is  extracted  by  hydro- 
chloric acid,  although  the  residue  is  in  a  very  fine  state  of  division. 
Experiments  with  magnesium,  zinc,  cadmium,  copper,  nickel,  and 
cobalt  chromates  show  that  the  residue  always  contains  more  of  the 
base  than  corresponds  with  the  formula  MO.CrgOg,  either  as  a  basic 
chromite  or  as  a  solid  solution.  Basic  iron  chromate,  even  if  heated  in 
hydrogen,  leaves  a  residue  which  contains  a  part  of  the  iron  as  FogOg, 
whilst  the  precipitate  obtained  from  manganous  chloride  and  sodium, 
chromate  is  not  a  manganous  chromate,  but  a  chromimanganite,  and 
the  ignited  residue  is  completely  soluble  in  concentrated  hydrochloric 
acid.  C.  H.  D. 

Uranic  Anhydride  and  its  Hydrates.  Paul  Lebeau  {Compt. 
rend.,  1912,  154,  1808—1811.  Compare  this  vol.,  ii,  650).— Uranic 
anhydride,  XJO3,  as  prepared  from  the  nitrate  by  the  ordinary  methods. 
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always  retains  some  water  and  nitrogen.  Tt  may  be  obtained  pure  by 
heating  in  a  current  of  oxygen,  uranic  acid,  or  the  mixture  of 
anhydride  and  acid  made  by  heating  the  nitrate  at  a  low  temperature, 
at  500°.  On  contact  with  water,  it  is  transformed  directly  into  uranic 
acid,  U02(OH)2. 

The  concentrated  solution  of  uranic  nitrate  dissolves  considerable 
quantities  of  uranic  acid.  If  the  solution  is  evaporated  at  100°  and 
the  residue  extracted  with  ether,  crystallised  uranic  acid  is  obtained. 
If  evaporated  at  the  ordinary  temperature  in  a  vacuum  over  sulphuric 
acid,  extraction  with  ether  leaves  a  residue  of  hydrated  uranic  acid, 
UO,(OH)2,H20,  which  loses  IHjO  at  100°,  even  when  boiled  with 
water.  T.  S.  P. 

Solubility  of  Thorium  Sulphate  in  Sulphuric  Acid  and  in 
Solutions  of  Lithium  Sulphate.  Maurice  Bakbe  {Bull.  Soc. 
chim.,  1912,  [iv],  11,646—648.  Compare  Abstr.,  1910,  ii,  718).— The 
solubility  of  thorium  sulphate  in  a  solution  of  lithium  sulphate 
at  25°  increases  continuously  and  considerably  as  the  concentration  of 
the  lithium  sulphate  increases,  the  solid  phase  being  always  thorium 
sulphate.  The  great  increase  in  solubility  is  probably  due  to  the 
formation  of  a  complex  salt  in  solution. 

In  a  solution  of  sulphuric  acid  the  solubility  at  25°  of  thorium 
sulphate  increases  until  the  concentration  of  the  sulphuric  acid  is 
3 — 4%,  and  then  diminishes.  The  bolid  phase  in  contact  with  the  solu- 
tion is  normal  thorium  sulphate,  but  it  is  possible  that  the  maximum 
observed  in  the  solubility  curve  is  due  to  the  formation  of  an  acid 
sulphate  in  solution.  T.  S.  P. 

System  SbgS^-SnS.  Nicola  Parkavano  and  Pietro  de  Cesaris 
{Atli  Ii.  Accad.  Lincei,  1912,  [v],  21,  i,  535 — 540). — In  investigating 
the  melting-point  diagram  of  this  system,  the  fusion  and  cooling  were 
carried  out  in  an  atmosphere  of  nitrogen. 

The  results  indicate  the  formation  of  a  compound,  probably  of  the 
formula  SbjSgtSnS  or  Sn(SbS2)2.  Antimony  sulphide  does  not  give 
solid  solutions,  or  does  so  only  with  very  small  concentrations  of 
stannous  sulphide  ;  the  latter,  however,  gives  solid  solutions  containing 
up  to  about  15%  of  antimony  sulphide.  T.  H.  P. 

Electrolytic  Reduction  of  Columbic  Acid.  Fribdbich  Ott 
{Zeitsch.  Elektrochtm.,  1912,  18,  349— 362).— In  the  majority  of 
the  experiments  a  lead  cathode  was  used.  When  columbium  penta- 
chloride  is  reduced  in  hydrochloric  or  sulphuric  acid  solution,  or  in  an 
alcoholic  solution  of  hydrogen  chloride,  reddish-brown  to  black  solu- 
tions are  obtained,  which  contain  tervalent  columbium.  Sodium 
columbate  in  hydrochloric  acid  solution  yields  on  reduction  a  green 
solution,  which  contains  quadrivalent  columbium.  Fused  potassium 
fluoxycolumbate,  K2CbOF^,  yields  on  electrolytic  reduction  a  bluish- 
black  product,  which  also  contains  quadrivalent  columbium.  When 
columbium  pentaduoride  is  reduced  in  sulphuric  acid  solution  at  a 
platinum  cathode,  a  blue  solutiou,  which  appears  to  contain  a  compound 
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of  quadrivalent  and  quinquevalent  columbium  (corresponding  with  the 
oxide,  CbgOy  =  CbgOj.CbOg,  is  obtained. 

No  definite  solid  compounds  could  be  isolated  from  the  hydrochloric 
acid  solutions,  but  from  a  sulphuric  acid  solution  a  double  salt  was 
obtained  in  reddish-brown  crystals,  the  probable  composition  of  which 
is  Cb2(S04)3,(NH^)2S04,6H20,  although  they  were  not  obtained  quite 
free  from  adherent  sulphuric  acid.  G.  S, 

Reduction  of  Gold  in  Silicic  Acid  Gels  and  the  Formation  of 
Gold  Deposits.  EmilHatschek  and  A.  L.  Simon  {Zeitsch.  Chern.  Ind. 
Kolloide,  1912,  10,  265 — 268). — It  is  shown  that  the  peculiarities  in 
connexion  with  the  occurrence  of  gold  in  quartz  can  be  explained  on 
the  assumption  that  it  was  reduced  from  a  salt  solution  in  a  silicic 
acid  gel.  In  the  experiments  both  solutions  and  gases  were  used  as 
reducing  agents ;  in  the  former  case  the  reducing  agent  was  poured 
over  the  gel  which  contained  gold  chloride  in  solution,  in  the  latter 
case,  the  gel,  contained  in  a  test-tube,  was  exposed  to  the  reducing  gas. 
The  gold  was  obtained  in  very  different  degrees  of  dispersion, 
depending  on  the  nature  of  the  reducing  agent  and  the  conditions,  but 
under  suitable  conditions  practically  all  the  reducing  agents  caused 
the  separation  of  gold  in  crystalline  form.  The  gold  is  deposited 
either  in  the  gel  or  at  the  surface  of  the  gel,  or  in  both  positions, 
depending  on  the  osmotic  relationships  of  solution  and  gel.  Further, 
the  gold  has  been  deposited  in  layers,  and,  finally,  when  acetylene  is 
used  as  reducing  agent,  carbon  and  gold  are  deposited  simultaneously. 
Similar  phenomena  are  observed  in  the  native  deposits,  and  can  be 
readily  explained  on  the  basis  of  the  authors'  experiments. 

The  paper  is  illustrated  by  photographs  in  three  colours  of  the 
products  obtained  with  different  reducing  agents,  the  layers  appearing 
very  clearly  in  several  of  the  tubes.  Gr.  S. 

Colloidal  Platinum.  Chk.  Kelber  and  Anton  Schwaez  {Ber., 
1912,  45,  1946— 1952).— See  this  vol.,  i,  617. 
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The  Practice  of  Krystallochemical  Analysis.  Eugraph 
Stepanowitsch  Fedoroff  {Zeitsch.  Kryst.  Min.,  1912,  50,  513—575). 
— When  a  crystal  is  given  the  correct  settiug  in  either  the  cubic  or 
hypohexagonal  types  of  the  author,  there  may  be  derived  from  the 
form-complex  a  complex-symbol  depending  on  the  reticular  density  of 
the  faces,  which  is  highly  characteristic  of  the  substance.  Several 
examples  are  worked  out,  and  in  tables  to  be  shortly  published,  the 
symbols  are  given  for  about  10,000  substances,  from  which  it  will  be 
possible  to  identify  an}'^  one  of  them  by  means  of  the  crystal 
measurements  alone.  L.  J.  S. 
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Albanite.  Constantin  I,  Istrati  and  M.  A.  Mihailescu  {Chem. 
Zentr.,  1912,  i,  1587  ;  from  Bui.  Soc.  Romdne  ^tiinte,  Bucureati,  1912, 
20,  626 — 629). — This  name  is  applied  to  a  black,  lustrous  substance, 
with  a  resinous  aspect,  found  in  Albania;  D  r644.  It  fuses  with 
bubbling  between  85°  and  110°,  and  it  burns  with  a  sooty  flame. 
Nitrogen  and  sulphur  are  not  present.  Subjected  to  dry  distillation, 
it  gives  off  water  at  100°,  and  between  195°  and  305°  much  gas  (12  litres 
per  100  grams) ;  above  305°  a  yellow  liquid  distils  over.  The  material 
is  slightly  soluble  in  chloroform,  and  pentane  extracts  34*42%  of  a 
brown  hydrocarbon,  m.  p.  185 — 210°.  L.  J.  S. 

Analysis  of  Molybdenite  from  Calabria.  Baffaelle  Nasini 
and  Enrico  Baschieri  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
692 — 696). — Molybdenite  occurs,  disseminated  in  quartz,  in  the  Stilo 
district  of  Calabria.  The  molybdenum  was  found  to  be  57*84  and 
59'30%,  and  the  sulphur  41*20%.  The  reactions  described  by  Ogawa 
(Abstr.,  1908,  ii,  952)  as  characteristic  of  nipponium  were  not  observed. 

C.  H.  D. 

The  Identity  of  Synchysite  and  Parisite.  Emanuele  Quercioh 
(Atti  R.  Accad.  Lincet,  1912,  [v],  21,  i,  581— 588).— The  mineral 
found  at  Narsasuk  was  distinguished  from  parisite  by  Flink  (Abstr., 
1900,  ii,  410)  under  the  name  of  synchysite.  It  was,  however,  con- 
sidered by  Palache  and  Warren  (Abstr.,  1911,  ii,  614)  that  synchysite 
was  merely  an  altered  parisite.  In  order  to  determine  the  question, 
the  optical  properties  have  been  studied,  a  crystal  of  synchysite  and 
one  of  typical  parisite  being  taken,  and  a  prism  cut  from  each  with 
the  refracting  edge  parallel  with  the  optic  axis.  The  refractive 
indexes  of  the  two  minerals  are  not  identical,  c  being  greater  for 
parisite  and  to  for  synchysite,  throughout  the  spectrum,  but  the 
differences  are  small,  and  diminish  towards  the  violet,  both  minerals 
showing  anomalous  dispersion.  The  anomaly  is  less  for  the  ordinary 
than  for  the  extraordinary  ray.  An  analysis  of  synchysite  gives 
R.P3  60-95%  and  CaO  11-96%,  against  6071%  and  10-70%  for  parisite. 
The  density  of  the  two  minerals  is  also  sensibly  the  same,  and  their 
identity  is  now  certain.  C.  H.  D. 

The  Rutile  Group.  Waldemar  T.  Schaller  (Bull.  U.S.  Oeol. 
Survey,  1912,  No.  509,  9 — 39). — The  several  minerals  (rutile,  cassiterite, 
mossite,  tapiolibe,  nigrine,  iserite,  ainalite,  ilmenorutile,  and  strUverite) 
of  thid  group  are  tetragonal  with  a  :  c  near  1  :  0*64,  and  by  twinning 
they  give  rise  to  pseudo-orthorhombic  forms.  They  are  to  be  regarded 
as  isomorphous  mixtures  of  two  or  more  of  the  following  compounds  : 
ferrous  columbate,  Fe(CbOj)2,  ferrous  tantalate,  Fe(Ta03)2  (tapiolite), 
ferrous  titanate,  Fe(Ti03),  titanyl  titanate,  (TiO)(Ti03)  (rutile),  stannyl 
stannate  (SnO)(Sn03)  (cassiterite),  and  ferrous  stannate,  Fe(SnOj), 
sometimes  with  small  amounts  of  zinc  arsenate,  Zn(As03).2,  etc.  The 
published  analyses  are  discussed,  and  the  percentages  of  these 
compounds  present  are  calculated.  For  example,  the  struverito  from 
Piedmont  (Abstr.,  1908,  ii,  398)  is  interpreted  as  consisting  of  299% 
ferrous  columbate,  27  4%  ferrous  tantalate,  2  6%  ferrous  titanate,  and 
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40'1%  titanyl  titanate ;  and  that  from  South  Dakota  (Abstr.,  1911,  ii, 
499)  as  8-4%  ferrous  columbate,  41 '4%  ferrous  tantalate,  48'8% 
titanyl  titanate,  and  1"4%  stannyl  stannate.  Few  of  these  minerals 
deserve  special  names,  and  are  better  described  as  columbium  tapiolite 
(instead  of  mossite),  iron  rutile  (instead  of  nigrine  and  iserite),  etc. 

L.  J.  S. 

A  New  Occurrence  of  Oarnotite.  Edgar  T.  Wherry  (Amer. 
J.  Sci.,  1912,  [iv],  33,  574 — 580). — An  amorphous  to  minutely  crys- 
talline, bright  yellow  powder,  occurring  as  an  impregnation  in  con- 
glomerate at  Mt.  Pisgah,  Carbon  Co.,  Pennsylvania,  is  identified  by 
analysis  with  carnotite  (Abstr.,  1910,  ii,  308).  The  small  amount  of 
material  scraped  together  for  analysis  gave  the  results  under  I ;  deduct- 
ing quartz,  limonite,  etc.,  the  figures  under  II  agree  approximately 
with  the  ratios  (Ca,K2)0,2U02,V205.  This  and  the  earlier  analyses 
of  material  from  Colorado  and  South  Australia  indicate  that  carnotite 
is  a  definite  species  with  the  formula  (Ca,K2)(U02)2(V04)2,a;H20,  and 
belonging  to  the  uranite  group  : 


V.05. 

UOg. 

Fe.P3. 

CaO. 

K2O. 

H,,0. 

Insol. 

Total. 

I. 

7-2 

23-8 

6-1 

]-5 

[1-6] 

10-5 

49-3 

100-0 

II. 

21-1 

69-8 

— 

4-4 

4-7 

— 

— 

100-0 

Suggestions  are  made  as  to  the  mode  of  origin  of  carnotite  in 
sedimentary  rocks.  L.  J.  S. 

Natrolite  from  San  Benito  Co.,  California.  B.  Jezbk  (Zeitsch. 
Kryst.  Min.,  1912,  50,  638;  from  Rozpr.  Bohm.  Akad.,  1909,  18, 
2  Kl.,  No.  26,  1 — 6). — The  white  matrix  of  the  crystals  of  benitoite 
and  neptunite  from  this  locality  consists  of  natrolite.  In  cavities, 
good  crystals  of  unusual  habit  are  developed,  these  show  pyramid  faces, 
but  only  small  prisms.  The  new  form  a{535}  is  noted.  Analysis  by 
J.  Sv^da  gave  the  following  results,  corresponding  with  the  formula 


Na2Al2Si30io,H20 : 

SiOa.          AI2O3. 

Fe,03. 

Na^O. 

H2O. 

Total. 

Sp.  gr. 

47-46          26-89 

trace 

16-52 

[9-13] 

100-0 

2-23 
L.  J.  S. 

The  Binary  System  Na2Al2Si208  (Nephelite,  Carnegieite) — 
CaAl2Si208  (Anorthite).  K  L.  Bowen  {Amer.  J.  Sci.,  1912,  [iv],  33, 
551 — 573). — Mixtures  in  various  proportions  of  these  two  compounds  were 
heated  up  to  1549°,  and  from  the  heating  curves  and  the  results  of  micro- 
scopical examination  of  quenched  samples  an  equilibrium  diagram  is 
constructed.  The  sodium  compound  is  stable  as  soda-nephelite  below 
1248°,  and  as  carnegieite  above  this  inversion  point.  There  is  a 
eutectic  with  45%  CaAlgSigOg  at  1302°.  Mixed  crystals  range  from 
Ne  to  NcggADgg,  the  former  being  optically  negative  and  the  latter 
positive.  On  the  other  hand,  carnegieite  takes  up  much  less  anorthite, 
the  maximum  being  CggjAng.  L.  J.  S. 

Druse  Minerals  from  the  Leucite-basanite  of  the  Bulenberg 
near  Leitmeritz,  Bohemia,  Josef  E.  Hibsch  and  Arthur  Scheit 
{Tsch.  Min.  Fetr.  Mitt,  1911  [that   is,  1912],  30,  459— 474).— In  the 
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marginal  portions  of  this  pipe  of  volcanic  rock  are  numerous  steam- 
cavities,  tho  walls  of  which  are  lined  with  crystallised  minerals, 
especially  zeolites.  These  are  described  in  detail,  and  analyses  given 
of  the  following:  Phillip.site,  I  colourless,  II  rose,  by  H.  Walland  ; 
III  colourless,  by  W.  Widmar ;  these  analyses  are  noteworthy  in 
showing  wide  differences  in  composition  : 


SiOj. 

Al,08. 

Fe,03. 

CaO. 

MgO. 

KaO. 

NajO. 

HjO. 

Total. 

I. 

48-73 

19-89 

6-45 

— 

7-36 

2-31 

16-26 

100  00 

II. 

61-31 

18-31 

— 

4-94 

— 

6-96 

2-37 

16-12 

10001 

III. 

45-41 

19-19 



7-48 

— 

9-82 

4-65 

13-41 

99-96 

IV, 

61-46 

18-68 

1-48 

0-60 

0-25 

15-73 

1-93 

0-75 

100-78 

Sanidine  occurs  as  minute,  colourless  crystals  implanted  on  the  phil- 
lipsite,  and  it  was  at  one  time  mistaken  for  a  second  generation  of 
phillipsite.  Analysis  IV  corresponds  with  93%  of  the  orthoclase  mole- 
cule, 2'8%  of  anorthite,  and  4*4%  of  carnegieite  (OrigAnCgj).      L.J.  S. 

Chemico-Mineralogical  Observations  on  Beryls  from  Elba. 
L.  Maddalena  (^«i  ^.  Accad.  Lincei,  1912,  [v],  21,  1,633—639). — The 
author  has  investigated  three  samples  of  beryl  from  the  pegmatites  of 
S.  Piero  in  Campo,  Elba,  I  being  colourless  and  quite  clear,  II  delicate 
peach-blossom  colour  and  clear,  and  III  sky-blue  and  rather  less 
clear.     The  analytical  results  are  as  follows  : 

SiO^    AI-Pj.    GIO.     CaO.  MgO.  CsjO.    Kp.  Na^O.  Llfi.    Hfi.   Total. 
I.     65-09     17-21     13-27     102     1-81       —        _        _        _      1-44     99-84 

II.     6439     2008     11-40     106     056      —  0-41  —       1-27     99-17 

III.     63  90     18-64     10-87    trace  trace    trace     1-61       228  1-62     98-92 

The  indices  of  refraction  for  sodium  light  are : 

I.  II.  III. 


1-67682—1-6769  1-57778  1-5916—1-59169 

1-57169—1-5717  1-67269  1-5860— 1-58624 


and  the  values  of  D,  26891,  2*6917,  and  2-7639  respectively. 

These  results  indicate  for  beryls  from  Elba  the  same  quantitative 
relations  between  proportion  of  alkali,  index  of  refraction,  and  specific 
gravity  as  were  pointed  out  by  Lacroix  (Abstr.,  1909,  ii,  58)  and 
confirmed  by  Ford  (Abstr.,  1910,  ii,  873)  and  other  authors  for 
American  and  Madagascar  beryls. 

Comparison  of  the  chemical  and  physical  properties  of  these  different 
beryls  shows  that  neither  by  the  chemical  composition,  nor  by  the 
optical  properties,  nor  by  the  specific  gravity  is  it  possible  to  distinguish 
two  well-defined  types  of  beryls,  as  was  assumed  by  Duparc,  Wunder, 
and  Sabot  (Abstr.,  1910,  ii,  221,  312 ;  1911,  ii,  1105).  Rather  is  the 
conclusion  to  be  drawn  that  there  exists  a  continuous  series  of  beryls 
(compare  Lacroix  and  Kengade,  Abstr.,  1911,  ii,  736).  The  presence 
of  a  small  proportion  of  alkali  seems  to  cause  marked  increase  in  the 
solvent  power  of  beryls  towards  pigments. 

Subjection  of  the  three  beryls  from  Elba  to  the  action  of  radium 
radiation  is  without  effect  on  the  colour  or  refractive  index. 

T.  H.  P. 

51—2 
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Hatchettite  [and  Glauconite]  from  Bonarka,  near  Cracow. 
JozEF  MoROZEWicz  (Zeitsch.  Kryst.  Min.,  1912,  50,  661  ;  from 
Kosmos,  Leniberg,  1909,  34,  610 — 624). — Small  cavities  in 
glauconitic  marl  contain  crystals  of  quartz  and  calcite,  and 
on  these  occurs  the  hatchettite.  Kaolin  (nacrite)  was  also 
observed.  These  minerals  appear  to  have  been  deposited  by  hot 
springs  at  a  temperature  of  at  least  80°.  The  glauconite  fills  the  cells 
of  foraminifera  :  analysis  by  Starzyilski  gave  : 

SiOa.     AI2O3.    re203.     Fea     CaO.      MgO.     KjO.     Na,0.    li.fl.    Total.    Sp.gr. 
50-72      9-86      12-66      4-18      1-52       3-71       7-73       2-29       7-46     100-13     2-623 

L.  J.  S. 

Two  French  Meteorites.  Stanislas  Meuniee  {Compi.  rend., 
1912,  154,  1739— 1741).— The  one  meteorite,  which  fell  on  June  30th, 
1903,  had  D  4' =  3-500.     Analyses  give  the  following  results  : 


SiOa. 

MgO. 

CaO. 

K2O. 

Na.0. 

AI2O3. 

Yofi.,. 

FeO. 

NiO. 

Total. 

36-60 

24-14 

trace 

1-64 

1-70 

8-00 

2-90 

21-60 

1-20 

97-78 

The  meteorite  is  apparently  a  stone  of  the  leucite  group   which  has 
been  considerably  altered  by  lying  in  the  ground. 

The  analysis  of  the  other  meteorite,  which  fell  on  July  4th,  1890, 
is  not  given.  T.  S.  P. 


Physiological    Chemistry 


The  Respiratory  Exchange  at  Extreme  External  Tempera- 
tures in  Relation  to  the  Body  Surface.  The  Time  Course  of 
Carbon  Dioxide  Production  and  Oxygen  Consumptiou  at  Such 
Temperatures.  Hans  Mukschhauser  {Zeitsch.  physiol.  Chem.,  1912, 
79,  301 — 326). — In  dogs  the  percentage  increase  of  carbon  dioxide 
production  at  5°  as  compared  with  that  at  35°  varied  between  46  and 
131  ;  and  of  oxygen  consumption  between  36  and  91.  The  greatest 
increases  occurred  in  the  smallest  animals.  For  medium  temperatures 
there  is  parallelism  between  the  surface  of  the  body  and  metabolism, 
and  even  at  extreme  temperatures,  the  same  holds  if  the  body 
temperature  remains  constant.  In  some  cases  the  rectal  temperature 
fell  considerably  in  the  cold.  Tables  are  given  to  show  the  time 
relationships  of  the  alterations  in  gaseous  exchange.  W.  D.  H. 

The  Effects  of  Atmospheres  Enriched  with  Oxygen  on 
Living  Organisms :  (a)  Micro-organisms ;  {b)  Mammals  Inocu- 
lated with  Tuberculosis;  (c)  Normal  Mammals.  Oxygen 
Pneumonia.  Alfred  Adams  {Bio.-Chem.  J.,  1912,  6,  297 — 314). — 
With  Bacillus  tuberculosis,  B.  peslis,  and  Staphylococci,  increase  of 
oxygen  inhibits  their  growth,  but  does  not  kill  them.     It,  however, 
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kills  organisms  on  the  border  line  of  anrerobic  life,  such  as  Actinomi/ces 
and  Mycetoma.  The  effect  on  B.  tuberculosis  does  not  hold  in  vivo, 
and  the  beneficial  effects  of  fresh  air  are  probably  due  to  a  physical 
stimulus.  If  less  than  70%  of  oxygen  is  present,  it  can  he  inhaled 
without  harm  ;  above  this  percentage  it  causes  pneumonia  if  inhaled 
beyond  short  periods.  \V.  D.  H. 

The  Reaction  of  the  Blood.  Christen  Lundsqaard  {BiocJism. 
Zeitsch.,  1912,  41,  247 — 267). — The  author  gives  a  critical  survey  of 
the  electrometric  methods  for  measuring  the  alkalinity  of  the  blood, 
and  draws  attention  to  the  value  of  Hasselbalch's  apparatus  for  this 
purpose.  He  calls  attention  more  especially  to  the  influence  of  the 
carbon  dioxide  tension  on  the  hydroxyl-ion  concentration,  and 
recommends  that  the  measurements  should  be  referred  to  the  concen- 
tration at  the  mean  alveoler  tension  of  carbon  dioxide  (40  mm.). 
When  the  measurement  is  made  at  other  tensions,  the  true  measure- 
ment at  40  mm.  can  be  deduced  from  curves  (given  in  the  paper) 
showing  the  variations  of  the  hydroxyl-ion  concentration  with  the 
carbon  dioxide  tension.  The  concentration  varies  slightly  with 
different  animals.  For  the  human  subject,  p,i  =  7'19  (CO2  =  40  mm.),  a 
mean  derived  from  the  measurement  of  several  cases,  none  of  which 
show  a  great  deviation  thei-efrom.  S.  B.  S. 

The  Heat  Production  of  Chemical  Processes  in  Living  Cells 
(Blood  Corpuscles).  Otto  Meyerhgf  {PJU'iger's  Archiv,  1912,  146, 
159 — 184). — The  present  research  follows  up  the  author's  previous 
work  on  egg  cells.  Bird's  corpuscles  lend  themselves  very  well  to  the 
work,  as  the  oxidation  rate  is  readily  measured.  The  effect  of  vary- 
ing conditions  and  different  reagents  was  studied  ;  thus  narcotics 
produce  no  change  in  the  caloric  quotient,  showing  that  their  effect  is 
not  on  the  oxygen  consumption,  but  on  the  energy-production.  A 
number  of  observations  on  mammalian  blood  corpuscles  are  also  given. 

W.  D.  H. 

Simplification  of  Enzymes  by  Combined  Autolysis  and 
Dialysis.  Balduino  Bocci  {Proc.  verb.  R.  Accad.  Fisiocrilici,  Siena, 
1912). — Experiments  with  gastric  and  pancreatic  juice  indicate 
parallelism  between  the  peptic,  tryptic,  rennetic,  and  lipolytic  activities. 
The  conclusion  is  drawn  that  in  many  tissues,  more  especially  glandular 
tissues,  there  exists  an  enzyme  for  which  the  name  analase  is  proposed. 
The  blood  plasma  that  transudes  from  the  capillaries,  the  products  of 
specific  treatment  of  the  tissues,  and  ions  in  general  and  hydrogen- 
and  hydroxyl-ions  in  particular,  activate  the  enzyme,  which  may  be  at 
one  and  the  same  time  proteolytic  (peptic,  tryptic),  rennetic,  and 
lipolytic  in  character.  T.  H.  P. 

Presence  of  Erepsin  in  the  Organs  and  its  Distribution  in 
the  Mucous  Membrane  of  the  Digestive  Tract.  Giuskppk 
Amantea  {Arch.  Farm.  sper.  e  Sci.  affini,  1911,  12,  1 — 12,  Reprint). — 
For  investigating  the  distribution  of  erepsin  in  organs  and  tissues  the 
author  employs  Sorensen's  method  (Abstr.,  1908,  i,  115),  which  is 
more  suitable  than  the  biuret  reaction  formerly  in  general  use. 
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In  the  case  of  the  dog,  the  greatest  ereptic  effect  is  obtained  with  the 
pancreas,  and  then  follow  the  intestinal  mucous  membrane,  the  kidneys, 
the  spleen,  liver,  lungs,  muscles,  and  blood-Kerum.  With  the  other 
animals  examined  (birds,  reptiles,  and  amphibia)  small  differences 
are'  found  in  the  order  of  the  organs. 

Erepsin  occurs  in  the  whole  of  the  mucous  membrane  of  the  digestive 
channel  from  the  oesophagus  to  the  rectum.  It  is  found  to  the  least 
extent  in  the  cesophagal  and  gastric  mucus,  and  to  the  greatest  in  that 
of  the  duodenum.  T.  H.  P. 

Human  Pancreatic  Juice.  Karl  Glaessner  (Biochem.  Zeitsch., 
1912,  41,  325 — 327). — The  author  criticises  certain  statements  in  a 
recent  paper  by  Wohlgemuth  (this  vol.,  ii,  460).  He  does  not  accept 
as  trustworthy,  Wohlgemuth's  method  for  detecting  rennet  in  pancreatic 
juice,  and  he  claims  priority  for  the  demonstration  of  the  non-identity 
of  trypsin  and  erepsin,  having  employed  the  same  method  as  that 
described  by  Wohlgemuth.  S.  B.  S. 

The  Action  of  Mineral  Substances  in  the  Animal  Body. 
OsKAR  Hagemann  (P/luger's  Archiv,  1912,  146,  455 — 483). — In 
growing  lambs  and  calves  the  amount  of  mineral  substances,  especially 
lime  and  phosphoric  acid,  is  important ;  poverty  of  these  in  the  diet 
reduces  nitrogenous  assimilation.  A  factor  of  importance  is  the  fine 
subdivision  of  the  inorganic  materials ;  unless  this  is  observed,  their 
beneficial  (antirachitic)  action  is  not  so  well  manifested.     W.  D.  H. 

The  Conditions  of  Formation  of  Ethereal  Sulphates  in  the 
Animal  Body.  Fritz  Lade  (Zeifsch.  physiol.  Ghem.,  1912,  79, 
327 — 348). — The  present  experiments  on  dogs  with  Eck's  fistula  lend 
no  support  to  the  view  that  the  liver  is  the  seat  of  the  synthesis 
involved  in  the  formation  of  ethereal  sulphates.  Any  actiou  this 
organ  may  possess  in  relation  to  these  substances  is  of  another  and 
unknown  kind.  W.  D.  H. 

The  Synthesis  and  Degradation  of  Sugars  in  the  Animal 
Organism.  Jakob  Parnas  and  Julius  Baer  {Biochem.  Zeitsch., 
1912,  41,  386 — 418). — Two  methods  of  experiments  were  adopted  : 
(1)  The  injection  of  various  substances  into  fasting  rabbits  after  treat- 
ment with  phloridzin,  the  estimation  of  the  sugar  excreted  in  the 
urine,  and  comparison  of  the  amount  formed  when  phloridzin  had  been 
injected  without  the  substance  under  investigation  ;  (2)  the  perfusion 
of  the  substances  in  Ringer's  solution  through  a  tortoise  heat,  of 
which  one  lobe  had  been  ligatured,  and  comparing  the  amounts  of 
glycogen  found  in  the  ligatured  and  unligatured  parts.  It  was  found 
that  lactic,  glyceric,  and  dihydroxymaleic  acids,  and  also  glycol- 
aldehyde,  give  rise  to  dextrose  and  glycogen  in  the  organism.  On  the 
other  hand,  hydracrylic,  a  hydroxy  butyric,  gly  collie,  ayS-dihydroxy- 
butyric,  glyoxylic,  and  pyruvic  acids  do  not.  It  is  therefore  assumed 
that  lactic  acid  i.s  converted  into  dextrose  with  the  formation  of 
glyceric  acid,  dihydroxymaleic  acid,  and  glycolaldehyde  as  inter- 
mediate  products.     The   first  stage  is  an  oxidative  process,  and  the 
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second  stage  an  oxidative  process  accompanied  by  the  scission  of  the 
elements  of  water,  the  third  stage  a  scission  of  carbon  dioxide,  and 
the  fourth  a  polymerisation.  From  3  molecules  of  lactic  acid  is  formed 
one  of  dextrose.     The  reactions  are  in  all  stages  exothermic. 

S.  B.  S. 

The  Appearance  of  Glycogen  after  Feeding  on  Sugars  and 
Fat,  and  Morphological  Observations  on  the  Snail  (Helix 
pomatia).  II.  Ehuakd  and  F.  Zieglwallner  {Zeitsch.  Biol.,  1912, 
68,  541 — 557). — Glycogen  was  detected  by  microscopic  means  (Best's 
method).  After  some  weeks'  inanition,  glycogen  entirely  disappears, 
from  the  body  of  the  snail.  Normally  it  is  most  abundant  in  the  liver 
and  ganglion  cells.  The  fat  of  the  body  also  disappears  in  inanition. 
Feeding  on  dextrose,  galactose,  mannose,  lactose,  oleic  acid,  stearic  acid, 
and  glycerol  led  in  all  cases  to  the  reappearance  of  glycogen  in  the 
tissues.     Palmitic  acid,  however,  gave  a  negative  result.      W.  D.  H. 

Feeding  Experiments  Illustrating  the  Importance  of 
Accessory  Factors  in  Normal  Dietaries.  F.  Gowland  Hopkins 
(./.  Physiol.,  1912,  44,  425 — 460). — Groups  of  young  rats  were  fed  on  a 
basal  diet  of  caseinogen,  fat,  carbohydrate  and  salts,  and  compared  with 
those  on  the  same  diet  plus  a  minute  ration  of  fresh  milk.  The 
former  soon  ceased  to  grow ;  the  latter  grew  normally.  The  con- 
sumption of  food  was  practically  the  same  throughout,  but  the  milk 
addendum  reduced  the  food  necessary  for  a  given  weight  increment 
to  one-half  or  less.  Cessation  of  growth  occurred  before  loss  of 
appetite  appeared.  What  the  actual  substances  are  in  the  milk  which 
thus  markedly,  although  in  a  secondary  way,  affect  growth  is  not  yet 
known.  W.  D.  H. 

The  •'  Sparing  Action "  of  Fat.  Alfons  Bartmann  {Zeitsch. 
Biol.,  1912,  58,  375 — 419). — Fat  exercises  a  small  "sparing  action" 
in  nutrition,  at  most  7%.  This  taken  as  a  function  of  the  total  intake 
is  treated  on  mathematical  lines.  The  varying  increase  in  nitrogen 
output  when  fat  is  given  in  large  amounts  is  due  to  its  action  as 
a  stimulus,  probably  in  the  main  to  the  digestive  tract.  The  large 
amount  of  feeces  and  their  high  nitrogen  content  speak  in  favour 
of  this  view.  W.  D.  H. 

Feeding  Experiments  with  Fat-free  Food  Mixtures.  Thomas 
B.  OsBORNK  and  Lafayette  B.  Mendel  [with  Edna  L.  Ferry]  {J.  Biol. 
Chem.,  191  2,  12,  81—89). — It  is  generally  recognised  that  proteins  and 
carbohydrates  are  indispensable  in  a  diet.  No  such  clear  statement 
can  be  made  in  reference  to  fats ;  the  lipoids,  it  is  true,  are  constant 
constituents  of  protoplasm,  and  Stepp's  experiments  (Abstr.,  1911, 
ii,  1002)  point  to  the  view  that  they  are  indispensable  for  life  and 
growth.  Several  observers,  however,  have  shown  the  possibility  that 
the  phosphatides  may  be  synthesised  in  the  body  from  inorganic 
phosphates.  In  the  present  experiments  rats  were  employed,  and 
tliey  continue  to  grow  and  thrive  on  a  diet  completely  free  from  fat 
and  almost  free  from  lipoids ;  certainly  any  significant  quantity  of 
phosphatides  or  cerebrosides  was  absent.  W.  D.  H. 
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Nitrogen  Retention  and  Equilibrium  on  Feeding  with 
Ammonium  Salts.  Wilhelm  Voltz  (Zeitsch.  physiol.  Ghem.,  1912, 
79,  415 — 420). — A  question  of  priority.  The  results  published  by 
Grafe  and  Schlapfer  (this  vol.,  ii,  363)  are  only  confirmatory  of  the 
author's  previous  work.  W.  D.  H. 

Purine  Metabolism  in  Man.  II.  Are  the  Endogenous 
Purine  Substances  the  Products  of  the  Activity  of  the 
Digestive  Glands?  Walter  O.  Siven  [Pfliiger's  Archiv,  1912, 
146,  499 — 516). — The  answer  given  to  the  above  question  is  in 
the  negative.  Endogenous  purine  formation  is  regarded  as  the 
expression  of  certain  physiological  processes  in  the  cell-nuclei,  but  as 
to  the  nature  of  the  processes  or  the  organs  involved,  no  opinion 
is  pronounced.  The  paper  is  mainly  critical  of  the  work  of  others 
(Mares,  Smetanka,  etc.).  W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  III.  Further  Absorption  Experiments 
with  Especial  Reference  to  the  Behaviour  of  Creatine  and 
Creatinine  and  to  the  Formation  of  Urea.  Otto  Folin  and 
W.  Denis  (/.  Biol.  Chem.,  1912,  12, 141— 162).— The  author's  previous 
work  (this  vol.,  ii.,  271,  364)  has  shown  that  during  the  absorption  of 
amino-acids  from  the  intestine,  it  is  possible  to  detect  them  in  the 
blood  and  tissues,  and  the  increase  in  non-protein  nitrogen  there 
practically  accounts  for  all  the  nitrogen  absorbed.  The  theory  that 
protein  is  synthesised  in  the  intestinal  wall,  which  was  put  forward  by 
those  who  were  unsuccessful  in  finding  amino-acids  in  the  blood,  is 
therefore  superfluous  and  untenable.  Another  theory  to  account  for 
the  supposed  absence  of  amino-acids  in  the  blood  during  digestion  is 
that  deamidation  occurs  immediately ;  this  is  supported  by  the  rapid 
appearance  of  urea  in  the  urine  after  a  protein  meal ;  but  the  word 
rapid  is  a  comparative  one.  In  the  authors'  two  previous  papers  they 
dealt  with  minutes  rather  than  hours,  and  no  evidence  of  increased 
urea  formation  was  discovered  in  those  experiments  which  lasted  an 
hour  or  less.  The  accumulation  of  the  amino-acids  showed  that 
deamidation  is  not  the  instantaneous  or  immediate  result  which  the 
writings  of  some  physiologists  infer. 

In  the  present  research,  these  experiments  of  feeding  cats  on  alanine 
or  glycine  have  been  repeated,  only  the  observations  have  in  these 
cases  been  extended  over  some  hours  after  the  material  was  introduced 
into  the  ligatured  intestine ;  they  all  show  the  same  result,  and  the 
protocolls  of  only  four  therefore  are  given  in  detail.  After  a  hour  or 
more,  the  formation  of  urea  is  demonstrable.  If  Witte's  peptone  is 
used  instead,  urea  formation  begins  earlier,  but  the  exact  explanation 
of  this  is  not  clear ;  one  can  only  say  that  Witte's  preparation  is  a 
complex  mixture,  containing  more  or  less  ammonia  and  amide  nitrogen 
in  addition  to  proteoses  and  peptones.  But  even  with  such  a  product 
the  urea  nitrogen  in  the  hepatic  is  not  greater  than  that  in  the  iliac 
blood  ;  that  is,  the  liver  is  not  proved  to  be  a  specialised  seat  of 
deamidation ;  the  view  is  advanced  that  urea  formation  has  no  special 
seat,  but  it  probably  occurs  in  all  the  tissues,  and  therefore  probably 
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the  largest  amount  comes  from  the  muscles,  the  most  abundant  of  the 
tissues.  Whether  special  tissues  form  urea  more  readily  from  some 
amino-acids  than  they  do  from  others  is  left  unsettled,  but  such 
specific  action  is  regarded  as  improbable. 

A  number  of  experiments  are  also  recorded  with  other  amino-acids 
than  those  previously  employed,  which,  in  general,  confirm  the  earlier 
resultH.  Thus  asparagine  feeding  was  followed  by  an  unmistakable  in- 
crease in  the  non-protein  nitrogen  both  of  blood  and  muscle.  The  figures 
obtained  are  less  than  were  expected,  but  this  is  largely  explicable  by 
the  method  of  analysis  employed,  for  asparagine  is  precipitated 
with  the  proteins  by  the  methyl  alcohol  used  as  a  precipitant,  and 
it  is  very  difficult  to  recover  it  from  the  precipitate.  In  the  case 
of  tyrosine,  no  attempt  was  made  to  estimate  it,  but  its  presence 
was  shown  by  the  very  delicate  phosphotungstic-phosphomolybdic 
colour  reaction  recently  introduced  by  Folin  and  Macallum. 
Creatinine  presents  much  the  same  analytical  difficulty  as  asparagine, 
and  the  various  experiments  exhibit  some  discrepancy,  in  some  more 
creatinine  being  found  in  the  blood,  in  others  more  in  the  muscles. 
Mellanby's  view  that  it  is  transformed  into  creatine  is  not  supported, 
neither  was  any  evidence  found  of  enzymes  capable  of  transforming 
one  substance  into  the  other,  or  either  of  them  into  urea.  During 
creatine  absorption,  noincrease  of  urea  could  be  found;  and  the  blood, 
which  contained  large  quantities  of  it  and  was  examined  after  it  must 
have  passed  many  times  through  the  liver,  gave  no  stronger  creatinine 
reaction  than  did  the  control  blood.  W.  D.  H. 

The  Water  Balance  in  the  Human  Organism  when  at  Rest 
and  at  Work  in  High  Altitudes.  E.  Galeotti  and  E.  Signorelli 
{Biochem.  Zeitsch.,  1912,  41,  268— 286).— The  water  formed  by 
metabolism  of  the  food  and  that  excreted  by  the  kidneys,  fajces, 
skin,  etc.,  was  measured,  and  also  the  water  ingested.  Changes  in 
the  body-weight  were  also  measured.  The  measurement  of  the  water 
excreted  by  the  skin  was  indirect,  and  calculated  from  the  balance. 
It  was  found  that  under  normal  conditions  the  daily  variations  of 
weight,  which  are  assumed  to  be  due  entirely  to  the  water,  are  very 
small  during  rest,  there  being  retention  of  water  in  high  altitudes  as 
compared  with  excretion  of  water  at  Fea-level  (Naples).  In  climbing 
mountains  there  is  a  loss  of  water  and  diminution  of  body-weight, 
which  varies  with  the  amount  of  exertion  and  meteorological  con- 
ditions. On  the  next  day  following  muscular  work,  there  is  again 
retention  of  water,  and  return  to  the  original  weight.  The  changes  in 
the  conditions  due  to  muscular  exertion  can  be  ascribed  to  the  loss  of 
water  by  the  skin.  S.  B.  S. 

The  Control  of  the  Suprarenal  Gland  by  the  Splanchnic 
Nerves.  T.  R.  Elliott  {J.  Physiol.,  1912,  44,  374— 409).— The  two 
suprarenals  contain  almost  exactly  equal  amounts  of  adrenaline. 
Fright  induced  by  morphine  or  yS-tetrahydronaphthylamine  exhausts 
the  residual  adrenaline ;  so  also  does  ana3sthesia  induced  by  ether, 
chloroform,  or  urethane.  Excitation  of  afferent  nerves  and  direct 
injury  to  the  brain  cause  also  loss  of  adrenaline.  The  centre  con- 
trolling such  loss  is  close  to  the  bulb  vaso-motor  centre.     The  efferent 
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path  is  by  the  splanchnic  nerves.  Cutting  these  nerves  prevents  the 
exhaustion  of  the  adrenals  under  the  conditions  mentioned  above ; 
anaesthetics,  pilocarpine,  eserine,  and  diphtheria-toxin  have  no  direct 
action  on  the  glands. 

Faradisation  of  the  splanchnic  nerves  discharges  adrenaline  into  the 
blood.  W.  D.  H. 

The  Relationship  between  the  Pancreas  and  Suprarenals. 
Karl  Glaessner  and  Ernst  P.  Pick  (Biochem.  Zeitsch.,  1912,  41, 
328 — 330). — A  reply  to  criticism  of  the  work  of  the  authors  by 
Minami  (this  vol.,  ii,  461).  S.  B.  S. 

The  Presence  of  Active  Principles  in  the  Thyroid  and 
Suprarenal  Glands  Before  and  After  Birth.  II.  Frederic 
Fengeh  {J.  Biol.  Chem.,  1912,  12,  55 — 59.  Compare  this  vol.,  ii, 
660). — Additional  observations  support  the  author's  previous  con- 
clusion that  the  thyroid  and  suprarenal  glands  contain  their  active 
principles  and  play  their  part  in  the  growth  and  development  before 
birth.     Sex  makes  no  difference.  W.  D.  H. 

The  Gaseous  Metabolism  of  the  Submaxillary  Gland  with 
Reference  Especially  to  the  Bflfect  of  Adrenaline  and  the 
Time-relation  of  the  Stimulus  to  the  Oxidation  Process. 
Joseph  Barcroft  and  H.  Piper  (J.  Physiol.,  1912,  44,  359—373).— 
The  oxygen  used  by  the  submaxillary  gland  in  decerebrate  cats  is 
0*016  to  0'028  c.c.  per  gram  per  minute,  a  figure  practically  the  same 
as  that  obtained  with  anaesthetised  cats.  This  is  much  increased  by 
injection  of  adrenaline,  and  therefore  appropriate  stimulation  of  the 
sympathetic  nerve  does  cause  increased  metabolism  of  the  gland.  The 
vascular  dilatation  caused  by  adrenaline  is  probably  due  to  metabolic 
products  rather  than  to  the  dilator  nerves.  Increased  oxygen  consump- 
tion reaches  its  maximum  when  the  saliva  almost  ceases  to  flow,  and 
persists  for  some  minutes  later,  as  in  the  case  of  stimulation  of  the 
chorda  tympani  nerve.  Probably  therefore  gland  resembles  muscle  in 
being  a  mechanism  in  which  oxidation  serves  to  replenish  a  store  of 
potential  energy  which  is  liberated  in  the  act  of  secretion. 

W.  D.  H. 

The  Feeding  of  Young  Dogs  on  the  Anterior  Lobe  of  the 
Pituitary  Body.  Thomas  B.  Aldrich  (Amer.  J.  Physiol.,  1912,  30, 
352 — 357). — Although  in  some  instances  the  addition  of  anterior  lobe 
of  the  pituitary  to  the  diet  of  puppies  may  stimulate  growth,  this 
is  not  the  rule.  The  growth  is  neither  retarded  nor  impeded  by 
the  addition  of  desiccated  anterior  lobe,  ovary,  or  testicle  to  their  food. 

W.  D.  H. 

Extraction  of  a  Substance  from  the  Sperm  of  a  Sea-urchin 
(Strongylocentrotus  purpuratus)  which  will  Fertilise  the  Eggs 
of  that  Species.  T.  Brailsford  Robertson  (J.  Biol.  Chem.,  1912,  12, 
1 — 12). — The  spermatozoa  freed  from  sea-water  by  an  isotonic 
solution  of  sodium  chloride  can  be  extracted  by  hypotonic  salt  solution 
containing  ether.      The  extract  contains  two  substances  precipitable 
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by  barium.  One  is  soluble  in  dilute  acid,  and  the  other  insoluble  in 
dilute  acid,  but  soluble  in  dilute  alkali.  Both  axe  precipitable  by 
acetone.  The  former  substance  is  a  powerful  fertilising,  agglutinating, 
and  cytolysing  agent  on  the  eggs,  and  is  probably  identical  with  the 
fertilising  agent  (oocytiise)  in  blood-serum.  The  alkali-soluble 
substance  appears  to  be  devoid  of  action.  W.  D.  H. 

The  Enzymes  of  the  Ovaries.  Waltheb  LOb  and  8.  Gutmann 
(Ihoc/iem.  Zeitsch.,  1912,  41,  445 — 460). — The  following  ferments  are 
present  in  the  ovaries  of  pigs :  catalaae,  diastase,  lecithase,  lipase, 
proteoclastic  ferments  of  the  trypsin  and  pepsin  type,  urease  and 
nuclease.  The  following  enzymes  were  absent ;  peroxydase,  invertase, 
lactase,  glycolytic  enzymes,  deamidase,  and  tyrosinase,  S.  B.  S. 

The  Colouring  Matter  of  Egg- Yolk  or  Ovochronain. 
N.  Alberto  Barbiehi  {Compt.  rend.,  1912,  154,  1726— 1729).— The 
author  has  separated  and  examined  the  colouring  matter  from  egg- 
yolk.  The  yolks  of  two  thousand  eggs  are  left  in  contact  with  carbon 
disulphide  for  several  days,  and  the  solution  so  obtained  is  treated 
with  excess  of  alcohol.  The  alcoholic  solution  is  filtered,  and  the 
alcohol  distilled  off.  The  semi-solid  residue  is  taken  up  with  chloro- 
form giving  three  layers  :  (a)  an  aqueous  layer,  which  contains  the 
colouring  matter  ;  (6)  a  white  solid  layer  of  paravitellin ;  (c)  a  chloroform 
layer. 

From  the  aqueous  solution,  the  ovochromin  can  be  obtained  by 
extraction  with  acetone  and  re-dissolving  in  water  after  distilling  off 
the  acetone,  this  process  being  repeated  until  all  sodium  chloride  is 
removed.  A  simpler  method  is  to  submit  the  liquid  to  polydialysis 
and  subsequent  evaporation  at  37°. 

Ovochromin  is  a  yellow,  colourless,  very  hygroscopic  powder.  It  is 
soluble  in  its  own  weight  of  water,  but  insoluble  in  all  the  ordinary 
organic  solvents.  In  aqueous  solution  it  has  no  characteristic  absorp- 
tion band,  and  gives  no  biuret  reaction.  Hydrogen  peroxide  decolor- 
ises it.  Alkalis  and  concentrated  acids  have  no  action  in  the  cold.  It 
decomposes  without  melting  at  270°,  and  is  not  toxic.  W.  G. 

The  Central  Nervous  System  under  Normal  and  Patho- 
logical Conditions.  I.  The  Indophenol  Oxydase  in  the 
Central  Nervous  System,  the  Choroid  Plexus,  and  Cerebro- 
spinal Fluid.  GiACOMO  PiGHiNi  (Biochem.  Zeitsch.,  1912,  42, 
124 — 136). — Investigations  were  undertaken  to  find  the  presence 
in  different  parts  of  the  central  nervous  system  of  the  oxygenase 
capable  of  oxidising  the  mixture  of  a-naphthol  and  dimethyl-ppheuyl- 
enediamine  to  indophenol.  It  was  found  in  the  glandular  tissue  of  the 
choroid,  in  the  cerebrospinal  fluid,  and  in  the  grey  substance  and  iu 
the  grey  matter  of  the  brain  and  spinal  chord.  S.  B.  8. 

The  Central  Nervous  System  under  Normal  and  Patho- 
logical Conditions.  II.  The  Catalase  of  the  Cerebrospinal 
Fluid.  GiACOMO  PiGHiNi  and  Pietro  Barbibbi  {Biochem.  Zeitsch,, 
1912,  42,   137  —  144). — Catalase    (capable   of   decomposing  hydrogen 
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peroxide)  was  not  found  in  any  normal  or  pathological  case    in  the 
cerebrospinal  fluid.  S.  B.  S. 

The  Central  Nervous  System  under  Normal  and  Patho- 
logical Conditions.  III.  The  Esterase  and  Lecithase  in 
Normal  and  Pathological  Cerebrospinal  Fluids.  Giacomo 
PiGHiNi  and  Flaminio  Nizzi  {Biochem.  Zeitsch.,  1912,  42,  145 — 149). 
— In  the  normal  and  pathological  cases  investigated,  no  esterase 
capable  of  causing  hydrolysis  of  mono-  or  tri-butyrin  was  found.  A 
lecithase  was  also  absent.  S.  B.  S. 

Theory  of  Muscle  Contraction.  Henry  K.  Procter  {Zeitsch. 
Chem.  Ind.  Kolloide,  1912,  10,  281— 283).— It  is  pointed  out  that 
nearly  all  the  phenomena  described  in  a  recent  paper  by  Fischer  and 
Streitmann  (ibid.,  65)  has  previously  been  explained  on  a  physico- 
chemical  basis  by  the  author  (compare  Abstr.,  1911,  i,  342). 

A  theory  of  muscle  contraction  is  described,  based  on  the  assumption 
that  the  muscle-fibres  consist  of  alternating  transverse  layers  of 
different  colloidal  substances,  and  that  the  contraction  is  due  to  the 
formation  of  acid.  These  alternating  plates  might  form  a  galvanic 
cell  made  up  of  oxidisable  and  oxidising  substances,  and  when  the 
circuit  is  completed,  acid  is  produced  and  the  contraction  follows.  On 
this  theory  the  function  of  the  nerve  system  is  not  to  develop  an 
E.F.M.,  but  to  complete  the  circuit  and  bring  the  battery  into 
action.  G.  S. 

Absorption  of  Water  by  Nerve  Tissue.  Marian  O.  Hooker 
and  Martin  H.  Fischer  (Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10, 
283 — 294). — As  objections  have  been  advanced  to  the  view  of  the 
authors  (compare  Abstr.,  1911,  ii,  510)  that  the  colloids  in  tissues  and 
the  form  in  which  they  occur  are  the  chief  factors  in  determining  the 
amount  of  water  contained  in  the  tissues  (compare,  for  example,  Hober, 
Biol.  Zentr.,  1911,  31,  575)  a  detailed  comparison  of  the  behaviour  of 
fibrin  (a  typical  colloid)  and  the  nerve  tissue  of  the  brain  and  spinal 
marrow  of  -^the  guinea-pig  as  regards  swelling  and  power  of  absorbing 
water  from  acid  and  salt  solutions  has  been  made,  and  the  results  are 
given  in  tabular  and  in  graphic  form.  They  show  that  there  is  a  very 
close  parallelism  of  the  two  classes  of  material  under  a  great  variety  of 
conditions,  and  therefore  confirm  the  authors'  views.  G.  S. 

Heat  Production  of  Surviving  Amphibian  Muscle  during 
Rest,  Activity,  and  Rigor.  Archibald  Y.  Hill  {J.  Physiol.,  1912, 
44,  466 — 513). — Using  the  author's  micro-calorimeter,  heat-production 
was  found  to  be  immediately  after  death  as  high  as  during  life.  It 
then  falls  to  a  constant  level  for  a  long  period,  which  corresponds  with 
a  constant  rate  of  production  of  carbon  dioxide  and  lactic  acid.  When 
decomposition  sets  in,  it  rises  again.  The  rate  of  heat  production  is 
increased  by  the  presence  of  oxygen  ;  the  formation  of  lactic  acid  is 
exothermic.  The  liberation  of  carbon  dioxide  is  at  first  due  to 
oxidation,  and  later  to  lactic  acid  turning  it  out  from  sodium  hydrogen 
carbonate.     The  combination  of  alkali  and  lactic  acid  does  not  account 
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for  any  appreciable  developmeut  of  heat.  In  chloroform  rigor  and 
heat  rigor,  the  heat  production  is  about  1"3  cal.  per  gram  of  frog's 
muscles  ;  this  is  due  to  the  chemical  processes,  which  liberate  lactic 
acid,  and  it  occurs  before  coagulation  sets  in.  Any  factors  which 
liberate  lactic  acid  cause  a  fall  in  heat-production.  The  total  energy 
of  the  lactic  acid  precursor  is  about  10%  greater  than  that  of  lactic 
acid  itself,  and  the  precursor  is  therefore  not  dextrose,  but  some 
unknown  chemical  compound  of  greater  energy  j  the  breakdown  of 
muscular  substance  into  lactic  acid  may  thus  liberate  a  large  store  of 
free  energy.  W.  D.  H. 

Nitrogenous  Compounds  in  Meat  Extract.  Temistoclb  Jona 
(Pamphlet,  87  pp.,  Fossano,  1911). — A  critical  summary  of  the 
divergent  results  obtained  in  this  direction.  T.  H.  P. 

Dipeptides  in  the  Extractive  Substances  of  the  Muscles. 
Temistocle  Jona  (Pamphlet,  19  pp.,  Fossano,  1911). — Micko  (Abstr., 
1908,  ii,  644,  713)  was  unable  to  detect  dipeptides  in  Liebig's  extract 
of  meat.  The  author's  experiments  on  this  extract  and  on  an  Italian 
preparation  (Zirdoni's)  show  that  both  contain  small  proportions 
of  taurine,  whilst  the  presence  of  any  large  amount  of  glycine  is 
excluded.  From  Zardoni's  extract,  but  not  from  that  of  Liebig,  the 
anhydride  of  (Z-alanyl-c^alanine  was  isolated. 

Both  extracts,  and  also  others  which  were  examined,  contain  a 
considerable  proportion  of  gelatin  or,  at  any  rate,  of  substances 
behaving  like  gelatin  towards  Schmidt's  reagent  (Abstr.,  1910,  ii,  911). 

T.  H.  P. 

Cryoscopy  of  Meat  Extracts.  Temistocle  Jona  (Pamphlet, 
15  pp.,  Fossano,  1911). — Cryoscopic  investigation  of  a  number  of 
commercial  meat  extracts  and  of  an  experimental  extract  prepared  in 
the  laboratory  shows  that  in  each  case  the  lowering  of  the  freezing 
point  is  proportional  to  the  concentration  of  the  solution.  The  curves 
representing  the  depressions  as  a  function  of  the  concentration  are  not, 
however,  parallel,  and  it  is  found  that  the  differences  between  the 
various  extracts  in  this  respect  depend  principally  on  differences  in  the 
proportions  of  mineral  matter  present. 

Lieljig's  extract  contains  836%  of  nitrogen,  6*87%  being  dialysable 
and  1*76%  non-dialysable.  Multiplication  of  the  latter  figure  by  6*25 
gives  1 1  "0%  of  protein,  which  is  in  good  agreement  with  the  proportion 
(10-2%)  found  by  Micko  (Abstr.,  1902,  ii,  369)  to  be  precipitable  by 
zinc  sulphate.  As,  in  the  author's  experiments,  the  dialysate  is  not 
precipitated  by  saturation  with  ammonium  sulphate  or  zinc  sulphate, 
whilst  the  residue  is  precipitated,  it  is  evident  that  the  latter  is 
colloidal  in  character.  This  result  is  in  disagreement  with  that  obtained 
by  Rona  and  Michaelis  (Abstr.,  1907,  i,  370). 

Measurements  of  the  freezing  point  during  the  preparation  of  the 
extract  show  that  the  extractive  matters  of  the  meat  do  not  undergo 
appreciable  hydrolysis  to  soluble  products  of  lower  molecular  weight. 

T.  H.  P. 
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Presence  of  Manganese  in  the  Animal  Series.  Gabriel 
Bertrand  and  Florentin  Medigreceanu  {Gompt.  rend.,  1912,  155, 
82 — 84.  Compare  this  vol.,  ii,  459,  662). — The  authors  have  continued 
their  researches,  and  estimated  the  manganese  content  of  the  lower 
orders  of  animals  down  to  and  including  the  echinoderms.  Of  the 
invertebrates,  the  gastropod  molluscs  and  the  lamellibranchia  are  the 
most  abundantly  supplied  with  manganese.  The  animal  kingdom  as  a 
whole  is,  however,  very  poor  in  manganese  as  compared  with  the 
vegetable  kingdom.  W.  G. 

Secretion  and  Composition  of  Human  Bile.  J.  A.  Menzies 
(Bio.-Chem.  J.,  1912,  6,  210— 218).— Bile  obtained  from  a  case  of 
biliary  fistula  on  an  ordinary  diet  was  secreted  at  the  rate  of  350  c.c. 
per  diem.  Increase  of  nitrogenous  intake  raised  this  to  600  c.c.  On 
analysis  the  following  figures  were  obtained  : 

Mucin  and 
Water.  Solids.      Bile  salts.    Cholesterol.     Lipoids.      pigments.        Ash. 

97747  2-253  0-416  0-094  0-298   .         0-929  0-516  % 

W.  D.  H. 

Changes  in  the  Composition  of  the  Milk  of  the  Gov7  on  Differ- 
ent Diets.  Karl  Helle,  Paul  Th.  Muller,  Wilhelm  Prausnitz,  and 
Heinrich  Poda  {Zeitsch.  Biol.,  1912,58,  355 — 374). — Data  in  tabular 
form  are  given  from  observations  on  two  cows ;  they  relate  in  part  to 
chemical  composition,  and  in  part  to  certain  physical  constants 
(osmotic  pressure,  etc.).  The  amount  of  fat,  the  total  solids,  and  the 
calorific  value  vary  a  good  deal  from  day  to  day  ;  the  protein,  sugar, 
and  ash  remain  very  constant.  The  effect  of  the  various  diets  adopted 
appears  to  be  very  slight.  W.  D.  H. 

Proteins  of  Ascitic  Fluid.  Remarks  on  Rivalta's  Re- 
action. Georges  Patein  and  R.  Weitz  {J.  Pharm.  Chim.,  1912, 
[vii],  5,  521—530,  591—598).—!.  The  authors  have  examined  five 
specimens  of  ascitic  fluid,  drawn  from  a  man  within  a  period  of  six 
months.  The  results  of  a  detailed  examination  in  each  case  are 
tabulated  and  compared  with  the  results  from  blood  plasma.  Particular 
attention  has  been  paid  to  the  "  acetogiobulin,"  the  substance  pre- 
cipitated by  acetic  acid  (compare  Abstr.,  1907,  i,  570).  It  is  found  to 
consist  entirely  of  globulin,  the  greater  part  being  euglobulin  and  the 
rest  i/r-globulin  (compare  Freund  and  Joachim,  Abstr.,  1903,  ii,  87). 

II.  As  a  further  proof  that  the  acetogiobulin  obtained  from  ascitic 
fluid  is  a  globulin  and  not  a  nucleoprotein,  several  specimens  were 
examined  for  phosphorus  and  gave  negative  or  very  feeble  reactions 
for  it. 

The  ascitic  liquids  examined  all  gave  Rivalta's  reaction.  Rivalta 
considers  the  formation  of  the  precipitate  in  the  reaction  to  be  due  to 
the  presence  of  euglobulin  and  i/^-globulin,  and  the  authors  find  that 
if  in  a  liquid  giving  a  positive  reaction,  the  acetogiobulin  is  first 
precipitated,  the  reaction  is  no  longer  obtained.  Further  they  find 
that  this  reaction  cannot  be  depended  on  as  a  positive  proof  of  inflam- 
matory ascites.  W.  G. 
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The  Creatine  Content  of  Muscle  in  Malignant  Disease  and 
other  Pathological  Conditions.  Hohkbt  A.  Ciiisolm  {Bio.-Chem.  J., 
1912,  6,  243 — 24:9). — In  the  healthy  adult,  the  fresh  muscles  contain 
0-3%  of  creatine.  This  is  not  reduced  in  rapidly  fatal  acute  disease,  but 
falls  in  chronic  diseases  where  there  is  loss  of  body-weight.  This  is 
so  in  malignant  disease,  especially  of  the  liver,  and  is  probably  due  to 
diminished  production  as  well  as  to  increased  loss.  W.  D.  H. 

Pate  of  Secretin  in  Pancreatic  Diabetes.  C.  Lovatt  Evan8 
{J.  FhyaioL,  1912,  44,  461 — 4G5). — After  complete  removal  of  the 
pancreas  in  dogs,  prosecretin  rapidly  disappears  from  the  intestine, 
but  the  depressor  substance  does  not  diminish.  If  sufficient  pancreas 
is  left  to  prevent  diabetes,  no  appreciable  loss  of  secretin  occurs.  The 
loss  of  secretin  in  pancreatic  diabetes  is  simply  one  symptom  in  the 
general  train  of  metabolic  disturbances  consequent  on  a  loss  of  the 
pancreatic  internal  secretion.  W.  D.  H. 

The  Influence  of  Sodium  Tartrate  on  the  Elimination  of 
Certain  Urinary  Constituents  during  Phloridzin  Diabetes. 
Frank  P.  Underbill  (/.  Biol.  Chem.,  1912, 12,  115— 126).— Baer  and 
Blum's  observation  that  subcutaneous  injection  of  sodium  tartrate 
lessens  the  output  of  nitrogen  and  dextrose  in  the  urine  of  phlorid- 
zinised  dogs  is  substantiated,  but  their  interpretation  of  the  result 
is  disputed.  The  salt  induces  disintegrative  changes  in  the  renal 
tubules  sufficient  to  account  for  the  decreased  elimination  in  question. 
The  same  result  is  obtained  in  normal  animals.  W.  D.  H. 

The  Excretion  of  Iron  in  the  Urine  in  Pneumonia.  Edward 
H.  Goodman  (/.  Biol.  Chem.,  1912,  12,  37— 42).— The  excretion  of 
iron  in  the  urine  has  been  mainly  studied  in  blood  diseases.  In 
pneumonia  only  one  mention  of  this  occurs  in  the  literature.  It  was 
found  in  the  present  research  that  it  is  lessened  during  the  height  of 
the  infection,  and  is  greatly  increased  at  the  crisis  and  on  the  following 
day.  W.  D.  H. 

Glycolysis  After  Pancreatectomy  and  with  the  Addition  of 
Antiseptics.  Hugh  McGuigan  and  C  L.  von  Hess  {Amer.  J. 
Physiol.,  1912,  30,  341 — 351). — Normal  muscle  extract  with 
pancreatic  extract  has  no  greater  glycolytic  power  than  the  extracts 
taken  separately.  An  objection  has  been  raised  to  this,  that  normal 
muscle  already  contains  sufficient  of  the  internal  secretion  of  the 
pancreas  to  exert  a  maximum  glycolysis.  Accordingly,  the  muscles 
of  animals  with  "pancreatic  hunger"  due  to  removal  of  the  pancreas 
were  employed,  and  the  same  results  were  obtained. 

No  substantial  evidence  of  glycolytic  enzymes  in  the  body  exists, 
and  in  the  blood  glycolysis  is  due  to  surviving  cells.  The  influence 
of  the  pancreas  if  it  exists  must  be  exerted  on  cellular  processes  which 
are  not  enzymic.  W.  D.  H. 

The  Condition  of  the  Digestive  Tract  in  Parathyroid 
Tetany  in  Oats.  Anton  J.  Carlson  {Amer.  J.  Physiol.,  1912,  90, 
309 — 340). — In   parathyroid   tetany   in   dogs   and  cats,   gastric   and 
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pancreatic  digestion  is  usually  retarded,  often  seriously  so,  but  they 
may  be  normal,  and  in  rare  instances  in  gastric  digestion  (cat)  even 
accelerated. 

In  other  sympathetic  mechanisms  (pilo-motor  nerves,  sweat  nerves, 
uterus,  bladder,  etc.)  the  deviation  from  normal  activity  in  para- 
thyroid tetany  is  in  the  direction  of  depression.  This  effect  is  probably 
due  to  direct  action  of  substances  in  the  blood,  or  to  the  absence  of  the 
parathyroid  secretion.  W.  D.  H. 

A  Phosphatide  as  Activator  for  Tuberculin.  H.  J.  Binq 
and  V.  Ellermann  (Oversigt  K.  Danske  Videnak.  Selsk.  Fork.,  1912, 
No.  2,  153 — 167*). — The  authors  have  isolated  from  the  yolk  of  eggs  a 
diaminophosphatide  which  intensifies  the  tuberculin  reaction.  The 
substance  is  called  albin,  and  is  the  same  as  Stern  and  Thierfelder's 
"  white  substance."  None  of  the  other  lipoids  tested,  such  as  lecithin, 
kephalin,  cholesterol,  oleic  acid,  sodium  oleate,  etc.,  has  any  intensifying 
action. 

It  is  possible  that  the  activation  of  the  tuberculin  may  play  a 
part  in  its  action  on  the  organism  of  tuberculosis.  T.  S.  P. 

Chemistry  of  Silver  Therapy.  Theodor  Paul  {Zeitsch. 
Elektrochem.,  1912,  18,  521 — 528). — The  silver  ion  concentration 
in  a  number  of  silver  preparations  used  in  medicine  has  been 
determined  in  aqueous  solution  and  in  mixtures  with  blood  serum. 
For  use  in  infectious  diseases  and  for  other  purposes  a  distinction 
must  be  drawn  between  the  power  of  silver  preparation  to  destroy 
germs  and  to  hinder  their  development.  The  destructive  action  on 
germs  depends  chiefly  on  the  concentration  of  silver  ions  in  the 
solution  and  on  the  possibility  of  the  formation  of  new  silver  ions; 
these  factors  are  also  of  importance  as  regards  the  eflSciency  of  the 
solution  in  hindering  development. 

When  silver  nitrate  is  added  to  blood  serum,  silver  chloride  is 
precipitated,  and  it  is  found  that  the  Ag*  ion  concentration  in  the 
serum  is  approximately  the  same  as  that  in  aqueous  solution  of 
sodium  chloride  of  the  same  concentration  in  this  salt  as  blood  or 
blood  serum.  Silver  protein  compounds  are  therefore  less  soluble 
than  silver  chloride,  and  by  addition  of  sodium  chloride  are  converted 
into  silver  chloride. 

The  effect  of  dilution  on  the  Ag*  ion  concentration  in  a  number  of 
commercial  silver  preparations  has  been  determined,  and  the  results 
are  represented  graphically.  The  Ag'  ion  concentration  increases 
with  dilution  in  the  case  of  argentamine,  lysargin,  collargol,  and  the 
silver-ammonia  compounds,  remains  practically  constant  in  the  case 
of  sophol,  and  in  the  case  of  protargol  diminishes  on  dilution. 

G.  S. 

Behaviour  of  Carbohydrate  phosphoric  Acid  Esters  in 
the  Animal  Body.  Hans  von  Euler  [with  E.  Thorin  and  D. 
Johansson]  {Zeitsch.  physiol.  Chem.,  1912,  79,  375 — 397).— These 
esters  are  split  by  an  intestinal  enzyme,  by  Bacterium  coli,  and  by  an 
enzyme  found  in  the  kidney  of  the  horse.  The  calcium  salt  of  the 
*  and  Biochem.  Zeitsch.,  1912,  42,  289—301. 
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ester  passes  as  inorganic  phosphate  into  the  urine.  The  calcium 
salt  of  glycero-phosphoric  acid  ester  is  split  by  Bacterium  coli.  The 
calcium  salt  of  carbohydrate-phosphoric  acid  ester  when  given  to  the 
dog  in  its  food  passes  in  greatest  measure  as  inorganic  phosphate  into 
the  urine.  The  normal  amount  of  organic  PO^  in  the  urine  of  the 
dog  is  about  10%  of  the  total  PO^.  This  is  very  little  altered  by 
feeding  on  the  ester  salts.  The  physiological  actions  of  phosphates 
depend  very  largely  on  their  strong  efEects  on  vital  enzyme  reactions. 

W.  D.  H. 

The  Influence  of  Adrenaline  on  the  Respiratory  Quotient 
and  its  Mode  of  Action.  G.  G.  Wilenko  {Biochem.  Zeitsch.,  1912, 
42,  44 — 58). — The  experiments  were  carried  out  on  rabbits  by  the 
Zuntz-Geppert  method.  Injection  of  adrenaline  into  the  fasting 
animal  altered  the  respiratory  quotient,  either  not  at  all,  or  only 
very  slightly.  If  carbohydrates  are  administered  to  the  animals,  the 
respiratory  quotient  normally  rises.  This,  however,  does  not  happen 
after  injection  of  adrenaline.  Furthermore,  dextrose,  if  injected  into 
the  veins  of  animals,  after  administration  of  adrenaline,  reappears 
quantitatively  in  the  urine.  It  is  suggested  that  adrenaline  inhibits 
the  capacity  of  the  organism  to  burn  the  sugar,  and  does  not  act 
merely  in  "  mobilising '.'  the  sugar  in  the  blood,  as  has  been  suggested 
by  previous  investigators.  S.  B.  S. 

The  Influence  of  Adrenaline  Modifled  by  Salts  on  the 
Blood  Pressure  of  the  Cat.  I.  R.  Burket  {Amer.  J.  Physiol., 
1912,  30,  382— 387).— The  after  depressing  effect  of  adrenaline  on 
the  blood  pressure,  which  may  be  due  to  an  impurity,  can  be 
counteracted  by  very  small  doses  of  barium  chloride.  This  salt  alone 
strengthens  the  heart's  action,  and  sustains  high  blood  pressure  for 
some  time.  Uric  acid  also  raises  the  pressure,  but  antagonises  the 
high  pressure  due  to  adrenaline.  Salts  which  cause  a  rise  in  pressure 
are:  sodium  chloride  (w/2),  barium  chloride  (m/128),  and  sodium 
dihydrogen  phosphate  (m/lS) ;  those  which  lower  it  are  :  potassium 
chloride  (w/lG),  calcium  chloride  (m/16),  and  magnesium  sulphate 
(»j/8).  Ringer's  solution,  sodium  chloride  (m/8),  calcium  chloride 
(7/j/32),  and  disodium  hydrogen  phosphate  (/ri/lG)  have  no  effect. 

Adrenaline  pressure  is  augmented  by  barium  chloride  (m/28  and 
w/32)  and  potassium  chloride  (7/»/16).  Salts  which  depress  the 
action  of  adrenaline  are :  sodium  chloride  (m/2),  calcium  chloride 
(m/16),  and  magnesium  sulphate  (»»/8).  W.  D.  H. 

The  Actions  of  Pituitrin,  Adrenaline,  and  Barium  on  the 
Circulation  of  the  Bird.  D.  Noi:L  Paton  and  A.  Watson  {J.  Physiol., 
1912,44, 413 — 424). — Pituitrin  causes  in  the  duck  a  fallof  blood  pressure 
due  to  vascular  dilatation  ]  this  is  antagonised  by  adrenaline  and  by 
barium  chloride.  Pituitrin  powerfully  stimulates  all  the  chambers  of 
the  avian  heart,  whether  the  vagi  are  cut  or  not ;  but  this  action  is  not 
seen  after  the  inhibitory  mechanism  has  been  paralysed  by  atropine. 
Adrenaline  does  not  increase  the  amplitude  of  contraction  of  the  heart 
of   the   bird   as   it   does   that   of   the   mammal.     This  appears  to  be 
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due  to  the  absence  of  any  augmentor  response.  Pifcuitrin  and  adrena- 
line have  an  antagonistic  action  on  the  avian  heart.  This  is  in  part 
due  to  the  dilatation  of  peripheral  vessels  by  which  the  decrease  in  the 
amplitude  of  cardiac  contractions  is  removed.  The  antagonism  of 
pituitrin  to  barium  chloride  is  of  the  same  kind.  W.  D.  H. 

The  Action  of  Gitalin  on  the  Excised  Prog's  Heart. 
W.  Legge  Symes  {Proc.  physiol.  Soc,  1912,  xxvii — xxix ;  J.  Physiol., 
44). — Gitalin  is  a  glucoside  originally  prepared  by  Kraft  from  digitalis 
leaves.  It  is  amorphous,  soluble  in  600  parts  of  cold  water,  and  in  the 
presence  of  alcohol  readily  takes  up  water,  and  is  converted  into  a  crystal- 
line hydrate.  On  evaporating  its  aqueous  solution  on  a  water-bath,  it 
readily  loses  water,  and  yields  an  insoluble,  crystalline  glucoside,  anhydro- 
gitalin.  The  best  samples  of  digitoxin  are  said  to  contain  both  these 
crystalline  products.  When  perfused  in  Ringer-Locke  solution  through 
an  excised  frog's  heart,  there  is  first  augmentation  and,  in  slow  hearts, 
acceleration  before  characteristic  slowing  occurs.  After  removal  of  the 
drug,  recovery  is  gradual  but  good.  Solutions  of  2  to  5  per  million 
were  used.     It  has  no  hsemolytic  action,  W.  D,  H. 

The  Active  Substance  of  Opium  Smoke.  Paul  Pott 
{Biochem.  Zeitsch.,  1912,  42,  67 — 81). — That  morphine  is  the  substance 
producing  the  characteristic  effect  of  opium  smoke  is  made  evident  by 
the  following  facts  :  (1)  It  is  possible  to  sublime  morphine  unchanged, 
even  under  ordinary  atmospheric  pressure.  (2)  It  is  possible  to  show 
the  presence  of  morphine  in  the  smoke  by  the  two  following  physio- 
logical leactions :  (a)  by  the  narcotic  action  of  the  smoke  on  the 
breathing  centre  of  rabbits,  as  shown  by  both  diminution  of  frequency 
and  volume  of  respiration,  both  in  air,  and  air  containing  5  and  10%  of 
carbon  dioxide ;  (b)  by  the  production  of  the  catatonic  condition  in  mice, 
which  is  characteristic  of  morphine  (Straub's  reaction).  S.  B.  S. 

The  Pharmacodynamic  Action  of  Narcotine  in  Opium. 
Walthee  Stkaub  (Biochem.  Zeitsch.,  1912,41,  419 — 430). — In  the  case 
of  cats,  morphine  does  not  produce  the  excitant  action  if  administered 
after  a  dose  of  narcotine.  The  effect  of  the  two  alkaloids  is  a  pure 
(if  weak)  narcotic  action.  The  same  effect  is  produced  if  the  two 
alkaloids  are  administered  subcutaneously.  The  effect  of  the  two  drugs 
on  the  breathing  centre  of  rabbits  was  also  investigated,  the  result  of 
stimulation  of  the  breathing  centre  by  air  containing  10%  of  carbon 
dioxide  (measurement  of  volume  of  expired  air  on  respiration)  on 
animals  without  alkaloid  administration,  and  after  administration  of 
narcotine  and  morphine,  both  singly  and  combined,  being  measured. 
It  was  found  that  in  presence  of  narcotine,  the  breathing  centre  was 
less  narcotised  by  morphine,  the  regulation  of  the  breathing  mechanism 
being  left  intact  when  the  two  alkaloids  were  injected.  In  experi- 
ments on  mice,  it  was  found  that  the  addition  of  narcotine  to  morphine 
increased  the  toxic  effect  of  the  latter.  The  results  partly  explain  the 
better  effect  of  opium  as  compared  with  morphine.  S.  B.  S. 

The  Action  of  Scopolamine.  Ernst  Hug  {Arch.  exp.  Path. 
Pharm.,  1912,  69,  45). — Z-Scopolamine  acts  on  the  vagus  three  to  four 
times,   and   on   the   oculo-motor   nerve  almost  twice,  as  strongly  as 
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i-RCopoIamine.  An  aqueous  solution  of  the  former  does  not  lose  its 
activity  on  keeping.  In  therapeutics,  the  two  preparations  must 
therefore  be  distinguished.  W.  D.  H. 

Selective  Tissue  Colouring  (Vitalfarbung)  and  Ohemico- 
therapeutics.  Werner  Schulemann  {Arch.  Pharm.,  1912,  260, 
252 — 279). — By  selective  tissue  colouring  is  denoted  the  power  of 
certain  cells  in  living  tissues  to  absorb  certain  dyes  and  to  retain 
them  for  a  long  time,  whilst  other  cells  are  not  coloured  at  all.  This 
selective  action  of  the  cells  is  regarded  by  some  investigators  as  a 
chemical  process,  by  others  as  a  physical  process.  The  author  attempts 
to  explain  it  by  the  chemical  constitution  of  the  dye. 

Stated  broadly,  Ehrlich's  theory  of  the  local  action  of  a  remedial 
medicine  is  as  follows.  The  large  molecule  of  the  protoplasm  contains 
labile  chemical  groups,  (side-chains)  which  react  with  corresponding 
groups  (acceptors)  of  the  remedy.  By  this  process  the  molecules  of 
the  remedy  are  attached  to  the  protoplasm.  Then  the  toxophoric 
groups  of  the  remedy  exert  their  specific  action,  which  must,  therefore, 
be  purely  local.  The  distribution  of  the  remedial  molecules  is 
conditioned  by  the  acceptors,  whilst  the  specific  action  of  the  medicine 
is  determined  by  the  toxic  groups.  For  example,  in  salvarsan  the 
ortho-hydroxyl  and  amino-groups  are  the  acceptors,  and  the  'AsIAs* 
is  the  toxic  group.  A  similar  explanation  can  be  advanced  of  the 
selective  colouring  action  of  certain  dyes.  Trypan-blue,  for  example, 
contains  amino-  and  hydroxyl-groups  in  the  peri-position,  and  these 
may  act  as  acceptors.  A  large  number  of  other  dyes  which  exhibit 
selective  colouring  action  are  mentioned,  but  the  author  cannot  state 
at  present  that  the  theory  stated  above  is  applicable  generally.  All 
such  dyes  contain  sulphonic  acid  groups.  The  number  and  position  of 
these  groups  affect  the  solubility  of  the  dyes,  and  thus  indirectly 
influence  their  selective  colouring  action. 

The  author  also  attempts  to  answer  the  following  two  questions: 
(1)  What  relations  exist  between  the  chemical  constitution  of  the 
dye  and  the  physico-chemical  character  of  the  solution  1  (2)  In  what 
state  must  the  dye  be  in  solution  in  order  that  it  may  exhibit 
selective  colouring  action  1  Here,  again,  the  evidence  is  somewhat 
conflicting.  Substances  which  do  not  show  selective  colouring  power 
are  suspensory  colloids.  The  fundamental  character  of  solutions  of 
selective  colouring  dyes  is  determined  by  a  definite  position  of  the 
chromophoric  relative  to  the  auxochromic  groups  ;  the  number  and 
position  of  the  sulphonic  acid  groups  are  without  influence  on  the 
character  of  the  solution,  except  in  so  far  as  they  increase  the 
solubility  and  thereby  diminish  the  tendency  to  gel-formation. 
Indirectly,  therefore,  the  selective  colouring  power  of  a  dye  is 
dependent  on  its  chemical  composition,  which  conditions  a  definite 
physico-chemical  character  of  the  solution,  whereby  the  substance  may 
be  brought  into  a  state  in  which  it  can  be  absorbed.  C.  S. 

The  Combined  Action  of  Fluorescent  Materials  and 
Alcohol.  Joseph  SzOcs  and  Bruno  Kisch  (Zeilsch.  Jiiol.,  1912,58, 
558 — 570). — Contrary  to  the   statements  of  Hausmann  and  Kolmer 
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(Abstr.,  1909,  ii,  78),  it  was  found  that  in  all  cases  the  photodynamic 
action  of  fluorescent  substances  is  increased  by  combination  with  alcohol. 

W.  D.  H. 

Reciprocal  Cation  Ratio  with  Different  Diets  and  in 
the  Case  of  Acid  Poisoning.  Friedrich  Luithlen  {Arch.  expt.  Path. 
Fharni.,  1912,  68,  209— 230).— When  guinea  pigs  are  fed  on 
oats  they  become  richer  in  sodium  and  magnesium  and  poorer  in 
calcium  and  potassium,  but  the  equilibrium  as  regards  the  equivalent 
amount  of  bases  is  not  disturbed.  On  the  other  hand,  when  the 
animal  is  poisoned  with  acid  (by  subcutaneous  injection  of  hydrochloric 
acid),  it  becomes  relatively  richer  in  calcium  and  magnesium  and 
relatively  poorer  in  potassium  and  sodium.  When  fed  with  green 
food,  it  becomes  richer  in  calcium,  magnesium,  and  potassium,  but 
poorer  in  sodium.  The  most  important  factor  in  this  connexion  is  the 
ratio  of  the  different  cations  to  one  another,  the  so-called  equivalent 
equilibrium  of  bases  which  can  be  disturbed  by  quite  different  causes, 
poisoning  by  hydrochloric  acid  leading  to  demineralisation,  and  the 
taking  of  green  food  to  mineralisation.  G.  S. 

Nitrogen  Distribution  in  the  Urine  of  Dogs  in  Cases  of 
Sub-acute  Phosphorus  Poisoning.  Hiromu  Ishihaka  {Biochem. 
Zeitsch.,  1912,  41,  315 — 324). — It  was  found  when  phosphorus  was 
administered  in  such  small  quantities  (even  over  a  prolonged  period) 
that  the  animal  still  ingested  normal  amounts  of  food,  th.at  there  was 
no  change  in  the  nitrogen  distribution  as  regards  ammonia,  amino- 
acids,  creatine,  and  creatinine.  In  the  earlier  stages  of  phosphorus 
poisoning,  it  appears,  therefore,  that  the  liver  function  remains 
normal.  S.  B.  S. 

The  Synergic  Action  of  Poisons.  I.  The  Combination  of 
Heart  Poisons  (Methyl-violet)  with  Alcohol  and  Glycerol. 
Hermann  Fuhner  {Arch.  exp.  Path.  Pharm.,  1912,  69,  29 — 44). — 
Methyl- violet  can  be  easily  estimated  color imetrically  ;  its  action  on 
the  heart  resembles  that  of  digitalis,  and  was  studied  both  by 
subcutaneous  injection  and  on  the  isolated  heart  of  the  frog.  Injection 
of  2  mg.  stops  the  heart  in  eight  hours,  and  of  4  mg.  in  four  hours. 
Addition  of  alcohol  or  glycerol  hastens  the  onset  of  cardiac  arre.st. 
Glycerol  increases  the  rate  of  absorption,  whereas  alcohol  lessens  it. 
The  combination  of  alcohol  and  pigment  in  acting  more  rapidly 
is  regarded  as  an  instance  of  synergic  action.  The  experiments  on  the 
isolated  heart  gave  corresponding  results.  W.  D.  H. 

The  Phosphatides  in  the  Organs  of  Rabbits  Killed  by 
Injection  of  the  Tubercle  Bacillus.  Otolski  and  Biernacki 
{Biochem.  Zeitsch.,  1912,  41,  375 — 385). — Tbe.se  preliminary  investiga- 
tions indicate  that  the  injection  of  tubercle  bacilli  causes  a  general 
diminution  of  phosphorus  in  the  organs,  as  a  whole ;  a  decrease  of 
lecithin  in  the  liver,  which  is  accompanied  by  an  increase  of  jecorins, 
and  an  increase  in  the  phosphorus  content  of  the  lecithans. 

S.  B.  S. 
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Bacterial  Metabolism.  I.  Arthur  I.  Kendall  and  Chester 
J.  Farmer  (./.  Biol.  Chem.,  1912,  12,  13— 18).— The  experiments 
recorded  show  the  extent,  and  in  a  measure  the  nature,  of  the  sparing 
action  which  dextrose  exerts  for  protein  in  ordinary  media  for  a 
number  of  micro-organisms.  The  more  pathogenic  bacteria  exhibit 
less  proteolytic  activity  measured  in  terms  of  ammonia  production 
and   alkali  formation  than  the  more  saprophytic  organisms. 

W.  D.  H. 

Bacterial  Metabolism.  II.  Arthur  I.  Kendall  and  Chester 
J.  Farmer  (/.  Biol.  Chem.,  1912,  12,  19— 21).— Further  evidence  in 
relation  to  other  micro-organisms  is  presented  to  conBrm  the 
conclusions  arrived  at  previously  (see  preceding  abstract). 

W.  D.  H. 

Production  of  Laevulose  by  Biochemical  Methods.  Auouste 
Fernbach  and  Marcel  Schoen  {Compt.  rend.,  1912,  155,  84 — 86). — 
The  authors  have  discovered  an  anaerobic  bacillus,  which  they  name 
"  gommobacter,"  which  in  a  nutritive  medium  attacks  sucrose  giving 
a  gum,  which  is  precipitated  from  solution  by  alcohol,  acetone,  or 
barium  hydroxide.  When  dry  its  weight  is  approximately  50%  of  that 
of  the  sucrose  used,  and  it  is  readily  and  completely  hydrolyeed  by  a 
trace  of  acid  to  the  same  weight  of  Isevulose.  The  authors  conclude 
that  the  gum  is  a  Itevulan  (compare  Lippmann,  Abstr.,  1881,  888). 
The  gommobacter  only  produces  this  gum  at  the  expense  of  sucrose. 
Although  it  commences  by  inverting  the  sucrose,  no  gum  is  obtained  by 
using  completely  inverted  sugar  or  an  equimolecular  mixture  of 
dextrose  and  lajvulose.  The  production  of  gum  only  seems  to  take 
place  in  the  presence  of  nascent  lajvulose.  The  other  half  of  the 
sucrose  molecuje  is  transformed  into  volatile  and  gaseous  products. 

W.  G. 

Indole  Reaction.  Hugo  Zipfel  (Centr.  Bakt.  Par.,  1912,  i,  64, 
65 — 80). — The  production  of  indole  by  bacteria  depends  on  the 
presence  of  the  tryptophan  group  (indole-a-aminopropionic  acid)  in  the 
nutritive  medium.  Solutions  containing  tryptophan  are  preferable  to 
peptone,  owing  to  the  absence  of  any  colour,  and  have  the  further 
advantage  of  being  constant  in  composition.  The  solution  employed 
contained  ammonium  lactate  (0*5),  dicalcium  phosphate  (0'2), 
magnesium  sulphate  (0'02),  and  tryptophan  (0"03%).        N.  H.  J.  M. 

Chemical  Composition  and  Formation  of  Enzymes.  V. 
Formation  of  Invertase.  Hans  von  Euler  and  Hermann  Meyeb 
{Zoitscli.  pkysiol.  Chem.,  1912,  79,  274 — 300.  Compare  this  vol.,  ii, 
376). — Previous  treatment  of  yeast  with  either  dextrose  or  sucrase 
increases  the  amount  of  invertase ;  there  is  no  material  difference  in 
the  influence  exercised  by  the  two  sugars. 
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Subsiitution  of  glycine  or  ammonium  sulphate  for  asparagine  in  the 
Bolution  used  for  the  preliminary  treatment  has  no  effect  on  the 
amount  of  invertase  formed.  Treatment  causes  an  increase  of  10%  in 
the  amount  of  nitrogen  in  the  yeast,  but  a  total  loss  of  20%  of  the  dried 
substance. 

Transference  of  a  yeast  undergoing  treatment  to  a  second  portion  of 
solution,  causes  a  further  increase  in  the  invertase  produced,  indicating 
that  young  cells  have  a  greater  power  of  forming  the  enzyme  than  old 
cells.  The  sugar  vanishes  from  solution  after  some  twenty-four  hours' 
treatment,  so  that  the  increase  in  the  invertase  after  this  time  takes 
place  in  a  solution  free  from  sugar.  A  third  transference  to  fresh 
solution  had  but  little  further  effect  on  the  amount  of  emzyme.  The 
greatest  amount  formed  corresponded  with  about  five  times  that  in  the 
original  yeast. 

In  addition  to  the  formation  of  invertase  under  the  conditions 
described,  there  is  an  increase  in  the  power  of  the  yeast  to  synthesise 
carbohydrate  phosphoric  acid  ester,  to  ferment  dextrose,  or  to  hydrolyse 
nucleic  acid. 

A  distinction  is  drawn  between  specific  enzyme  formation  for  which 
a  definite  substrate  is  necessary  and  general  enzyme  formation 
dependent  on  the  general  nutrition  of  the  yeast  without  reference  to  a 
particular  substrate.  E.  F,  A. 

The  Anti-neuritic  Bases  of  Vegetable  Origin  in  Relation- 
ship to  Beri-Beri,  with  a  Method  of  Isolation  of  Torulin, 
the  Anti-Neuritic  Base  of  Yeast.  E.  S.  Edie,  W.  H.  Evans, 
Benjamin  Moore,  G.  C.  E,  Simpson,  and  A.  Webster  (Bio.- 
Chem.  J.,  1912,  6,  234 — 242), — The  anti-neuritic  bases  are  not 
confined  to  rice,  but  can  also  be  obtained  from  yeast.  The  yeast  is 
extracted  with  alcohol,  and  the  alcohol  evaporated  at  room  tempera- 
ture. The  aqueous  residue  is  mixed  with  plaster  of  Paris  to  make  it 
set,  and  the  powdered  material  is  extracted  with  acidified  spirit.  This 
extract  is  freed  from  alcohol,  and  precipitated  with  basic  lead  acetate, 
freed  from  lead,  and  concentrated  to  a  syrup.  This  is  treated  with 
alcohol,  and  crystals  of  creatinine,  etc.,  filtered  off  ;  it  is  again  freed 
from  alcohol  and  precipitated  with  baryta  and  silver  nitrate.  The 
precipitate  is  decomposed  with  hydrogen  sulphide,  and  taken  to 
dryness  in  a  vacuum  at  38°.  A  brown,  sticky,  hygroscopic  mass 
remains,  easily  soluble  in  water,  and  intensely  active.  It  can  be 
further  purified  with  alcohol ;  it  is  insoluble  in  ether  and  acetone,  and 
on  keeping  yields  feathery  crystals.  The  name  torulin  is  proposed  for 
it.  On  treatment  with  barium  hydroxide,  it  gives  off  trimethylamine. 
Its  formula  may  be  written  Ci^HjgOgNjHNOg.  Its  investigation  is 
being  continued.  W.  D.  H. 

The  Biolytic  Scission  of  Gelatin.  I.  and  II.  W.  S.  Sadikoff 
{Biochem.  Zeitsch.,  1912,  41,  287—297,  298— 314).— I.  By  the 
expression  biolytic  scission  is  understood  the  degradative  changes 
produced  by  living  organisms  as  opposed  to  those  produced 
by  enzymes.  Certain  moulds  (Penicillium)  and  bacteria  (Proteus 
and  varieties  of  Sarcina)  can  grow  on  pure  gelatin  alone,  and 
produce  liquefaction.     The  "  biolysates,"  chiefly  produced  by  the  action 
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of  Protetis  vulgaris  at  37°  were  studied.  The  liquefied  gelatin  obtaiDed 
by  the  growth  of  the  living  culture  was  shown,  on  steam  distillation 
after  acidification  with  sulphuric  acid,  to  yield  volatile  organic  acids, 
which  vary  with  the  species  of  organism  used  for  the  production  of  the 
biolysate,  and  on  distillation  after  making  alkaline  with  sodium 
hydroxide,  volatile  bases  were  obtained.  Analysis  of  the  acid  distillate 
from  the  proteus  biolysate  revealed  the  presence  of  formic,  acetic, 
propionic,  butyric,  wobutyric,  and  valeric  acids.  The  chief  bases  obtained 
were  ammonia  and  methylamine.  A  large  percentage  of  volatile  acids 
is  obtained,  and  the  amount  of  nitrogen  in  the  bases  of  the  distillate 
and  in  the  residue  from  distillation  is  larger  than  the  amount  originally 
in  the  gelatin,  a  fact  that  indicates  that  the  nitrogen  of  the  air  has 
been  assimilated.  The  biolysate  yielded  also  sulphur  in  a  form  which 
directly  produced  lead  sulphide  on  heating  with  a  lead  salt. 

II.  An  account  is  given  of  the  biolysate  produced  by  the  growth  of 
Penicillium  glaucum  at  room  temperature,  the  medium  being  kept 
slightly  acid.  In  this  case,  a  product  is  obtained  which  on  boiling 
with  water  yields  ammonia  and  carbon  dioxide  in  the  proportion  of 
approximately  two  parts  of  the  former  to  one  part  of  the  latter.  It 
is  assumed  that  ammonium  t«ocyanate  is  formed  which  yields  these 
substances  on  hydrolysis.  It  is  also  assumed  that  the  tsocyanate  is 
formed  from  some  complex  polymeride.  These  phenomena  can  be 
produced  only  by  the  living  organism,  and  the  first  stage  of  the 
process  takes  place  in  the  presence  of  a  good  air  supply.  An  inter- 
mediate compound  appears  to  be  formed,  which  undergoes  further 
change  in  the  presence  of  air.  To  get  the  best  yield  of  ammonia  and 
carbon  dioxide,  the  biolysate  should  be  formed  under  good  conditions 
of  aeration,  and  then  kept,  in  the  presence  of  micro-organisms,  in 
well-corked  flasks.  The  medium  for  production  should  be  slightly 
acid,  and  various  organisms  (Proteus  and  Saixina)  are  effective  in 
addition  to  Penicillium.  Nitrogen  in  these  cases  is  also,  during  the 
formation  of  the  biolysate,  assimilated  from  the  air.  Similar  results 
were  obtained  with  hydrolysed  gelatin.  The  author  suggests  that 
amino-acids  are  only  secondary  products  of  hydrolysis  of  living 
proteins,  and  are  formed  by  the  hydrolysis  of  other  substances,  such  as 
wocyanates.  S.  B.  S. 

The  Behaviour  of  Moulds  to  Sucrose.  G.  E.  Rittbr  (Biochem. 
Zeitsch,  1912,  42, 1 — 6). — It  is  generally  recognised  that  the  capacity 
of  plants  and  animals  to  utilise  sucrose  depends  on  the  fact  that 
the  organism  contains  an  invertase.  It  has  been  shown,  however,  by 
Butkewitsch,  that  certain  moulds,  for  example,  Rhizopas  nigricans, 
which  contain  no  invertase  can  grow  on  sucrose.  This  can  happen 
when  ammonium  nitrate  is  used  as  a  source  of  nitrogen,  but  not  with 
ammonium  oxalate,  the  explanation  of  this  fact  being  that  the  organism 
rapidly  absorbs  the  ammonia,  and  the  nitric  acid  set  free  hydrolyses  the 
sucrose.  In  this  way  the  invertase  can  be  dispensed  with.  The 
author  has  investigated  this  hypotheses  by  experiments  on  the 
following  moulds  which  are  supposed  to  contain  no  invertin  :  Mucor 
spinosus,  T/iamnidium  elegans,  Rkizopus  nigricans,  Rhizopus  tonkintnsis, 
Mucor  Javanicus,  and  Penicillium  purpurogenum.     With  the  exception 
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of  the  last  named,  all  were  found  to  be  capable  of  growing  in  sucrose 
solutions  only  when  ammonium  sulphate  (and  not  ammonium  tartrate  or 
potassium  nitrate)  was  used  as  the  source  of  nitrogen.  The  exception 
in  the  case  of  Penicillium  purpurogenum,  which  could  grow  in  all 
solutions,  was  found  to  be  due  to  the  fact  that,  contrary  to  the  state- 
ment of  other  investigators,  it  contains  invertase.  S.  B.  S. 

Alcohol  Consumption  in  the  Respiration  of  Plants.  W. 
Zaleski  and  A,  Eeinhard  (Biochem  Zeitach.,  1912,  42,  39 — 43). — 
It  has  been  suggested  that  the  production  of  carbon  dioxide  by 
powdered  pea-seeds  is  due  to  an  alcoholic  fermentation.  The  amount 
of  alcohol  that  can  be  recovered  is,  however,  less  than  that  corresponding 
with  the  carbon  dioxide  produced.  Experiments  by  the  authors  show, 
however,  that  alcohol  exposed  to  animal  charcoal  under  physical 
conditions  similar  to  that  in  which  it  might  exist  in  the  presence  of 
pea- seeds,  is  partly  oxidised,  even  when  kept  in  closed  flasks.  Alcohol 
is  also  oxidised  by  powdered  pea-seeds,  and  more  strongly  still  by 
wheat-seeds  under  similar  conditions.  It  is  conceivable  that  in  the 
original  experiments  on  pea-seeds,  an  intermediate  product  of  alcoholic 
fermentation  is  oxidised.  S.  B.  S. 

Influence  of  the  Concentration  of  Solutions  of  Nutritive 
Substances  on  their  Absorption  by  Plants.  Isidore  Pouget  and 
D.  Chouchak  (Compt.  rend.,  1912,  154,  1709— 1711).— If  the  concen- 
tration of  a  solution  of  a  nutritive  substance  is  very  small  (less  than 
O'l  mg.  per  litre  for  phosphoric  acid),  absorption  does  not  take  place, 
but,  on  the  contrary,  the  plant  tends  to  excrete  some  of  the  substances 
which  it  has  already  absorbed.  If  the  concentration  increases 
continuously,  the  absorption  increases  at  first  more  rapidly  than  the 
concentration  up  to  a  certain  limit,  when  it  is  exactly  proportional. 
On  further  increasing  the  concentration,  a  point  is  reached  where  the 
absorption  increases  less  rapidly,  and  is  then  controlled  by  the 
consumption  of  the  nutritive  substance  by  the  plant  (compare 
Schlcesing,  Abstr.,  1899,  ii,  119).  W.  G. 

Relation  of  the  Plant  to  the  Nutritive  Elements  of  the  Soil. 
Law  of  the  Minimum  and  the  Law  of  Physiological  Ratios. 
Pierre  Maze  {Compt.  rend,  1912,  154,  1711— 1714).— The  author 
maintains  that,  as  a  result  of  his  experiments,  the  law  of  the  minimum 
does  not  hold  good,  but  that  the  relations  of  a  plant  to  its  nutritive 
substratum  depend  on  conditions  which  obey  a  law  of  '*  physiological 
ratios." 

Working  with  maize  plants,  he  grows  them  in  a  given  water  culture, 
to  which  he  adds  nitrogen  in  the  form  of  a  nitrate  or  ammonium  salts. 
After  the  plants  have  obtained  a  dry  weight  of  about  10  grams,  they 
are  removed  from  the  culture,  the  roots  well  washed,  and  inserted  into 
other  nutritive  solutions.  The  best  increase  is  found  to  result  in 
plants  which  continue  their  growth  with  their  roots  in  pure  distilled 
water.  All  solutions  constituted  of  a  single  nutritive  element 
containing  neither  sulphur  nor  iron  produce  more  or  less  intense 
chlorosis. 

Working,  with  Aspergillus  niger   grown  on  Raulin's   solution,  the 
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author  finds  that  by  increasing  the  quantity  of  ammonium  nitrate  present 
to  sixteen  or  thirty-two  times  its  correct  amount,  a  marked  diminution 
is  shown  in  the  weight  of  mycelium  produced.  W.  G. 

New  Theory  of  Nitrogen  Fixation  by  Plants,  ^mile  Henry 
(Bied.  Zentr.,  1912,  41,  391—393;  from  Ann.  Set.  Agron.,  1909,  i, 
102). — A.  criticism  of  Jamieson's  theory  of  nitrogen  fixation  by  special 
organs  (protein  generators)  present  in  all  kinds  of  plants.  Jamieson's 
results  indicating  fixation  of  nitrogen  are  attributed  to  assimilation  of 
atmospheric  ammonia.  N.  H.  J.  M. 

Nitrogen  Assimilation  and  Protein  Formation  in  Plants. 
Oscar  Loew  {Biochem.  Zeitsch.,  1912,  41,  224— 240).— The  author 
reviews  the  literature  of  this  subject,  and  draws  the  following  con- 
clusions. The  reduction  of  neither  nitrates  nor  sulphates  in  plants  is 
a  photochemical  reaction.  The  alkaline  reaction  to  phenolphthalein  of 
aquatic  plants  is  due  to  the  conversion  of  the  calcium  hydrogen 
carbonate  into  the  normal  carbonate,  and  not  to  the  formation  of 
alkali  carbonates,  as  Baudisch  supposes.  The  protein  synthesis  is  due 
neither  to  the  partial  oxidation  of  ammonia  (nitrosyl  formation)  nor 
to  the  action  of  light,  as  can  be  demonstrated  by  experiments  on  the 
moulds.  The  increased  protein  formation  can  be  ascribed  partly  to 
increased  energy  of  the  living  protoplasm  and  partly  to  increased 
carbohydrate  formation.  Asparagine  acts  as  a  store  for  ammonia, 
and  for  intermediary  products  of  protein  formation.  Many  facts 
indicate   that   protein  formation  is  a  condensation  process. 

S.  B.  S. 

Presence  of  Formaldehyde  in  Plants.  Theodor  Curtius  and 
Hartwig  Franzen  {Ber.,  1912,  46,  1715— 1718).— The  reactions 
supposed  to  identify  formaldehyde  in  plants  are  given  also  by  other 
aldehydes.  Accordingly,  until  now,  formaldehyde  has  not  been 
identified  in  plants  with  certainty.  Formic  acid,  formed  from  form- 
aldehyde by  oxidation  with  silver  oxide,  can  be  positively  identified  by 
the  formation  of  an  insoluble  silver  salt  which  turns  black,  by  the 
formation  of  a  precipitate  of  mercuric  chloride  on  warming,  and  by 
the  formation  of  carbon  monoxide  when  it  is  decomposed  with  con- 
centrated sulphuric  acid.  The  distillate  from  1500  kilos,  of  hornbeam 
leaves  was  tested  in  this  manner  after  oxidation  with  silver  oxide. 
Formaldehyde  was  proved  conclusively  to  be  present,  but  the  amount 
was  only  0"0008613  grams  per  kilo,  of  leaves.  E.  F.  A. 

Chemical  Constituents  of  Green  Plants.  I.  Leaf  Alde- 
hydes. Thkodor  Curtius  and  Hartwig  Franzen  {Anncden,  1912, 
390,  89 — 121). — It  has  long  been  known  that  the  distillate,  obtained 
by  the  distillation  with  steam  of  the  juices  expressed  from  leaves  after 
neutralisation  with  sodium  carbonate,  contains  a  substance  or  substances 
exhibiting  the  reactions  of  an  aldehyde.  Curtius  and  Reinke  {Ber. 
Deut.  hot.  Ges.,  1897,  15,  201)  showed  that  »i-nitrobenzhydrazide  is  a 
good  reagent  for  the  isolation  of  the  aldehydic  substance,  and  that  the 
condensation  product  obtained  in  the  case  of  many  plants  has  m.  p. 
154°  and  the  composition  C^jH^i^O^Nj. 
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The  authors  have  now  worked  up  about  600  kilog,  of  the  leaves  of 
the  hornbeam  and  have  obtained  therefrom  209*4  grams  of  the  crude 
condensation  product  with  m-nitrobenzhydrazide.  After  purification 
by  benzene,  the  substance  has  the  composition  C^gHj^OgNg,  and  m.  p. 
167 — 168°,  and  is  proved,  as  shown  below,  to  be  the  m-nitrobenz- 
hydrazone  of  A'-hexenaldehyde.     The  hemhydrazone, 

CsHg-CHIN-NHEz, 
m.  p.  112 — 113°  forms  colourless  leaflets.    i^'-Hexomldehyde, 

CHaMe-CHg-OHICH-CHO, 
b.  p.  47 — 48°/17  mm.,  obtained  by  the  hydrolysis  of  the  hydrazone.  by 
dilute  sulphuric  acid,  is  a  colourless  oil  with  a  peculiar,  characteristic 
odour.  It  has  Df'^  0-8470,  and  ny"  1-44235, 71^  1-44602,  nf'  1-45559, 
and  w"^  1-46377.  The  ip-nitrophenylhydrazone,  CjgHjgOgNg,  reddish- 
brown  leaflets,  has  m.  p.  137°.  The  constitution  of  the  aldehyde  is 
proved  by  the  fact  that  by  oxidation  by  silver  oxide  by  Delepine's 
method  it  yields  A^-hexenoic  acid,  identical  with  that  obtained  by 
Fittig  and  Baker  from  hydrosorbic  acid  (Abstr,,  1905,  i,  206). 

The  leaves  of  the  vine  (Vitis  vinifera),  edible  chestnut  {Castanea 
vesca),  common  short-stalked  oak  {Quercus  sessiliflora),  elder  (^Samhucus 
racemosa),  lupin  (Lupinus  polyphyllus),  black  alder  {Alnus  glutinosa), 
hazel-nut  {Corylus  avellana),  horse-chestnut  [jEscuIus  hippocastanum), 
birch  (Beiida  alba),  beech  (Fagus  silvatica),  white  clover  (Trifolium 
repens),  raspberry  (Rubus  Idaeus),  willow,  walnut  (Juglans  regia), 
Norway  maple  [Acer  platanoides),  poplar,  acacia  (Robinia  pseudacacia), 
and  ash  (Fraxinus  excelsior),  have  been  examined  and  contain 
A'-hexenaldehyde,  which  has  been  isolated  as  the  m-nitrobenz- 
hydrazone.  The  leaves  of  many  other  trees  and  shrubs  have  been 
examined  for  the  presence  of  the  aldehyde,  and  always  with  positive 
results. 

The  formation  of  the  aldehyde  is  intimately  connected  with  the 
assimilation  of  carbon  dioxide  by  the  leaves,  because  the  distillates 
obtained  from  leaves  of  plants  which  have  been  kept  in  darkness  for 
some  days  do  not  exhibit  the  reactions  of  an  aldehyde,  but  after  the 
plants  have  been  again  exposed  to  light  the  distillates  contain  the 
aldehyde. 

The  authors  point  out  the  simple  changes  whereby  A'-hexenaldehyde 
could  yield  the  unsaturated  alcohol,  or  hexyl  alcohol,  or  hexoic 
aldehyde,  or  hexoic  acid,  all  of  which  are  substances  which  have  been 
detected  in  various  plants.  A  theory  is  put  forward  whereby  the 
production  of  A'-hexenaldehyde  from  an  aldohexose  such  as  dextrose  is 
plausibly  explained.  C.  S. 

Presence  of  Free  Hydrocyanic  Acid  in  Plants.  II.  Giro 
Ravenna  and  V.  Babini  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
540 — 544.  Comare  Ravenna  and  Tonegutti,  Abstr.,  1910,  ii,  884). — 
In  order  to  avoid  slight  enzymic  decomposition  of  the  cyanogenetic 
glucoside,  the  authors  suggest  the  following  procedure  for  detecting 
free  hydrocyanic  acid  in  plants. 

Not  less  than  25 — 30  grams  of  the  leaves  (of  the  cherry-laurel,  etc.) 
are  immersed  one  at  a  time  for  a  minute  in  boiling  very  dilute 
potassium  hydroxide  solution,  no  interruption  of  the  boiling  occurring. 
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The  cold  alkaline  liquid  is  neutralised  with  tartaric  acid  and  distilled 
in  a  current  of  steam,  the  distillate  being  tested  for  the  acid.  This 
method  does  not  work  perfectly  with  old  leAves,  as  these  do  not 
instantly  assume  the  temperature  of  the  boiling  alkali. 

Examination  in  this  way  of  the  cherry-laurel,  peach,  sorghum,  flax, 
and  medlar  shows,  when  the  distillates  are  tested  by  the  Prussian-blue 
reaction,  absence  of  freo  hydrocyanic  acid  in  these  plants.  In  some 
cases,  however,  sodium  picrate  paper  indicates  traces  of  hydrocyanic 
acid,  and  it  is  yet  undecided  whether  8uch  indications  are  due  to  the 
presence  of  the  free  acid  in  the  plants  or  to  a  defect  in  the  method  of 
investigation.  T.  H.  P. 


Ammonia  as  a  Decomposition  Product  of  the  Nitrogenous 
Compounds  in  Higher  Plants.  II.  Wl.  Butkewitsch  (Biocfiem. 
Zeitsch.,  1912,  41,  431—444.  Compare  Abstr.,  1909,  ii,  424).— In 
seedlings  (lupins)  which  have  been  developed  for  a  long  time  at  the 
expense  of  their  carbohydrate  reserve  there  is  formation  of  ammonia, 
the  nitrogen  of  which  is  about  one-fifth  of  the  total  in  the  dying 
plants.  The  material  for  this  ammonia  formation  is,  at  any  rate 
partly,  the  amide  group  of  asparagine.  The  formation  of  the  ammonia 
is  a  result  of  the  exhaustion  of  the  carbohydrate,  and  artificial  nutri- 
tion of  the  seedlings  with  dextrose  diminishes  the  amount  formed. 
The  ammonia,  furthermore,  is  formed  only  in  the  presence  of  air,  no 
appreciable  amount  above  the  normal  being  found  even  after  prolonged 
growth  in  an  oxygen-free  atmosphere  at  24 — 26°.  The  author  is  of  the 
opinion  that  ammonia  formation  is  not  due  to  the  presence  of  a 
deamidising  ferment,  although  he  admits  the  possibility  that  under 
aerobic  conditions  a  deamidising  ferment,  if  present,  might  be  inhibited 
in  its  action.  The  seeds  used  for  experiment  were  sterilised  by  con- 
centrated sulphuric  acid  and  bromine  water,  and  the  methods  by  means 
of  which  this  sterilisation  is  carried  out,  and  the  seeds  transferred 
to  the  flasks  in  which  the  plants  are  grown,  are  described  in  detail,  and 
the  apparatus  employed  is  figured.  S.  B.  S. 


Betaines  of  Plants.  III.  Ernst  Schulze  and  Georo  Trier 
(Zeitsch.  physiol.  Chem.,  1912,  79,  235 — 242.  Compare  this  vol.,  ii, 
287). — Betonicine  is  accompanied  by  other  isomeric  bases  corresponding 
in  composition  with  the  dimethylbetaine  of  hydroxyproline.  These 
betaines  are  present  in  Betunica  officinalis  and  in  Siachya  silvatica  ; 
they  are  readily  separated  from  the  ordinary  betaines,  since  aa  free 
bases  they  are  sparingly  soluble  in  absolute  alcohol.  The  separation 
of  the  individual  betonicine  bases  has  not  been  effected  ;  betonicine 
itself  forms  a  hydrochloride,  which  is  the  most  sparingly  soluble  in 
alcohol. 

Young  tare  plants  (Vicia  sativa)  contain  bases  which  in  many 
respects  correspond  with  betonicine,  but  there  are  also  points  of 
difference  which  at  present  prevent  their  classification  as  betonicines ; 
they  react  as  amino-acids  containing  methyl  groups  attached  to 
nitrogen.  £.  F.  A. 


I. 
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Presence  of  Betaine  in  Green  Tobacco  Leaves.  N.  T.  Deleano 
and  Georg  Trier  (Zeitsch.  physiol.  Chem.,  1912,  79,  243 — 246). — 
Ordinary  glycinebetainf  has  been  isolated  from  green  tobacco  leaves. 
Betaine  has  previously  been  found  in  other  Solanaceae.  E.  F,  A. 

Influence  of  Various  Oxidising  Agents  on  the  Work  of 
Proteolytic  Enzymes  in  Dead  Plants.  Wladimir  I.  Palladin, 
W.  G.  Alexandroff,  Nicolaus  N.  Iwanoff,  and  A.  N.  Levitsky 
{Bull.  Acad.  Set.  St.  Petersbourg,  1912,  677— 695).— The  principal 
results  of  a  series  of  experiments  with  hefanol,  wheat  germs,  pea  meal, 
etc.,  are  as  follows  : 

Proteolytic  enzymes  act  anaerobically,  and  are  retarded  or  completely 
inhibited  in  their  action  by  various  oxidation  reactions.  In  the  living 
cell  the  functions  of  the  proteolytic  enzymes  are  protected  from  the 
injurious  influence  of  the  oxidation  processes  occurring  simultaneously. 
After  the  death  of  the  plant,  the  oxidising  reactions  begin  to  poison 
the  proteolytic  enzymes,  owing  to  the  removal  of  the  regulating 
influence  of  the  living  protoplasm.  Atmospheric  oxygen  has  no 
immediate  action  on  the  autolysis  of  protein  :  thus,  with  zymin,  the 
degradation  of  protein  is  the  same  in  the  air  as  in  absence  of  oxygen. 
If  plants  contain  a  substance  (or  if  such  is  added,  for  instance,  as 
taka-diastase)  capable  of  transmitting  the  oxygen  absorbed  by  them 
(peroxydase  or  respiratory  chromogens),  autolysis  in  the  air  always 
results  in  less  degradation  of  protein  than  when  oxygen  is  absent 
(compare  Palladin  and  Kraule,  this  vol.,  ii,  291). 

In  small  proportions,  hydrogen  peroxide  has  no  influence  on  the 
autolysis  of  protein,  as  it  is  immediately  destroyed  by  catalysis.  But 
by  larger  amounts  of  the  peroxide,  the  resolution  of  protein  is  retarded 
or  entirely  inhibited.  The  autolytic  products  must  not  be  boiled  in 
presence  of  hydrogen  peroxide,  as  under  these  conditions  they  undergo 
rapid  decomposition  with  formation  of  considerable  quantities  of 
ammonia. 

Dihydroxybenzenes  retard  the  autolysis,  and  in  presence  of  peroxy- 
dase the  retarding  action  dedends  on  the  oxidisability  of  the  dihydroxy- 
benzene  by  the  peroxydase ;  thus,  with  resorcinol,  the  retardation 
is  14%,  with  quinol  35%,  and  with  catechol  63%.  But  in  absence  of 
peroxydase,  such  wide  differences  are  not  observed,  resorcinol  and 
catechol  then  causing  retardations  of  46%  and  59%  respectively. 

The  autolysis  of  protein  is  delayed  by  methylene-blue,  isatin,  and 
sodium  selenite.  Potassium  nitrate,  which  produces  considerable 
stimulation  of  the  autolysis  of  protein  in  zymin  (Gromoff  and 
Grigorieff,  Abstr.,  1904,  i,  960),  has  no  effect  in  the  case  of  wheat 
germs. 

Taka-diastase  contains  a  very  energetic  proteolytic  enzyme,  the 
action  of  which  is  greatly  enhanced  by  citric  acid.  T.  H.  P. 

Formation  of  Chlorophyll  in  Plants.  II.  N.  A.  Monteverde 
and  V.  N".  Lubimenko  {Bull.  Jicad.  Sci.  St.  PUersbourg,  1912, 
609 — 630). — Further  experiments  (compare  Abstr.,  1911,  ii,  424) 
show  that  the  formation  of  chlorophyll  in  green  plants  comprises  two 
stages.     The  first  of  these  includes  the  reactions  by  which  a  colour- 
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less  substance,  leucophyll,  is  converted  into  the  coloured  chloro- 
phyllogen  without  the  direct  action  of  light,  whilst  the  second  consists 
of  those  chemical  or  photochemical  transformations  by  which  chloro- 
phyllogen  is  converted  into  chlorophyll  itself.  With  conifers  and 
other  plants  which  become  green  in  the  dark,  the  chlorophyllogen  is 
acted  on  by  unknown  chemical  reagents,  but  with  most  green  plants 
the  energy  required  for  the  change  of  chlorophyllogen  into  chlorophyll 
is  supplied  by  light.  Under  the  influence  of  light  rays,  chlorophyllogen 
is  transformed  rapidly  into  an  intermediate  pigment,  this  change 
occurring  both  in  living  plants  and  in  those  killed  by  drying  ;  this 
pigment  is  moderately  resistant  to  the  action  of  light,  and  its  con- 
version into  chlorophyll  is  hence  slow,  and,  further,  only  takes  place  in 
living  plants.  Accumulation  of  chlorophyllogen  or  of  the  intermediate 
pigment  in  appreciable  amount  occurs  only  in  etiolated  plants.  Both 
pigments  are  chemically  very  labile,  and  their  absorption  spectra  can  be 
observed  only  in  living  etiolated  leaves  or  in  those  which  have  been 
carefully  dried  at  the  ordinary  temperature.  When  treated  with 
various  solvents,  chlorophyllogen  gives  solutions  showing  the  spectrum 
of  protochlorophyll,  whilst  the  intermediate  pigment  yields  solutions 
characterised  by  the  chlorophyll  spectrum.  When  left  too  long  in  the 
dark,  etiolated  plants  lose  their  power  of  transforming  the  intermediate 
pigment  into  chlorophyll  under  the  influence  of  light. 

The  part  played  by  light  is  a  complicated  one.  The  maximal 
accumulation  of  chloi'ophyll  corresponds  with  an  optimal  light  intensity, 
the  absolute  value  of  which  varies  with  different  species  of  plants. 
With  excessive  intensity  of  light,  both  etiolated  and  non-etiolated 
plants  turn  green  more  slowly,  and  the  latter  exhibit  a  kind  of 
adaption  to  strong  light  which  shows  itself  in  accelerated  accumulation 
of  chlorophyll  during  the  development  of  the  young  plants.  The 
chlorophyll  accumulated  by  leaves  developed  in  daylight  possesse3 
considerable  resistance  to  strong  light,  and  it  seems  improbable  that 
the  retarding  influence  of  such  light  is  due  to  the  destruction  of 
chlorophyll  already  formed,  although  direct  sunlight  does  cause 
appreciable  decomposition  of  the  intermediate  pigment  before  its 
conversion  into  chlorophyll  ;  on  the  other  hand,  the  fact  that  even 
brief  exposure  of  etiolated  plants  to  sunlight  greatly  retards  their 
subsequent  greening  under  the  influence  of  diffused  light  can  be 
explained  only  by  the  destruction  of  the  colourless  substance  which 
gives  rise  to  the  chlorophyll. 

A  well  deflned  quantitative  relation  exists  between  chlorophyll  and 
the  yellow  pigments  accompanying  it  in  the  chloroleucites,  and,  as  a 
general  I'ule,  the  accumulation  is  similarly  influenced  by  the  same 
physical  and  chemical  factors  iu  the  two  cases.  But  these  pigments 
are  not  combined  chemically  with  the  chlorophyll,  so  that  the 
destruction  of  the  latter  in  autumn  leaves  does  not  affect  the  yellow 
pigments.  T.  H.  P. 

The  Latex  of  the  Fig  Tree,  a  Vegetable  Pancreatic  Juice 
with  Proteolytic  Diastase  Predominating.  C.  Gerbeb  {Compt. 
rend.,  1912,  155,  56 — 59). — A  comparison  of  the  latex  of  the  tig  tree 
{Ficus  carica)  with  that  of  the  mulberry  ti-ee  as  regards  the  enzymes 
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they  contain.  The  former  contains  a  lipodiastase  but  slightly  active 
in  neutral  medium,  being  about  one-twelfth  the  strength  of  that  of  the 
latter.  It  is  much  more  active  in  an  acid  medium,  and  is  not  resistant 
to  heat. 

The  fig  tree  latex  possesses  marked  amylolytic  properties,  but  again 
is  much  weaker  than  that  of  the  mulberry  tree.  Its  action  is  not 
weakened  by  dialysis,  and  is  favoured  by  an  acid  medium  and  by  weak 
solutions  of  calcium  chloride.  It  is  inhibited  by  small  doses  of  cadmium 
or  mercuric  chlorides. 

The  proteolytic  action  of  the  fig  tree  latex  is  one  hundred  times 
stronger  than  that  of  the  mulberry  tree.  The  rennet  of  the  former 
is  more  resistant  to  heat  than  its  accompanying  amylase  or  lipase. 
It  is  distinguished  from  that  of  the  mulberry  tree  in  that  it  more 
readily  coagulates  boiled  milk,  whilst  the  latter  more  readily 
coagulates  fresh  milk.  It  loses  the  greater  part  of  its  activity  by 
dialysis,  and  its  action  is  inhibited  by  small  quantities  of  mercuric 
chloride. 

The  curve  of  the  diastatic  activity  of  the  fig  tree  latex  is  sinusoidal, 
exhibiting  two  maxima,  the  first  at  the  time  of  flowering,  and  the 
second  when  the  figs  begin  to  develop.  The  two  minima  occur  at  the 
time  of  flower  maturity  and  when  the  tree  is  bare  of  leaves  and  fruit. 

W.  G. 

Composition  of  the  Seeds  of  Puntumia  elastica,  the 
Rubber  Tree  of  the  Ivory  Coast.  Alexandre  Hi;BERT  {Bull.  Soc. 
chim.,  1912,  [iv],  11,  612 — 614). — The  seeds  of  Funtumia  elastica 
contain  about  20%  of  fatty  matter,  which  is  mainly  composed  of  the 
glycerides  of  oleic,  myristic,  margaric,  and  perhaps  a  little  lauric 
acids.  The  oil  obtained  by  ether  extractions  resembles  dryng  oil  in 
its  behaviour,  and  could  probably  be  employed  for  the  same  purpose. 
The  residue  after  extraction  of  the  oil  could  be  used  as  a  feeding-stuff 
for  cattle  on  account  of  the  percentage  (3'4%)  of  nitrogen  present  as 
proteid  matter.  .  W.  G. 

The  Fruit  of  Solomon's  Seal  (Polygonatum  Biflorum). 
Ernest  A.  Kayner  {Gh&m.  News,  1912,  105,  289— 290).— The  results 
of  an  analysis  of  this  fruit  are  recorded,  the  fruit  being  obtained  from 
N.  Carolina,  U.S.A.,  in  the  summer  of  1910.  The  figures  obtained 
were:  ash,  2-27%;  sugars,  12'48%;  nitrogen,  1-88%;  oil,  2-00%; 
cellular  tissue,  water,  etc.,  81  •37%.  Although  the  berries  when 
crushed  yielded  an  odour  resembling  that  of  tobacco,  neither  nicotine 
or  coniine  could  be  detected.  «  '  W.  P.  S. 

Changes  in  the  Osmotic  Pressure  of  the  Sap  of  the 
Developing  Leaves  of  Syringa  vulgaris.  Henry  H.  Dixon  and 
W.  R.  G.  Atkins  {ScL  Proc.  Roy.  Dull.  Soc,  1912,  13,  219—222).— 
A  series  of  freezing-point  determinations  of  the  sap  of  /Syringa  vulgaris 
has  been  made  with  the  object  of  tracing  the  changes  in  the  osmotic 
pressure  during  the  unfolding  of  the  buds  and  the  maturing  of  the 
leaves.  The  recorded  data  show  that  these  processes  are  accompanied 
by  appreciable  variations  in  the  osmotic  pressure  of  the  sap.     During 
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the  period  of  opening  of  the  buds,  the  sap  of  the  older  leaves  and  that 
of  the  leaves  still  cohering  in  the  bud  were  separately  examined.  It 
was  found  that  the  OBmotio  pressure  of  the  former  was  9*97  atmo- 
spheres, whilst  that  of  the  latter  was  11*60  atmospheres.  A  similar, 
although  smaller,  difference  was  found  at  a  later  stage  in  the 
development  of  the  leaves.  H.  M.  D. 

Distribution  of  the  Mineral  Bases  in  Barley  During  Growth. 
GusTAVE  ANDRi  {Covipt.  rend.,  1912,  154,  1817— 1819).— Having 
previously  examined  the  variations  in  the  amounts  of  the  acid-forming 
elonients  (nitrogen,  sulphur,  etc.)  in  barley  during  growth  (compare 
this  vol.,  ii,  675),  the  author  has  now  carried  out  a  similar  investigation 
with  respect  to  the  bases  lime,  magnesia,  potassium  oxide,  and  sodium 
oxide,  determining  the  quantities  of  these  substances  present  in  the 
ear,  stalk,  leaves,  and  roots.  The  chief  point  brought  out  is  that  the 
plant  as  a  whole  contains  the  maximum  amount  of  potassium  oxide  at 
the  commencement  of  flowering  ;  after  this  date  the  amount  diminishes. 
When  the  barley  has  attained  maturity,  the  ear  contains  the  maximum 
amount  of  potassium  oxide,  but  the  plant  as  a  whole  has  lost  17*6%  of 
the  oxide.  The  amount  of  sodium  oxide  present  decreases  continually 
during  the  growth  of  the  barley,  the  tirst  analyses  being  made  just  as 
the  ear  makes  its  appearance.  There  is  no  loss  of  lime  or  magnesia 
during  growth.  T.  S.  P. 

Action  of  Calcium  Carbonate  in  Manuring  Oats  with  Mono- 
and  Di-calcium  Phosphate.  W.  Simmermacher  {Landw.  Versuchs.- 
iitat.,  1912,  77,  441 — 471). — Application  of  calcium  carbonate  in 
conjunction  with  monobasic  calcium  phosphate  reduced  the  amount  of 
phosphoric  acid  taken  up,  but  not  the  yield.  When  dibasic  calcium 
phosphate  was  employed,  both  the  amount  of  produce  and  the  amount 
of  phosphoric  acid  in  the  produce  were  considerably  diminished.  The 
experiments  were  made  in  zinc  pots  (covered  with  paraffin)  holding  6  2 
kilos,  of  sand.  N.  H.  J.  M. 

Non-protein  Nitrogenous  Constituents  of  the  Sugar 
Beet.  II.  Kazimir  Smolenski  [Zeitsch.  Ver.  deut.  Zuckerind.,  1912, 
791 — 807). — From  the  pressed  beet-juice  of  a  Russian  sugar-factory 
(season  1909-1910)  there  has  been  obtained  allantoin  amounting  to 
0-005%,  asparagine  0  01%,  and  betaine  0*2%.  In  addition,  glutamine, 
vernine,  tyrosine,  choline,  trigonelline,  stachydrine,  and  lysine  are 
present.  After  treatment  with  lead  acetate  and  mercuric  nitrate, 
betaine  is  the  only  organic  base  remaining  in  the  sap.  The  vernine  is 
identical  with  that  obtained  from  other  sources  ;  it  is  probably  present 
as  a  nucleo-protein  in  the  beet,  which  is  partly  hydrolysed  during 
diffusion.  Allantoin  is  present  as  such  or  as  a  very  easily  decomposed 
compound.  Russian  beets  contain  almost  exclusively  asparagine, 
which  replaces  the  glutamine  present  in  beets  from  West  Europe. 

E.  F.  A.    * 

Contamination  of  Water  by  the  Combustion  of  Turf.  Ach. 
Gregoire  and  J.  Hkndrick  {Bull.  Soc.  chim.  Btlg.,  1912,  28, 
276 — 280). — Following  the  extensive  turf  firea  of   1911,  the  brooka 
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crossing  the  burnt  area  became  contaminated,  and  destroyed  the  fish  in 
the  rivers. 

Examination  of  the  waters  made  some  time  subsequently  showed 
the  presence  of  organic  acids  and  reducing  products  resulting  from  the 
distillation  of  the  turf.  These  either  act  directly  as  toxic  agents  or 
lower  the  amount  of  dissolved  oxygen  in  the  water  below  that  necessary 
to  maintain  the  fish  alive.  E.  F.  A. 


Analytical  Chemistry. 


An  Automatic  Universal  Burette.  Franz  Michel  {Ckem. 
Zeit.,  1912,  36,  595). — The  burette  is  provided  with  a  three-way  tap, 
through  one  opening  of  which  the  solution  may  be  forced  up  from  the 
containing  vessel  by  pressure  on  a  rubber  ball.  C.  H.  D. 

Improvements  in  Ludwig  and  Sipocz's  Method  for  the 
Estimation  of  Water  in  Silicates.  Max  Dittrich  and  W.  Eitel 
{Zeitsch.  anorg.  Chem.,  1912,  75,  373 — 381).— In  the  usual  method  of 
estimating  water  in  rocks  by  heating  with  a  mixture  of  potassium  and 
sodium  carbonates,  a  platinum  crucible  is  used,  enclosed  in  a  porcelain 
tube,  or  else  the  whole  apparatus  is  of  platinum.  A  silica  tube  may 
be  used  with  great  advantage.  The  tube  is  conveniently  45  cm.  long 
and  22  mm.  in  diameter.  One  end  is  drawn  out,  and  a  ground  joint 
made  with  the  absorption  apparatus,  whilst  at  the  other  end  a  silica 
tube  is  widened  and  ground  in.  The  ground  joints  are  made  tight  by 
means  of  graphite.  The  mixture  is  contained  in  a  platinum-iridium 
boat  wrapped  round  with  foil.  With  this  arrangement,  sodium 
carbonate,  previously  dried  at  270 — 300°,  may  be  used  in  place  of  the 
hygroscopic  mixture  of  sodium  and  potassium  carbonates.  The  air 
must  be  thoroughly  dried,  best  by  using  a  gasometer  filled  with 
sulphuric  acid,  and  drying  tubes  are  also  used.  0*4  to  1  Gram  of  the 
powdered  rock  is  mixed  with  5*5 — 6  grams  of  sodium  carbonate,  and 
heated  gradually  to  1000 — 1050",  preferably  in  an  electric  furnace. 
At  this  temperature  the  expulsion  of  water  is  complete. 

In  order  to  prevent  devitrification  of  the  silica,  the  tube  should  be 
wiped  with  a  cloth  moistened  with  alcohol  just  before  being  used, 
and  not  again  touched  with  the  fingers.  C.  H.  D. 

A  Metallographic  Hygroscope.  Carl  Benedicks  and  Ragnar 
Arpi  (/.  Inst.  Metals,  1912,  7,  246 — 248). — Alloys  of  antimony  and 
zinc  containing  about  20%  of  zinc  are  etched  with  hydrochloric  acid 
■vapour  and  exposed  to  moist  air.  The  thin  film  of  chloride  yields 
interference  colours,  and  acts  as  a  sensitive  hygroscope.  The  thickness 
of  the  film  increases  with  falling  temperature,  the  rate  of  increase 
becoming  higher  as  the  dew  point  is  approached.  Alloys  containing 
more  than  30%  of  zinc  do  not  show  the  effect.  C  H.  D. 
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Bstimation  of  Iodine  in  Iodides,  and  in  Particular  in  the 
Ash  of  Seaweed.  Victor  Auger  {BiUl.  Soc.  chim.,  1912,  [iv],  11, 
615 — 617). — The  process  employed  is  a  modification  of  that  of  Bernier 
and  P6ron  (Abstr.,  1911,  ii,  435).  To  the  solution  containing  about 
0*05  gram  of  iodine  is  added  5  c.c.  of  sodium  hydroxide  solution 
(36°  B),  and  the  whole  is  heated  on  a  water-bath  and  a  concentrated 
solution  of  potassium  permanganate  is  run  in  slowly  until  in  excess.  The 
liquid  is  then  diluted  to  250  c.c,  freely  acidified  with  acetic  acid,  and  the 
excess  of  permanganate  destroyed  by  the  addition  of  hydrogen 
peroxide.  One  gram  of  potassium  iodide  and  5  c.c.  of  hydrochloric  acid 
are  added,  and  the  liquid  is  titrated  with  sodium  thiosulphate.  The 
process  can  be  used  in  the  presence  of  chlorides,  bromides,  cyanides, 
thiocyanates,  sulphides,  nitrites,  or  ammonium  salts.  W.  G. 

Colorimetric  Estimation  of  Very  Small  Quantities  of 
Fluorine.  Akmand  Gautiee  and  Paul  Clausmann  {Compt.  rend., 
1912,  154,  1670—1677). — According  to  the  method  previously 
described  (this  vol.,  ii,  681)  the  fluorine  present  in  the  substance  to  be 
analysed  has  ail  been  carried  down  as  fluoride  in  the  presence  of 
barium  sulphate ;  generally  there  are  also  present  some  silicate, 
carbonate,  and  chloride.  The  fluorine  is  then  completely  separated 
and  estimated  as  follows  :  The  barium  sulphate  precipitate  is  washed 
with  a  minimal  amount  of  aqueous  alcohol,  dried  and  weighed,  and 
then  heated  with  concentrated  sulphuric  acid  in  a  special  gold  crucible, 
which  is  fully  described,  in  such  a  way  that  the  gases  evolved  are 
absorbed  by  moistened,  pure  potassium  hydroxide.  The  fluorine 
pre.sent  is  thus  collected  as  potas^^^um  fluoride  and  silicufluoride,  but  it 
may  still  be  contaminated  with  chloride.  The  potassium  hydroxide 
is  then  dissolved  in  water,  the  solution  boiled  for  an  instant,  almost 
neutralised  with  hydrochloric  acid,  and  ammonium  chloride  is  added 
until  the  warm  solution  is  neutral  to  phenolphthalein.  Excess  of 
ammonium  carbonate  is  then  added,  and  the  solution  evaporated  to 
dryness.  The  residue  is  dissolved  in  water,  filtered  from  the  silica, 
sodium  sulphate  added,  and  the  boiling  solution  precipitated  with  a 
blight  excess  of  barium  nitrate.  The  whole  is  evaporateii  to  dryness, 
water  added,  and  an  equal  volume  of  95%  alcohol ;  the  precipitate  is 
collected  on  a  centifuge,  and  washed  with  65%  alcohol  to  remove  traces 
of  chloride  or  nitrate. 

This  precipitate  is  then  treated  with  concentrated  sulphuric  acid  in 
a  platinum  crucible  similar  to  the  gold  one  above  mentioned,  and  the 
vapour  absorbed  by  coarsely  powdered  lead  glass,  whereby  lead  fluoride 
is  formed.  The  lead  glass  is  then  dried,  and  washed  with  boiling 
85%  alcohol  to  remove  any  lead  chloride  or  nitrate  which  may  be 
present.  The  lead  fluoride  is  dissolved  out  of  the  lead  glass  by  treat- 
ment with  a  saturated  solution  of  potassium  chloride  diluted  with 
four  volumes  of  water,  a  small  quantity  of  a  1%  solution  of  gelatin 
added,  and  the  lead  precipitated  as  the  colloidal  sulphide  by  means  of 
hydrogen  sulphide.  The  amount  of  lead  present  in  this  solution  is 
estimated  colorimetrically  by  comparison  with  a  standard,  and  hence 
the  amount  of  fluorine  combined  with  the  load  determined. 

T.  S.  P. 
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Control  of  the  New  Method  for  the  Estimation  of,  and 
Tests  for  the  Merest  Traces  of,  Fluorine.  Armand  Gautibr  and 
Paul  Clausmann  (Compt.rend.,  1912,  154, 1753— 1758).— The  control 
experiments  in  the  authors'  method  for  the  estimation  of  fluorine 
(this  vol.,  ii,  681,  and  preceding  abstract)  were  carried  out  by  adding 
known  weights  of  potassium  fluoride  to  distilled  water,  various  natural 
waters,  the  brain  of  a  dog,  calf's  blood  and  sheep's  bones,  and  then 
carrying  out  the  analytical  process.  In  all  cases,  a  blank  was  made 
to  determine  the  amount  of  fluorine  present  before  the  addition  of  the 
potassium  fluoride.  It  is  shown  that  as  little  as  O'l  mg.  of  fluorine 
present  in  1  litre  of  a  potable  or  mineral  water  or  in  100  grams  of 
animal  or  vegetable  tissue  can  be  accurately  determined.  The  method 
has  been  devised  only  for  those  cases  where  very  small  quantities  of 
fluorine  are  present,  but  it  may  be  used  in  the  estimation  of  mineral 
fluorides  which  can  be  obtained  only  in  very  small  quantity. 

Before  the  final  conversion  of  the  fluoride  into  lead  fluoride  is 
proceeded  with  (this  vol.,  ii,  681),  it  is  necessary  to  test  for  the 
presence  of  fluorine.  This  is  done  by  treating  a  portion  of  barium 
sulphate-fluoride  precipitate  with  concentrattd  sulphuric  acid  and 
noting  whether  it  etches  glass  or  not.  A  special  apparatus  has  been 
devised  for  carrying  out  the  test,  by  the  use  of  which  it  is  possible  to 
detect  the  presence  of  0002—0  001  mg.  of  fluorine.  T.  S,  P. 

Fluorine  Analyses.  Paul  Drawe  {Zeitsch.  angew.  Chem.,  1912, 
25,  1371 — 1372). — The  usual  process,  heating  with  silica  and  sulphuric 
acid  and  passing  the  silicon  fluoride  into  water,  etc.,  is  only  accurate 
when  care  is  taken  to  exclude  all  traces  of  moisture  from  the  generating 
apparatus. 

The  following  process  is  recommended  :  0'3 — 0'4  of  the  fluoride  and 
0*5 — 0'6  of  felspar  (this  is  preferable  to  quartz  powder)  are  well  mixed  ; 
5  grams  of  anhydrous  copper  sulphate  are  added,  and  the  whole  heated 
in  a  current  of  dry  purified  air  with  50  c.c.  of  sulphuric  acid 
in  a  Sarnstrbm  flask.  The  temperature  for  the  first  two  hours  is  kept 
at  200°,  and  the  current  is  then  kept  up  for  another  three  hours.  Before 
reaching  the  absorption  vessel,  the  gas  passes  through  an  empty  tube, 
and  then  through  another  one  containing  calcium  chloride. 

L.  DE  K. 

Volumetric  Estimation  of  Combined  Sulphuric  Acid. 
George  Finch  {Chem.  Zeit.,  1912,  36,  782—783). — The  solution  is 
acidified  with  acetic  acid,  heated  to  boiling,  and  precipitated  with 
standard  lead  acetate,  a  little  filter  paper  pulp  being  added  to  obtain  a 
clear  liquid.  When  cold,  an  equal  volume  of  alcohol  (in  the  case  of 
ammonium  sulphate  double  the  volume)  is  added  to  complete  the 
precipitation.  The  deposit  is  collected  and  well  washed  with  dilute 
alcohol  (1  : 1),  and  the  excess  of  lead  in  the  filtrate  is  then  titrated,  as 
usual,  with  standard  ammonium  molybdate,  using  tannin  as  external 
indicator. 

When  dealing  with  sulphates  other  than  those  of  the  alkalis,  the 
metal  may  be  removed,  say,  with  ammonia  (aluminium)  or  with 
potassium  hydroxide  (iron,  copper).  L.  de  K. 
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Use  of  Physico-chemical  Volumetric  Methods  in  the 
Analysis  of  Waters.  F.  Dienkkt  {Coinpt.  rend.,  1912,  154, 
1701 — 1702.  Compare  tliis  vol.,  ii,  687). — In  the  case  of  a  toft  water, 
assuming  that  the  electrical  conductivity  is  the  sum  of  the  individual 
conductivities  of  the  dissolved  salts,  the  following  relation  holds : 
«x  alkalinity  (expressed  as  CaO)  +6x  nitric  nitrogen +cx  chlorine 
+  d  X  SO3  =  100,000/electrical  resistance,  where  a,  b,  c,  and  d  are 
constant's,  a  is  determined  by  the  analysis  of  various  waters  in  which 
b,  c,  and  d  are  known,  and  the  latter  constants  are  evaluated  by 
adding  to  water  of  known  conductivity,  known  weights  of  either 
sodium  nitrate,  sodium  chloride,  or  sodium  sulphate,  and  again 
determining  the  conductivity. 

The  following  values  have  thus  been  obtained  :  a  — 0*29, 6  =  0*77,  c=« 
0"30,  and  d  •=  021.  If  the  alkalinity,  nitric  nitrogen,  chlorine,  and  elec- 
trical resistance  of  any  water  are  known,  the  amount  of  sulphate  present 
can  readily  be  calculated,  and  results  given  by  the  author  show  a  fairly 
good  agreement  between  calculation  and  experiment.  T.  S.  P. 

Estimation  of  Total  Nitrogen  in  Blood.  Julius  Lowy  {Zeitsch. 
phijsiol.  Chein.,  1912,  79,  349— 351).— Kjeldahl's  method  (von  Jaksch's 
modification)  gives  good  results  in  the  estimation  of  nitrogen  in  blood, 
being  only  very  slightly  lower  than  those  obtained  by  Dumas'  method. 
For  clinical  purpose?,  it  is  the  best  method.  W.  D.  H. 

Estimation  of  Nitric  and  Nitrous  Acids  in  Acetic  Acid 
Solution.  The  Stability  of  Nitric  Acid  in  Acetic  Acid, 
Solution.  Kennedy  J.  P.  Orton  and  William  H.  Gray  [Analyat,  1912 
37,  303 — 306). — The  method  described  is  b.ased  on  the  fact  that  all  the 
nitric  acid  in  acetic  acid  solution  is  retained  as  potassium  nitrate  if  the 
solution  is  evaporated  to  dryness  on  the  water-bath  with  a  slight 
excess  of  potassium  carbonate  ;  any  nitrous  acid  present  is  destroyed 
by  this  treatment.  The  potassium  nitrate,  which  is  mixed  with  some 
acetate,  is  then  estimated  by  the  Lunge  process,  the  precautions 
mentioned  by  Marqueyrol  and  Florentin  (Abstr.,  1911,  ii,  437)  being 
observed.  The  nitrous  acid  is  best  estimated  by  Raschig's 
permanganate  process  (Abstr.,  1906,  ii,  50).  Nitric  acid  is  very  stable 
in  acetic  acid  solution,  and  reduction  does  not  take  place  even  after 
prolonged  exposure  to  diffused  light,  but  nitrous  acid  is  oxidised 
gradually  to  nitric  acid.  "W.  P.  S. 

Use  of  Oxygen  Under  Pressure  for  the  Estimation  of 
Carbon  in  Iron  Alloys.  P.  Mahler  and  E.  Goutal  {Compt.  rend., 
1912,  154,  1702— 1705).— The  method  previously  described  (Abstr., 
1911,  ii,  937)  is  extended  to  the  estimation  of  carbon  in  iron  alloys. 
The  alloy  is  mixed  with  iron  and  oxide  of  lead  or  copper,  burnt  in 
oxygen  under  pressure,  the  carbon  dioxide  absorbed  in  sodium 
hydroxide,  and  estimated  by  titration.  A  blank  is  performed  at  the 
same  time  on  the  iron  and  oxide  of  lead  or  copper  used  to  mix  with  the 
alloy. 

Examples  are  given  of  the  results  of  analyses  of  ferro-manganese, 
spiegeleisen,  feiTO-chrome,  ferro-silicon,  ferro-tungsten,  ferro- vanadium, 
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ferro-molybdenum,    ferro-aluminium,   ferro-titanium,   and   chromium 
prepared  by  the  thermit  process.  T.  S.  P. 

A  Clinical  Method  of  Estimating  the  Amount  of  Calcium 
in  the  Urine  and  Other  Physiological  Fluids.  W.  Blaie  Bell 
{Bio.-Chem.  J.,  1912,  6,  205— 209).— The  principle  of  the  method  is 
to  centrifugalise  the  urine  to  which  a  solution  of  oxalic  acid  and 
acetic  acid,  and  alcohol  are  added  in  a  specially  graduated  tube.  The 
depth  of  the  precipitate  is  compared  with  that  in  a  similar  tube  con- 
taining a  known  amount  of  calcium  salts,  W.  D.  H. 

Assay  of  Zinc  Ores;  Separation  of  Iron  by  Ammonia. 
LuciEN  L.  DE  KoNiNCK  and  Edm.  von  Winiwarter  (^Bull.  Soc.  chim. 
Belg.,  1912,  26,  238— 243).— The  chief  source  of  error  in  the  estima- 
tion of  zinc  in  the  usual  method  of  separation  of  iron  by  ammonia  is 
the  retention  of  zinc  by  ferric  hydroxide ;  this  is  usually  stated  to  be 
due  to  adsorption,  but  it  is  here  regarded  as  occasioned  by  the  formation 
of  a  double  hydroxide. 

To  reduce  or  obviate  the  error,  the  effect  has  been  studied  of  adding 
to  the  solution  of  zinc  and  iron  a  metal  such  as  magnesium,  for 
which  ferric  hydroxide  has  at  least  an  equal  affinity.  Solutions 
of  zinc,  iron,  and  magnesium  chlorides  in  varying  proportions  have 
been  used,  the  zinc  being  estimated  by  titration  with  sodium 
sulphide. 

The  effect  of  the  addition  of  magnesium  chloride  is  to  reduce  the 
loss  of  zinc,  and  when  sufficient  ammonium  chloride  is  present  to 
prevent  the  precipitation  of  magnesium  hydroxide  by  ammonia,  the 
loss  of  zinc  is  completely  obviated  when  5%  of  magnesium  (as  chloride) 
is  added  to  the  solution ;  smaller  quantities  are  insufficient. 

The  method  gave  satisfactory  results  when  applied  to  the  analysis  of 
an  ore  containing  45%  of  zinc  and  10%  of  iron;  the  addition  of 
magnesium  and  ammonium  chloride  avoided  a  loss  of  1*04%  of  zinc  by 
the  ordinary  method.  E.  F.  A. 

Detection  of  Lead  in  Colouring  Matters.  Eduard  Spaeth 
{Pkarm.  Zentr.-h.,  1912,  53,  703 — 704). — A  portion  of  the  substance  is 
boiled  with  hydrochloric  acid,  the  hot  solution  is  filtered,  and  the  lead 
chloride  allowed  to  crystallise  from  the  filtrate ;  the  crystals  obtained 
may  be  identified  as  lead  chloride  by  means  of  the  reactions  with 
potassium  iodide,  sulphuric  acid,  hydrogen  sulphide,  etc.  Should  only 
traces  of  lead  be  present  in  the  colouring  matter,  portions  of  the 
hydrochloric  acid  extract  may  be  evaporated  on  microscope  slides,  and 
the  residues  obtained  then  tested  with  the  reagents.  Chromium  may 
also  be  detected  in  the  acid  extract  by  adding  alcohol  and  applying  the 
usual  tests.  W.  P.  S. 

The  Use  of  Arsenious  Acid  in  Volumetric  Analysis,  II, 
The  Estimation  of  Mercury.  Fkanz  M,  Litterscheid  (Ghem. 
Zeit,  1912,  36,  601.  Compare  Abstr.,  1909,  ii,  348),— Mercuric  salts 
are  conveniently  estimated  by  the  following  reaction :  AsgOg  + 
2HgCi2  +  8NaHC08  =  2Hg  +  4NaCl  +  8CO2  +  2Na2HAs04  +  3H2O. 
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The  redaction  is  performed  by  means  of  iV/10-arsenious  acid  in  a 
boiling-water  bath  until  the  precipitate  consists  entirely  of  grey 
particles  of  mercury.  After  cooling  and  diluting  to  a  definite  volume, 
a  little  precipitated  chalk  is  added  and  the  solution  filtered.  An 
aliquot  part  of  the  clear  filtrate  is  titrated  with  NjlO  iodine  solution. 

C.  H.  D. 

The  Estimation  of  Iron  in  Water.  O.  Mayer  {Chem.  Zeit.y 
1912,  36,  552). — The  water  is  evaporated  to  dryness  with  hydrochloric 
acid  and  bromine.  The  residue  is  mixed  with  5  c.c.  of  hydrochloric 
acid  (1:4)  and  5  c.c.  of  10%  potassium  thiocyanate,  and  diluted  to 
20 — 100  CO.,  according  to  the  proportion  of  iron  present.  In  another 
vessel,  the  same  quantity  of  reagent  is  titrated  with  an  acid  solution 
of  iron  alum  until  the  same  tint  is  reached. 

In  the  second  method,  100  c.c.  of  the  water,  without  evaporation, 
are  mixed  with  10 — 20  drops  of  hydrochloric  acid  containing  bromine, 
and  also  with  20 — 40  drops  of  thiocyanate  solution  and  10  c.c.  of  a 
mixture  of  ether  and  amyl  alcohol.  The  colour  of  the  upper  layer  is 
compared  with  that  of  a  solution  obtained  in  the  same  manner  from 
distilled  water  and  the  standard  iron  solution.  C.  H.  D. 

Estimation  of  Chromium  in  Bronzes  containing  Tin  and 
Antimony.  H.  Schilling  (C/te»i.  Zeit.,  1912,  36,  697). — Two  grams 
of  the  turnings  are  dissolved  in  25  c.c.  of  aqua  regia,  and  after  adding 
40  c.c.  of  dilute  sulphuric  acid  (1  :  1),  the  whole  is  evaporated  and 
heated  until  white  fumes  of  sulphuric  acid  appear.  Tw»t  hundred  c.c. 
of  water  are  added,  and  the  whole  boiled  vigorously.  Without 
troubling  about  any  lead  sulphate,  the  copper  and  antimony  are 
removed  by  digestion  with  two  grams  of  iron  wire,  and  the  filtrate  is 
diluted  to  about  500  c.c.  in  an  Erlenmeyer  flask.  After  heating  to 
boiling,  a  few  drops  of  silver  nitrate  solution  (I  :  20)  are  added  by  way 
of  a  catalyst,  and  then  10  c.c.  of  cold  saturated  solution  of  ammonium 
persulphate.  On  boiling,  the  chromium  is  converted  into  chromate, 
and  the  excess  of  the  persulphate  is  decomposed  ;  the  last  portions,  also 
any  permanganate  formed,  are  removed  by  adding  5  c.c.  of  hydrochloric 
acid  and  boiling  a  little  longer.  When  cold  the  chromic  acid  is 
titrated  as  usual  by  means  of  ferrous  sulphate.  L.  de  K. 

A  New  Reagent  for  Thorium.  Markus  Koss  (C/iem.  Zeit.,  1912, 36, 
686 — 687). — In  order  to  separate  thorium  from  the  cerium  and  yttrium 
earths,  the  solution  is  acidified  with  hydrochloric  acid  and  the  thorium 
precipitated  by  adding  solution  of  sodium  hypophosphate 

(Na3H,P20«,4H50). 
The  precipitate  has  the  composition  ThPgOg.llHgO.    In  the  presence  of 
titanium,  which   is   also   precipitated,   this   should    bo   oxidised    with 
hydrogen  peroxide  before  adding  the  reagent. 

Zirconium  is  also  co-precipitated.  In  this  case  the  precipitate  should 
be  heated  with  sulphuric  acid  and  a  few  drops  of  nitric  acid ;  on  adding 
solution   of  oxalic  acid,  the  thorium    only  is  precipitated. 

L.  DE  K. 
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Separation  and  Estimation  of  Antimony  in  White  Bearing 
Metal.  I.  CoMPAGNO  (Atti  B.  Accad.  Lincei,  1912,  [v],  21,  i,  473 — 478). 
— In  this  electrolytic  method,  use  is  made  of  a  rectangular  platinum- 
iridium  cathode,  roughened  in  a  sand-blast,  provided  with  two  horizontal 
slits  to  facilitate  diffusion  of  the  electrolyte  from  the  anode  to  the 
outer  surface  of  the  cathode,  and  bent  into  the  form  of  an  open 
cylinder. 

One  gram  of  the  alloy  in  chips  is  treated  in  a  covered  tall  300  c.c. 
beaker  with  4  c.c.  of  concentrated  hydrochloric  acid  and  4  c.c.  of 
dilute  nitric  acid  (D  1'2),  the  nitrous  fumes  being  expelled  by  gentle 
heating.  The  solution  is  neutralised,  and  rendered  alkaline  with  about 
10  c.c.  of  sodium  hydroxide  solution  of  43°  Baume,  80  c.c.  of  sodium 
sulphide  (D  1'225)  and  a^bout  6  grams  of  potassium  cyanide  being 
then  added.  It  is  then  boiled  for  five  minutes  and  shaken,  and 
the  sides  of  the  beaker  washed  down  with  20  c.c.  of  water.  When 
the  liquid  is  cool,  electrolysis  is  carried  out  in  the  beaker.  The  anode 
consists  of  a  platinum  wire  of  about  1  mm.  diameter,  surrounded  by 
three  or  four  coils  about  1  cm.  in  diameter.  A  current  density  of 
0"1  ampere  is  used,  and  the  action  allowed  to  proceed  during  the  night. 
The  deposit  of  antimony  is  subsequently  washed,  without  interrupting 
the  current,  with  a  jet  of  water,  then  in  a  beaker  of  water,  and  finally 
with  alcohol. 

The  method  is  found  to  give  accurate  results.  T.  H.  P. 

The  Direct  Estimation  of  Small  Amounts  of  Platinum  in 
Ores  and  Bullion.  Fkederic  P.  Dewey  {Chem.  News.,  1912,  106, 
8 — 9). — The  silver  button  obtained  in  the  usual  manner  and  containing 
besides  gold  also  a  minute  proportion  of  platinum  is  treated  with 
nitric  acid,  which  dissolves  both  the  silver  and  the  platinum.  The 
solution  is  diluted  copiously,  and  a  very  dilute  solution  of  hydrogen 
sulphide  (1  :  20)  is  then  added  until  a  decided  precipitate  forms,  which 
contains  all  the  platinum  together  with  some  silver. 

The  sulphides  are  then  converted  into  the  metals  by  burning 
the  filter  containing  them,  and  the  ash  is  wrapped  up  in  lead  foil  and 
cupelled.  The  silver  is  then  parted  from  the  platinum  by  means  of 
sulphuric  acid  ;  the  latter  may  then  be  tested  as  to  purity  in  various 
ways.  If  from  appearance  the  platinum  shows  the  presence  of  gold, 
it  must  be  re-alloyed  with  silver  and  the  treatment  repeated. 

L.  DE  K. 

Estimation  of  Ash  in  Coals.  Franz  Weisser  {CJiem.  Zeit.^  1912, 
36,  757 — 759). — The  true  amount  of  ash  is  found  by  burning  the 
sample  in  a  muffle,  and  making  the  following  corrections.  Weight  of 
ash — total  iron  oxide — sulphur  trioxide  in  the  ash  +  carbon  dioxide  in 
the  coal  +  pyrites  +  soluble  ferrous  oxide  in  the  coal. 

The  soluble  iron  is  obtained  by  treatment  of  the  coal  with  sulphuric 
and  hydrofluoric  acids ;  pyrites  is  not  affected,  and  is  found  by 
calculation  from  the  insoluble  iron.  L,  de  K. 

Influence  of  Metallic  Carbonates  Occurring  in  Coals  on  the 
Estimation  of  the  Volatile  Matter.  Eugene  Prosx  and  Maurice 
Ubaghs  {Bull.  ^oc.  chim.  Belg.,  1912,  26,  216— 222).— Determinations 
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of  the  carbon  dioxide  liberated  as  the  result  of  the  action  of  5%  hydro- 
chloric acid  on  coal  indicate  that  this  frequently  amounts  to  more 
than  1%,  and  may  in  some  cases  exceed  2  5%.  This  error  is  contained 
in  the  determinations  of  volatile  matter  effected  in  the  ordinary 
manner,  and  in  the  case  of  a  rigid  classification  of  coals  according  to 
their  volatile  matter  it  may  lead  to  false  assumptions  as  to  the 
value  of  a  coal.  E.  V.  A. 

Net  Calorific  Power  of  Fuels  (Calculated  from  the  Results 
Obtained  with  the  Mahler  Bomb  Calorimeter  and  the  Proxi- 
mate Analysis).  11.  Lucion  {Bull.  Soc.  chivi.  Belg.,  1912,  28, 
255 — 2G2). — Ultimate  and  proximate  analyses  of  a  large  number  (63) 
of  coals  of  all  types  and  from  various  countries  are  recorded.  From 
these  the  percentage  of  volatile  matter  at  100°  and  hydrogen  in  the 
moisture  and  ash-free  coal  are  calculated.  By  multiplying  the 
hydrogen  values  by  9,  values  are  obtained  for  the  percentages  of  water 
of  combustion,  and  by  dividing  these  by  the  corresponding  values  for 
the  percentages  of  volatile  matter,  a  series  of  coefficients  {N)  are  obtained 
varying  in  magnitude  from  0'9  to  3 "7. 

The  coal  samples  are  grouped  according  to  their  character  and 
origin,  and  average  values  for  each  group  have  been  calculated.  From 
a  selection  of  these  a  curve  has  been  plotted  connecting  N  with  the 
percentages  of  volatile  matter. 

To  calculate  the  net  calorific  power  {P')  of  a  coal,  the  formula 
P' =  P  -  ^{M ■{■  NV)  is  used,  in  which  P  is  the  gross  value  of  the 
calorific  value  determined  in  the  Mahler  bomb,  M  and  V  are  the 
percentages  of  moisture  and  volatile  matter,  and  N  is  deduced  from  the 
curve. 

It  is  claimed  that  this  net  value  is  as  accurate  as  the  gross  value. 

The  same  method  of  calculation  is  applied  to  cokes.  E.  F.  A. 

Action  of  Potassium  Permanganate  on  Organic  Com- 
pounds. II.  Josef  Hetper  {Zeitsch.  anal.  Chevi.,  1912,  51, 
409—429.  Compare  Abstr.,  1911,ii,  339).— The  author  has  previously 
shown  that  the  behaviour  of  organic  compounds  towards  potassium 
permanganate  and  phosphoric  acid  is  dependent  on  their  constitution, 
and  has  worked  out  a  schematic  representation  for  their  analysis. 
Many  of  the  substances,  however,  exhibit  a  behaviour  contrary  to 
that  expected,  and  one  of  the  objects  of  the  present  paper  is  to  clear 
up  the  discrepancies.  For  this  purpose  the  author  has  examined  the 
behaviour  of  many  organic  compounds  towards  alkaline  potassium 
permanganate.  It  is  generally  known  that  the  oxidising  action  of 
potassium  permanganate  is  weaker  in  acid  than  in  alkaline  solution. 
A  somewhat  concentrated,  alkaline  solution  must  be  employed  for 
the  quantitative  oxidation  of  most  organic  substances  ;  the  author 
employs  A72-potassium  permanganate  containing  40  grams  of 
sodium  hydroxide  per  litre,  and  effects  the  oxidation  on  the  water- 
bath. 

As  the  outcome  of  a  large  number  of  experiments,  the  following 
generalisations  are  made:  (1)  The  oxidation  of  compounds  of  the 
aliphatic  series  by  alkaline  potassium  permanganate  proceeds  the  more 
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easily  the  smaller  the  carbon  chain  of  the  substance  under  examina- 
tion. Conversely,  in  acid  solution,  substances  are  more  easily  oxidised 
the  higher  they  are  in  the  homologous  series.  (2)  Compounds  con- 
taining alkyl  groups  are  oxidised  by  alkaline  potassium  permanganate 
always  through  the  formation  of  the  corresponding  fatty  acid. 
(3)  Substances  which  are  not  attacked,  or  only  slightly,  by  acidified 
potassium  permanganate  are  also  only  slightly  oxidised  in  alkaline 
solution.  (4)  Substances  of  acid  character  are  more  easily  oxidised 
by  potassium  permanganate  in  acid  solution,  whilst  basic  substances 
are  more  easily  oxidised  in  alkaline  solution.  C.  S. 

The  Oils  of  Copaiba  Balsam.  Ernst  Deussen  and  Benno  Eger 
(Chem.  Zeit.,  1912,  36,  561 — 562.  Compare  Deussen  and  Hahn, 
Abstr.,  1910,  i,  687). — Caryophyllene,  copaiba  oils,  and  mixtures  of 
copaiba  and  gurjun  oils  have  been  investigated  by  the  nitrogen  oxides 
method  (this  vol.,  i,  368).  The  yield  of  /^-caryophyllene  is  14 — 16% 
from  Para  oil  and  5 — 8%  from  Maracaibo  oil.  The  presence  of  10%  of 
gurjun  oil  in  Para  copaiba  oil  may  be  detected  by  the  much  lower 
optical  rotation  and  by  the  higher  m.  p.  of  the  hydrochloride.  For  the 
qualitative  detection  of  gurjun  oil,  1  drop  is  mixed  with  a  drop  of 
10%  sodium  nitrite  solution,  and  added  cautiously  to  concentrated 
sulphuric  acid.  The  reaction  is  only  regarded  as  positive  if  the  colora- 
tion appears  within  five  minutes.  If  a  reaction  is  given,  170  grams  of 
the  oil  are  distilled  under  10 — 12  mm.  pressure,  three  fractions  being 
collected  below  145°.  Each  fraction  is  dissolved  in  300  grams  of 
aqueous  acetone,  and  oxidised  by  the  gradual  addition  of  160  grams  of 
potassium  permanganate  in  the  course  of  twelve  hours.  The  solution 
is  then  decanted,  and  the  residue  is  washed  with  200  grams  of  acetone 
and  then  with  200  grams  of  ether.  The  solvent  is  then  removed  by 
distillation,  and  the  residual  oil  dried  and  distilled  under  3  mm. 
pressure.  The  fractions  130 — 140°  and  140 — 165°  are  treated  with 
semicarbazide.  For  the  test,  1*1  gram  of  semicarbazide  hydrochloride 
is  dissolved  in  water,  a  solution  of  1  gram  of  potassium  acetate  in 
3  grams  of  alcohol  added,  and  then  2  grams  of  the  oil,  followed  by 
alcohol  until  the  solution  is  clear.  The  semicarbazone  is  precipitated 
in  two  days.  After  recrystallisation,  the  pure  semicarbazone  of 
gurjunene  ketone  has  m.  p.  234°,  and  rotation  +  317°.         C.  H.  D. 

The  Forensic-Chemical  Detection  of  Oil  of  Savin.  Juho 
Hamalainen  (Biochem.  Zeitsch,,  1912,  41,  241 — 246). — Oil  of  savin 
can  be  distinguished  from  turpentine  oil  and  thuja  oil  by  the  fact  that, 
on  administration  to  a  rabbit,  it  is  excreted  in  the  form  of  a  glycuronate, 
which  can  be  isolated  best  in  the  form  of  the  strychnine  salt  in  the 
following  way.  The  urine  is  first  precipitated  by  normal  lead  acetate, 
and  the  filtrate  is'then  precipitated  with  basic  lead  acetate.  The  second 
precipitate  is  then  treated  with  5%  sulphuric  acid,  and  the  filtrate 
from  the  lead  sulphate  is  neutralised  with  barium  carbonate.  The 
filtrate  from  barium  sulphate  is  concentrated  in  a  vacuum,  and 
hot  strychnine  sulphate  solution  is  added.  On  cooling,  strychnine 
glycuronate,  C3^H4(,09N2,2H20,  m.  p.  196—197°,  [aj^  =  - 39-66°, 
separates.  On  evaporating  the  mother  liquor,  a  second  salt, 
^syH^gOgNj,  SHgO, 
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m.  p.  192— 193°  [a]??  =  -3708°  separates.  The  fltrychnine  salt  can  be 
converted  into  the  barium  salt,  from  which  a  free  amorphous  acid, 
m.  p.  82—83",  can  be  obtained.  S.  B.  S. 

New  Method  of  Estimating  Glycerol  in  Wines.  Constantin 
Beis  {BuU.  Soc.  chim.,  1912,  [iv],  11,  618— (523).- The  author  has 
made  a  critical  examination  of  the  methods  employed  for  the  estimation 
of  glycerol  in  wine  where  oxides  of  the  alkaline-earth  metals  are  used 
to  render  the  acids  and  sugar  insoluble.  From  his  results  he  draws 
the  conclusion  that  the  discrepancies  shown  in  several  determinations 
of  the  same  wine  are  due  to  variation  in  the  amount  of  oxide  employed, 
and  as  a  result  of  further  investigations  suggests  the  following  method 
of  analysis. 

One  hundred  c.c.  of  wine  (50  c.c.  if  a  sweet  wine)  are  run  into  a 
porcelain  basin,  just  neutralised  withbarium  hydroxide,and  concentrated 
to  a  syrup  at  a  temperature  below  70°.  Sand  is  then  well  incorporated  into 
the  syrup,  and  the  mixture  extracted  with  50  c.c.  of  acetone  by  warming 
on  a  water-bath  and  then  leaving  to  cool  before  filtering.  The  extraction 
is  repeated  three  times,  and  the  filtrate  made  up  to  200  c.c.  Two 
lots  of  100  c.c.  of  this  filtrate  are  separately  evaporated  without  boiling. 
In  one  residue,  the  sugar  is  estimated  by  Fehling's  solution.  The 
other  is  dissolved  in  five  times  its  weight  of  water,  and  to  it  is  added 
powdered  barium  hydroxide  in  amount  varying  according  to  the 
sugar  found  in  the  first  residue.  For  sugar  under  0*05  gram,  use  a  few 
mg.  more  of  barium  hydroxide,  if  between  0'05  and  0"3  gram  use  the 
same  weight,  and  if  between  0*3  and  0*5  gram  use  four-fifths 
of  the  weight.  After  leaving  for  some  time,  it  is  mixed  with 
sand  and  ag<ain  extracted  with  acetone  as  above,  using  40  c.c.  for  the 
first  extraction  and  25  c.c.  for  the  other.  The  filtrate  is  evaporated  at 
50°,  the  glycerol  dried  for  one  hour  at  60°,  and  weighed.  W.  G. 

New  Method  for  the  Estimation  of  Sugars  in  Potatoes. 
Oswald  Claassen  {CJiem.  Zeit.,  1912,  36,  741—744,  771— 772).— The 
method  consists  in  determining  the  optical  activity  of  an  extract  of 
the  potatoes  before  and  after  inversion.  The  amounts  of  dextrose  and 
sucrose  present  are  then  calculated  from  the  readings  obtained.  It  is 
recommended  that  the  potato  pulp  be  digested  with  alcohol  on  the 
water-bath  in  order  to  obtain  the  solution  of  the  sugar  for  the  polari- 
metric  examination ;  the  alcohol  is  removed  from  the  extract  before 
inversion,  and  a  correction  made  for  the  volume  of  the  insoluble 
potato-substance.  Tlie  results  obtained  in  the  investigation  show  that, 
when  potato  juice  is  kept  for  some  length  of  time,  the  sucrose  is 
inverted,  and  the  quantity  of  total  sugar  present  corresponds  with  the 
amount  of  dextrose.  W.  P.  S. 

The  Estimation  of  Lactic  Acid  in  the  Presence  of 
/3-Hydroxybutyric  Acid.  Julius  Mondschein  {Biochem.  Z«it$ch., 
1912,  42,  91 — 104). — By  von  Fiirth  and  Charnass's  method,  lactic 
acid  can  be  estimated  by  oxidising  with  permanganate  in  sulphuric 
acid  solution,  and  the  aldehyde  thus  formed  can  be  titrated  by 
Ripper's  bisulphite  method.  /8-Hydroxybutyric  acid,  on  the  other 
hand,  can  be  estimated  by  oxidation  with  dichromate  and  sulphuric 
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acid  mixture,  according  to  Schaffer's  process,  and  the  acetone  formed 
can  be  estimated  by  an  iodine  titration  method.  If  mixtures  of  the 
two  acids  are  present,  small  quantities  of  acetone  are  formed  in  the 
permanganate  oxidation,  and  small  quantities  of  aldehyde  in  the 
dichromate  oxidation.  Accordingly,  both  acetone  and  aldehyde  are 
found  in  the  oxidation  mixtures,  whichever  process  is  employed,  if 
both  acids  are  present.  If  the  oxidation  products  are  treated  with 
hydrogen  peroxide  in  alkaline  solution,  the  aldehyde  is  oxidised  to 
acetic  acid,  and  on  distilling  the  mixture,  pure  acetone  alone  distils 
over.  If,  therefore,  it  is  required  to  estimate  lactic  acid  in  a  mixture, 
von  Fiirth  and  Charrass's  process  is  employed,  and  an  aliquot  part  of 
the  distillate  is  oxidised  by  hydrogen  peroxide  in  alkaline  solution, 
and  the  acetone  found  in  the  distillate  from  this  is  estimated  by 
Ripper's  process.  The  quantity  thus  found  is  subtracted  from  the 
quantity  found  in  another  aliquot  portion  titrated  by  Ripper's  method 
and  not  previously  oxidised.  The  )8-hydroxy butyric  acid  can  be 
estimated  by  oxidising  by  Schaffer's  method,  and  estimating  the  acetone 
formed  after  previously  oxidising  the  aldehyde  by  peroxide. 

S.  B.  S. 

The  Estimation  of  Lactic  Acid  in  the  Presence  of 
Proteins.  Julius  Mondschein  (Biochem.  Zeitsch.,  1912,  42, 
105 — 123). — When  estimating  lactic  acid  in  muscular  tissue  by  the 
ordinary  method,  according  to  which  the  protein  is  coagulated  by 
heat,  it  is  found  that  about  one-third  of  the  acid  is  precipitated  with 
the  coagulum.  In  the  filtrate  from  the  coagulum  the  lactic  acid  can 
be  estimated  with  sufficient  accuracy  by  simply  titrating  in  the 
presence  of  phenolphthalein.  The  author  shows  that  /3-hydroxybutyric 
acid  is  also  present,  but  in  quantities  which  are  practically  negligible. 
The  acid  carried  down  in  the  coagulum  can  be  estimated  by  conversion 
of  the  protein  into  alkali  albumin  by  dissolving  it  in  strong  sodium 
hydroxide.  On  saturation  of  this  solution  with  sodium  chloride,  the 
protein  is  precipitated,  and  in  the  filtrate  the  lactic  acid  can  be 
estimated  by  von  Fiirth  and  Charnass's  method.  S.  B.  S. 

Estimation  of  Uric  Acid  in  Urine  by  means  of  Iodine. 
ToEQUATO  GiGLi  {Boll.  Chim.  Farm.,  1912,  51,  39—40). — Pizzorno's 
method  for  estimating  uric  acid  in  urine  (Abstr.,  1911,  ii,  667)  gives 
results  which  gradually  increase  with  the  time  during  which  the  iodine 
and  uric  acid  are  left  in  contact.  This  is  also  the  case  when  potassium 
urate  solutions  are  employed.  Further,  urine  contains  substances 
other  than  uric  acid  which  combine  with  iodine ;  thus,  the  iodine 
absorbed  by  two  normal  urines  was  found  by  immediate  titration 
with  thiosulphate  to  be  1-98  and  2-33  grams  per  litre,  which 
would  correspond  respectively  with  1-31  and  r54r  grams  of  uric  acid 
per  litre,  such  large  amounts  being  improbable.  T.  H.  P. 

Estimation  of  Uric  Acid  in  the  Urine.  S.  M,  Teller  (/.  Russ. 
Phys.  Ghem.  Soc,  1912,  44,  647— 652).— Kowarsky's  method  for  the 
estimation  of  uric  acid  in  urine  [Deut.  med.  Woch.,  1906)  is  rapid,  and, 
with  normal  and  pathological  urines  and  also  with  uric  acid  solutions 
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containing  urea,  albumin  and  sugar,  gives  results  in  close  agreement 
with  those  obtained  by  the  Tiudwig-Salkowski  (Abstr.,  1895,  ii,  538) 
and  Hopkins'  methods.  Ituhoraann's  uricometer  gives  inaccurate 
results.  T.  H.  P. 

Analysis  of  Soap  Powders.  James  J.  Polak  (Oliem.  Weekblad, 
191*2,  9,  470 — 472,  548). — For  the  estimation  of  sodium  carbonate  in 
soap  powder?,  the  author  recommends  incineration  of  the  powder,  and 
titration  of  the  residual  sodium  carbonate.  Subtraction  of  the  f-oda 
equivalent  of  the  fatty  acids  present  from  the  residual  carbonate  gives 
the  amount  of  sodium  carbonate  in  the  sample. 

The  ordinary  method  of  extracting  with  absolute  alcohol  is  costly, 
and  the  water  always  present  in  the  soap  dilutes  the  alcohol  and 
induces  solution  of  the  carbonate. 

In  the  second  paper,  the  incineration  of  the  powder  before  titration 
is  stated  to  be  unnecessary.  A.  J.  W. 

New  Oxygen  Absorption  Method  for  Oils,  Leonard  P. 
Wilson  and  G.  S.  Heaven  \j.  Soc.  Chem.  Ind.,  1912,31,  565—568).— 
The  following  method  was  used  for  determining  the  quantity  of  oxygen 
absorbed  by  various  oils  :  a  mixture  of  0*2  gram  of  the  oil  and  1  gram 
of  kieselguhr  was  placed,  in  a  flask  of  about  250  c.c.  capacity.  The 
neck  of  this  flask  was  provided  with  a  side-tube  on  which  was  a  bulb, 
and,  after  the  side-tube  had  been  sealed,  the  flask  and  its  contents 
were  heated  to  100°  for  one  hour.  The  flask  was  then  cooled,  the  side- 
tube  attached  to  levelling  tubes  tilled  with  water,  and  on  breaking  the 
end  of  the  side-tube  the  difference  in  level  of  the  water  gave  the 
volume  of  the  oxygen  absorbed  by  the  oil  from  the  air  in  the  flask. 
Linseed  'oil  absorbed  about  20%  of  oxygen,  poppy-seed  oil  17%, 
cottonseed  oil   11 '1%,  .sesame  oil,  5*8%,  and  olive  oil  none. 

W.  P.  S. 

The  Bromine  Absorption  of  Certain  Vegetable  Oils  and 
Pats.  H.  Sprinkmeyer  and  A.  Diedrichs  {Zeitsch.  Nahr.  Genussm., 
1912,  23,  679 — 687). — The  following  quantities  of  bromine  compounds 
were  obtained  when  various  oils  were  examined  by  the  process 
described  by  Ifehner  and  Mitchell  (Abstr.,  1899,  ii,  190) :  Linseed 
oil,  27-3  to  308%;  candlenut  oil,  8-8%;  hemp  oil,  882%;  walnut  oil, 
2*22%;  soja  bean  oil,  3*62%;  sesame  oil,  0-14%;  mustard  oil,  1-30%; 
i*ape  oil,  192%;  poppy  oil,  sunflower-seed  oil,  maize  oil,  cotton-seed  oil, 
castor  oil,  tea  oil,  and  earthuut  oil,  butter,  margarine,  tallow,  lard, 
cocoanut  oil,  palm  kernel  oil,  cacao  buttei*,  stillingia  tallow,  tulucuna 
fat,  dika  fat,  and  malukang  butter,  none.  Shea  butter,  however, 
yielded  from  7  to  8"6%,  mowrah  butter  from  04  to  095%,  enkabang 
tallow,  0'17%,  and  adjab  fat,  2  2%.  There  is  some  evidence  that  the 
insoluble  bromine  compound  is  due,  in  certain  cases,  to  the 
unsaponitiable  constituents  of  the  fats.  W.  P.  S. 

Detection  of  Earth  nut  Oil  in  Olive  Oil.  Ludwig  Adlbr 
{Zeitsch.  Nahr.  Genttssm.,  1912,  23,  676  — 679).— The  method  proposed 
is  based  on    the    different  solubility  of  the  fatty  acids  of   the   oils 
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in  alcohol.  One  c.c.  of  the  oil  is  saponified  under  a  reflux  apparatus 
with  5  c.c.  of  an  8%  alcoholic  potassium  hydroxide  solution,  the 
mixture  is  then  cooled  to  about  25°,  and  1*5  c.c.  of  dilute  acetic  acid 
(I  vol.  of  acid  to  2  vols,  of  water) and  50  c.c.  of  70%  alcohol  are  added. 
The  mixture  is  shaken  and  cooled  to  16°  ;  if,  after  being  kept  at  this 
temperature  for  five  minutes,  the  solution  is  clear,  the  mixture  is 
cooled  to  15  •5'^.  Should  a  precipitate  not  be  obtained,  the  oil  under 
examination  contains  less  than  5%  of  earthnut  oil.  Fourteen  samples 
of  pure  olive  oil  examined  by  this  method  yielded  crystals  at  tempera- 
tures varying  from  11  "8°  to  14'3°,  whilst  the  addition  of  5%  of 
earthnut  oil  raised  the  crystallising  point  to  15*9 — 17"0°.  In  the  case 
of  earthnut  oil  itself  the  crystallising  point  is  40'5°*  W.  P.  S. 

Analysis  of  Fats.  Antonio  Madinaveitia  {Anal.  Fis.  Quim., 
1912,  10,  153 — 158). — In  the  determination  of  glycerol  in  fats,  good 
results  are  obtained  by  the  treatment  of  small  quantities  (0"15  to 
0-35)  of  the  fat  with  10  c.c.  oi  hydriodic  acid  (D  1*8) ;  thus  avoiding 
the  preliminary  hydrolysis  necessary  in  Zeisel  and  Fanto's  process. 

In   the   determination   of   free   hydroxyl   by  Lewkowitsch's  acetic  y 
anhydride  method,  the  author  finds  that  interchange  of  acetyl  and 
higher  fatty  radicles  takes  place ;  thus  tristearin  gives  acetodistearin. 

G.  D.  L. 

The  Action  of  Twitchell's  Reagent.  Edwin  Grimlund  {Zeitsch. 
angew.  Ghern.,  1912,  25,  1326). — Statements  that  the  hydrolysis  of 
fats  in  the  Twitchell  process  is  brought  about  by  the  simultaneous 
presence  of  naphthalene  and  dilute  sulphuric  acid,  or  that  the  process 
consists  in  heating  the  fat  with  a  1%  solution  of  naphthalenestearo- 
sulphonic  acid,  are  incorrect.  The  reaction  really  takes  place  in  two 
phases,  the  fat  being  first  emulsified  by  that  portion  of  the  reagent 
which  is  insoluble  in  sodium  chloride  solution,  and  then  hydrolysed  by 
the  sulphuric  acid  and  aromatic  sulphonic  acids  present.       W.  P.  S. 

Beeswax  and  Carnauba  Wax.  Method  of  Analysis ;  Estima- 
tion of  Foreign  Hydrocarbons.  Alexandre  Leys  {J.  Pharm  Chim., 
1912,  [vii],  5,  577 — 588). — The  method  of  indices  (compare  Buisine, 
Abstr.,  1891,  131  ;  1892,  251),  as  at  present  largely  employed  for  the 
analysis  of  such  waxes,  leads  to  doubtful  results,  which  on  totalling 
up  often  give  a  content  of  1 1 7 — 1 3 1%.  The  author  details  new  methods 
for  the  estimation  of  hydrocarbons,  alcohols,  saturated  and  unsaturated 
acids  in  waxes.     The  procedure  is  as  follows : 

Into  a  specially  designed  combined  flask  and  separating  funnel  is 
weighed  10  grams  of  the  wax,  which  is  then  saponified  by  alcoholic 
potassium  hydroxide  in  the  presence  of  benzene.  Water  is  added,  and 
the  heating  is  continued  for  some  time.  After  settling,  the  lower  layer, 
which  contains  the  soap,  is  run  off  and  used  later  for  estimating  the 
acids.  The  benzene  layer  is  transferred  to  a  dish,  and  the  benzene 
evaporated  off.  The  residue  is  dissolved  in  amyl  alcohol,  to  which  is 
then  added  an  equal  volume  of  fuming  hydrochloric  acid,  the  whole 
being  boiled  and  then  left  to  cool.  The  hydrocarbons  separate  on  the 
surface  in  a  solid  cake,  which  can  be  removed,  dried,  weighed,  and  of 
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which  the  iodine  number  can  be  determined.  The  alcoholic  liquid  is 
transferred  to  a  large  dish,  excess  of  water  added,  and  the  amyl  alcohol 
driven  off  on  the  wator-bath,  after  decanting  the  aqueous  layer,  when 
the  alcohols  remain. 

For  the  acids,  the  above-mentioned  soap  solution  is  warmed  until 
the  whole  is  liquid,  just  neutralised  with  acetic  acid,  lead  acetate 
added,  and  the  mixture  boiled  for  twenty  minutes  and  cooled.  The 
liquid  is  decanted  off,  and  the  lead  salts  dissolved  in  hot  benzene  and 
left  overnight.  The  salts  of  the  saturated  acids,  which  separate,  are 
collected,  decomposed  with  acetic  acid,  and  after  dilution  with  water,  the 
acids  are  extracted  with  benzene.  The  benzene  is  then  evaporated  off 
and  the  acids  are  weighed. 

By  determining  the  iodine  number  of  the  original  wax  and  of  the 
hydrocarbons  when  separated,  the  percentage  of  unsaturated  acids  in 
terms  of  oleic  acid  can  be  calculated  from  their  difference. 

W.  G. 

The  Action  of  Hydrazine  and  Hydroxylamine  on  Perri- 
cyanides,  and  a  New  Method  for  the  Estimation  of  Hydrazine 
and  Ferricyanides.  Priyada  Ranjan  Hay  and  Hkmendra  Kumak 
Sen  {Zeitsch.  anorg.  Chun.,  1912,  76,  380 — 386).— An  alkaline 
solution  of  hydrazine  sulphate  is  quantitatively  oxidised  by  potassium 
ferricyanide  according  to  the  equation  NgH^  +  Og  =  Ng  +  2H2O.  About 
0'03 — 007  gram  of  hydrazine  sulphate  is  introduced  into  a  nitro- 
meter, followed  by  4 — 5  c.c.  of  15%  potassium  hydroxide.  A  crystal 
of  potassium  ferricyanide  is  introduced,  and  the  nitrometer  is  well 
shaken. 

In  the  estimation  of  ferricyanides,  solid  hydrazine  sulphate  in  excess 
is  introduced  into  the  nitrometer  from  below,  and  03 — 07  gram  of 
potassium  ferricyanide  is  introduced  through  the  funnel,  followed  by 
alkali  as  before.  The  method  is  preferable  to  the  permanganate 
titration. 

Phenylhydrazine  is  also  oxidised  by  ferricyanide,  giving  nitrogen 
and  benzene.  Hydroxylamine  is  oxidised,  yielding  nitrogen  and 
nitrous  oxide  :  4NH./0H  +03  =  2N2  +  GHgOj  GNHj-OH  +  O.^  = 
2N2O  +  2NH3  +  6H.,0. "  C.  H.  D. 

A  New  Reaction  for  Organic  Bases.  K.  W.  Charitschkofp 
{Cfiein,  Zeit.,  1912,  36,  581). — A  solution  of  inactive  naphthenic  acid 
in  petroleum  or  ether  is  mixed  with  half  its  volume  of  a  3%  solution 
of  copper  sulphate.  If  traces  of  an  organic  base  are  added,  tiie  upper 
layer  becomes  green  on  shaking.  Caffeine  and  diphenylamine  do  not 
give  the  reaction.  Oleic  acid  may  be  used  in  place  of  naphthenic 
acid.  C.  H.  D 

Volumetric  Analysis  of  Cinchona  Bark.  Martik  Klkinstuck 
{Pharm.  Zentr.-h.,  1912,53,  643—651,  680— 684,  705— 718).— Twenty 
grams  of  the  powdered  bark  are  stirred  for  three  hours  with  50 c.c.  of  Njl- 
hydrochloric  acid  and  250  c.c.  of  water,  and  the  extract  is  then  filtered. 
After  rejecting  the  first  50  c.c.  of  the  filtrate,  150  c.c.  of  the  latter  are 
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diluted  with  150  c.c.  of  water  and  neutralised  with  iV/l -sodium 
hydroxide  solution  ;  to  the  turbid  solution  obtained  is  added  1  gram 
of  clay,  which  has  been  treated  with  a  copper  salt  and  a  platinum  salt 
and  ignited,  and  the  mixture  is  oxidised  by  passing  a  current  of  air 
through  it  for  one  hour.  The  mixture  is  now  filtered,  the  residue 
is  washed  with  iV/2-sodium  chloride  solution  containing  5  c.c.  of  ^- 
hydrochloric  acid  per  litre,  and  the  filtrate  and  washings  are  diluted  to 
500  c.c.  The  solution  is  next  passed  slowly  through  a  clay  filter  in 
order  to  remove  tannins,  and  100  c.c.  of  the  filtrate  are  treated  with 
50  c.c.  of  a  solution  containing  5*7285  grams  of  picric  acid  and  50  c.c. 
of  i\^-hydrochloric  acid  per  litre.  The  precipitate  is  removed  by 
filtration,  15  c.c.  of  the  filtrate  are  boiled  for  ten  minutes  with  50  c.c. 
of  a  1*39%  titanium  trichloride  solution  in  an  atmosphere  of  carbon 
dioxide,  and  the  excess  of  titanium  trichloride  is  then  titrated  with  a 
ferric  chloride  solution  of  equivalent  strength.  The  percentage 
quantity  of  alkaloids  present,  x,  is  found  from  the  formula  :  a;  =  0"775 
{t  -  25),  where  t  is  the  number  of  c.c.  required  for  the  titration. 

W.  P.  S. 

Creatine  and  Creatinine.  IV.  Estimation  of  Creatine  in  the 
Presence  of  Sugar.  William  C.  Rose  (/.  Biol.  Chem.,  1912,  12, 
73 — 80) — By  the  use  of  phosphoric  acid  instead  of  hydrochloric  acid, 
and  by  allowing  the  diluted  solutions  to  remain  for  a  few  minutes 
before  making  the  readings,  just  as  accurate  estimations  of  creatine 
and  creatinine  may  be  made  in  diabetic  as  in  normal  urine. 

W.  D.  H. 

Estimation  of  Morphine  in  Opiates,  especially  in  Pantopon 
"Roche."  E.  Anneler  {Arch.  Pharm.,  1912,  250,  186— 198).— In 
estimating  the  morphine  in  pantopon  "Roche"  (that  is,  the  hydro- 
chlorides of  the  total  alkaloids  in  opium),  the  author  finds  that  the 
usual  methods  of  the  pharmacopoeia  always  yield  results  which  are 
4 — 5%  too  low.  The  difficulty  is  to  remove  the  accompanying  alkaloids 
without  loss  of  morphine. 

In  examining  the  usual  methods,  the  author  has  employed  (1)  known 
mixtures  of  the  hydrochlorides  of  morphine,  narcotine,  papaverine, 
thebaine,  codeine,  and  narceine;  (2)  known  mixtures  of  morphine 
hydrochloride  and  pantopon  free  from  morphine ;   (3)  pantopon  itself. 

The  E'ieterich-Helfenberg  process  (Deutsch  Arzneibuch  V)  gives 
results  4 — 5%  too  low,  because  during  the  filtration  of  the  accompanying 
alkaloids  a  small  quantity  of  morphine  crystallises  in  and  on  the  filter, 
Debourdeaux's  modification  of  the  method  of  the  English  and  of  the 
French  pharm acopceise  is  the  best  for  most  purposes,  because,  although 
the  results  are  about  3%  too  low,  the  error  is  constant,  and  it  is  only 
necessary  to  add  to  the  weight  of  the  morphine  found  30  mg.  for  every 
50  c.c.  of  mother  liquor. 

The  author  has  devised  a  very  convenient  method.  The  alkaloids 
are  liberated  by  sodium  hydrogen  carbonate,  and  those  other  than 
morphine  are  extracted  by  chloroform  saturated  with  morphine ;  the 
morphine  itself  is  then  extracted  by  a  mixture  of  equal  volumes  of 
*«obutyl  alcohol  and  chloroform,  the  extract  is  shaken  with  a  known 
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amount  of  staudard  hydrochloric  acid,  the  excess  of  which  is  found  by 
titration.     The  results  are  about  1  '6%  too  high.  *  0.  S. 

Ohrysophanic  Acid  and  Chrysarobin.  EuoksE  L£oer  (J. 
Phann.  Chim.,  1912,  [vii],  5,  588—591.  Compare  Tutin  and 
Clewer,  this  Journ.,  1912,  101,  290). — A  suggestion  that  chrysarobin 
should  be  substituted  for  ohrysophanic  acid  for  medicinal  purposes, 
since  they  both  have  the  same  physiological  effect,  and  it  is  difficult  to 
obtain  the  latter  in  a  state  of  purity.  The  two  substances  can  be 
distinguished  (1)  by  their  behaviour  with  concentrated  sulphuric  acid, 
chrysarobin  giving  an  orange-yellow  colour  and  ohrysophanic 
acid,  a  red. 

(2)  Ohrysophanic  acid  when  triturated  with  alcohol  and  treated  with 
aqueous  sodium  hydroxide,  dissolves,  giving  a  red  solution.  Chrysa- 
robin when  similarly  treated  is  insoluble  (compare  Liebermann  and 
Seidler,  Abstr.,  1879,  326).  W.  G. 

Detection  of  Saponin.  J.  RChle  {Zeitsch.  Nahr.  Genussm.,  1912, 
23,  566 — 577). — Saponin  may  be  detected  by  means  of  its  haemolytic 
action,  the  test  being  applied  to  the  substance  after  the  latter  has  been 
extracted  from  the  article  under  examination  (compare  Abstr.,  1910, 
ii,  559).  As  the  haemolytic  action  of  the  saponin  varies  with  the 
cholesterol-content  of  the  blood  corpuscles,  its  presence  may  be  con- 
firmed by  making  a  second  test  after  the  addition  of  cholesterol  to  the 
blood  corpuscle  liquid  ;  should  the  haemolytic  action  fail  in  this  second 
test,  saponin  is  present,  as  the  haemolytic  action  of  other  substances  is 
not  inhibited  by  cholesterol.  The  test  is  not  influenced  by  the  presence 
of  glycyrrhizin,  but  this  substance  renders  Vamvakas'  test 
untrustworthy,  as  it  does  also  the  colour  reactions  with  a-naphthol, 
thymol,  etc.  W.  P.  S. 

Detection  of  Saponin  in  Beverages  and  Foods  by 
Heemolyeis.  Cesare  Sormani  {Zeitsch.  Nahr.  Genussm.,  1912,  23, 
561 — 566). — A  synopsis  of  papers  published  by  Rusconi  is  given,  and 
the  method  described  by  him  for  the  detection  of  saponin  (Abstr.,  1910, 
ii,  559)  is  recommended.  This  method  may  also  be  employed  for  the 
detection  of  the  seeds  of  Agroslemma  Githago,  Sorghum,  Atriplex,  and 
Delphinium  in  wheat  flour,  the  injurious  properties  of  these  seeds 
being  due  to  the  presence  of  saponin  as  a  constituent.  W.  P.  S. 

Refractivity  of  the  Products  of  the  Hydrolysis  of  Casein- 
ogen  and  a  Rapid  Method  of  Determining  the  Relative 
Activity  of  Trypsin  Solutions.  T.  Brailsford  Robertson  {J. 
Biol.  Chem.,  1912,  12,  23— 29).— The  complete  hydrolysis  of  sodium 
caseinogenate  in  trypsin  does  not  alter  the  refractivity  of  its  solution. 
This  enables  a  simple  and  rapid  method  to  be  employed  of  determining 
from  time  to  time  the  extent  of  digestion,  namely,  precipitating  the  un- 
digested caseinogenate  by  a  known  amount  of  acetic  acid,  filtering  off 
the  precipitate,  and  measuring  the  refractive  index  of  the  filtrate. 

W.  D.  H. 
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The  Gluten-content  and  the  Baking  Quality  of  Flour. 
Estimation  of  the  Q-luten-content.  0.  Rammstedt  {Fharm. 
Zentr.-h.,  1912,  63,  673 — 680).  —  Although  the  results  of  an  investiga- 
tion carried  out  by  the  author  show  that  there  is  no  strict  relation 
between  the  quantity  of  gluten  yielded  by  a  flour  and  its  quality  from 
a  baking  point  of  view,  the  estimation  should  not  be  discarded,  as  it 
may  yield  useful  information  regarding  the  qualities  of  different  flours 
when  the  methods  employed  for  the  estimation  have  been  improved. 
The  weight  of  the  gluten  should  be  determined  both  in  the  moist  and 
dry  state,  and  the  gluten  should  be  dried  under  reduced  pressure  in 
order  to  prevent  changes  in  its  composition.  W.  P.  S. 

Estimation  of  Humus,  Especially  in  Heavy  Clay  Soils. 
William  Beam  {Cairo  Sci.  J.,  1912,  6,  93 — 103). — In  extracting  soils,  a 
Buchner  funnel,  with  a  layer  of  asbestos  underneath  the  filter  paper,  was 
employed.  The  soil  is  mixed  with  sand,  and  covered  with  a  layer  of 
sand,  over  which  a  filter  paper  is  placed.  It  was  found  that  washing 
with  water  cannot  be  depended  on  for  removing  the  excess  of  hydro- 
chloric acid  used  for  liberating  the  humic  acids.  The  difiiculty  is 
overcome  by  washing  with  a  solution  of  carbon  dioxide. 

For  complete  extraction  of  humus  it  is  necessary  to  renew  the 
ammonia  repeatedly.  Suspended  clay  is  readily  removed  by  ammonium 
carbonate ;  a  part  of  the  humus  may,  however,  be  precipitated  with 
the  clay,  which  should  be  separated  by  filtration  and  re-extracted. 

Prolonged  heating  of  the  dried  humus  must  be  avoided,  otherwise  a 
portion  may  be  rendered  insoluble  in  ammonia. 

The  following  colorimetric  method  was  found  to  give  accurate 
results.  The  soil  (5  grams)  is  extracted  with  hydrochloric  acid,  and 
then  (without  working  out  the  acid)  boiled  for  ten  minutes  with  5% 
sodium  carbonate.  When  cold,  the  liquid  is  diluted  to  250  c.c,  and  left 
overnight,  or  centrifuged.  The  clear  liquid  is  decanted  through  an 
a.sbestos  filter,  and  the  colour  compared  with  that  obtained  with  a  soil 
in  which  the  amount  of  humus  has  been  estimated.  N.  H.  J.  M. 

Photometry  of  Blood-Pigment.  E.  E.  Butterfield  {Zeitsch. 
physiol.  Chem.,  1912,  79,  439 — 445). — The  experiments  recorded  with 
the  spectrophotometer  show  that  the  estimation  of  haemoglobin  by  this 
instrument  is  possible.  Various  photometric  constants  with  different 
kinds  of  blood  are  given.  W.  D.  H. 

Quantitative  Spectroscopy  and  Spectrophotography  as 
Methods  for  Determining  the  Presence  of  Oxyhsemoglobin 
and  its  Derivatives.  Otto  Schumm  {Biochem.  Zeitsch.,  1912,  42, 
304 — 315). — The  author  gives  a  general  account  of  the  methods 
already  published,  indicating  in  the  case  of  spectroscopy  the  method 
of  measuring  various  absorption  bands  and  of  determining  the 
position  of  maximum  absorption,  and  gives  examples  to  illustrate 
the  accuracy  of  the  method.  He  calls  attention  to  the  various 
advantages  and  disadvantages  in  photographing  the  spectrum  and 
using  the  photographs  for  measurements.  S.  B.  S.   ** 
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The  Ultimate  Lines,  and  the  Quantities  of  the  Elements 
Producing  these  Lines,  in  Spectra  of  the  Oxyhydrogen  Flame 
and  Spark.  Sir  Walter  N.  Hartley  and  Henky  VV.  Moss  {Proc. 
Roy.  Soc,  1912,  A,  87,  38 — 48). — Wave-length  measurements  have 
been  made  of  the  ultimate  lines  in  the  oxyhydrogen  flame  and  spark 
spectra  of  a  number  uf  metals,  and  the  quantities  of  the  various 
elements  which  are  required  for  the  appearance  of  the  ultimate  lines 
have  alt>o  been  determined. 

In  the  case  of  the  spark  spectra,  an  arrangement  has  been  devised  by 
means  of  which  the  spectra  produced  by  any  desired  number  of 
discharges  can  be  recorded  on  photographic  plates.  In  utilising  this 
arrangement,  the  usuiil  procedure  was  to  expose  a  seriis  of  plates  to  a 
gradually  decreasing  number  of  discharges,  and  thus  to  eliminate  all 
but  the  most  persistent  lines.  The  smallest  quantity  of  material 
necessary  for  the  production  of  the  ultimate  lines  was  estimated  from 
the  loss  of  weight  of  the  electrodes  during  a  measured  interval  of 
discharge  and  tbe  number  of  discharges  per  second. 

A  comparison  of  the  ultimate  lines  in  the  two  types  of  spectra 
shows  that  these  are  usually  quite  different.  The  ultimate  line 
spectrum  varies  also  according  to  whether  the  observations  are  made 
with  the  eye  only,  or  by  photography,  and  in  the  latter  case  it  depends 
also  on  the  sensitiveness  of  the  photographic  plate.  H.  M.  D. 

Relationship  between  the  Atomic  Weights  and  Sjjectra  of 
tbe  Alkali  Metals.  Otto  BUry  {Zeitsch.  physikal.  Chem.,  1912,  80, 
381 — 384). — The  rule  of  Kayser  and  Runge,  that  the  square  root  of 
the  differences  in  the  vibration  velocity  of  certain  pairs  of  lines  of  the 
third  order  in  the  spectra  of  the  alkali  metals  are  proportional  to  the 
atomic  weights  of  the  metals  is  only  approximate,  the  deviations  being 
the  greater  the  higher  the  atomic  weight.  The  author  suggests  that 
the  law  might  be  more  nearly  fulfilled  if  the  sum  of  the  vibration 
differences  of  all  the  pitirs  of  lines  of  the  principal  series  is  taken  into 
coubideration,  and  finds  an  excellent  agreement  in  the  case  of  rubidium 
and  a  modeiate  agreement  in  the  case  of  potassium.  The  data  for 
(.  cesium  are  not  sufficient  to  permit  of  calculation.  G.  S. 

The  Absorption  of  Ultra  violet  Radiation  by  Ozone  and 
its  Application  to  the  Estimation  of  Small  Quantities  of 
Ozone.  Frieuricii  KuCgbr  and  M.  Moelleb  {Physihd.  Zeitsch., 
1912,  13,  729—732.  Compare  Hallwachs,  Abstr.,  1909,  ii,  1050).— 
On  the  assumption  that  the  photo-electric  effect  is  proportional  to  the 
intensity  of  the  incident  light,  the  author  has  measured  the  absorption 
of  ultra-violet  light  of  wave-length  X  =*  254  in  ozonised  oxygen  with 
the  aid  of  a  photo-electric  cell  containing  a  potassium  electrode  in 
contact  with  hydrogen  at  a  pi-essure  of  0*3  mm.      The  results  obtained 
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with  different  samples  are  in  good  agreement  with  those  found  by  the 
iodine  method,  and  it  is  shown  that  the  optical  method  can  be 
employed  for  smaller  concentrations  than  the  chemical  method,  the 
lower  limit  being  about  0"001%. 

The  exticction-coefficient  has  also  been  determined  for  other  lines  in 
the  region  \  =  200  to  X  =  300,  the  values  obtained  differing  very  con- 
siderably from  those  given  by  Meyer  (Abstr.,  1904,  ii,  2),  which  have 
been  made  the  basis  of  previous  attempts  to  estimate  small  quantities 
of  ozone  by  the  absorption  of  ultra-violet  light.  The  curve  showing 
the  connexion  between  the  extinction-coefficient  and  the  wave-length 
is  much  more  convex  to  the  wave-length  axis  than  the  curve  plotted 
from  Meyer's  data,  and  the  magcitude  of  the  extinction-coefficient  at 
its  maximum  (X  =  254)  is  much  greater  than  the  previously  recorded 
value.  H.  M.  D. 

Metallic  Compounds  with  Molecular  Asymmetry.  Alfred 
Wernek  {Bull.  b'oc.  chim.,  1912,  [iv],  11,  i — xxiv) — A  lecture 
summarising  the  author's  work  on  the  optical  isomerism  of  compounds 
in  which  the  asymmetry  is  due  to  a  cobalt,  chromium,  iron,  or  rhodium 
atom.  D.  F.  T. 

The  Rotatory  Dispersion  of  Some  Camphor  Derivatives.  Leo 
A.  TscHUGAEFF  {BulL  Soc.  chim.,  1912,  [iv],  11,  718— 722).— The 
author  has  observed  (Abstr.,  1911,  ii,  450)  that  the  ketonic  derivatives 
of  the  terpenes  are  distinguished  by  an  unusual  elevation  of  the 
rotatory  dispersion,  [«]/■/[«]  c-  The  investigation  is  now  extended  to 
o-chloro-,  a-iodo-,  aa'-dibromo-,  aa'-di-iodo-,  aj8-dibromo-camphor,  the 
ammonium  salt  of  a-bromocamphor-7r-sulphonic 
P               ^  acid   (see    annexed    formula),    and    also  to    the 

Y*l2  ^M.e  uO  isomeric  /8-(epi-)camphor ;  these  (in  benzene, 
CMog"^  carbon disulphide,  and  methyl  alcohol  solutions  at 

(jjj Qjj Qjj  a  20")  show  exalted  values  for  the  rotatory  disper- 
sions [a]^/[a](;  and  [a]£/[a]c,  the  values  being 
highest  for  the  aa'-di-substituted  derivatives  and  lowest  for  the 
a-mono-substituted.  For  the  a-halogen  derivatives  the  value  is 
independent  of  the  nature  of  the  halogen. 

The  conclusion  is  drawn  that  the  exaltation  is  probably  general  to  all 
camphor  derivatives  containing  the  grouping  C-CO-C,  and  is  con- 
nected with  the  selective  absorption  in  the  ultra-violet  portion  of  their 
spectra.  D.  F.  T. 

The  Radiations  Effective  in  the  Photochemical  Synthesis 
of  Quaternary  Compounds,  in  the  Polymerisation  of  Different 
Gases,  and  in  the  Photolysis  of  Acetone.  Daniel  Berthelot 
and  Henri  Gaudechon  {Compt.  rend.,  1912,  155,  207 — 210). — Equal 
volumes  of  carbon  monoxide  and  ammonia  combine  in  a  few  hours  to 
give  formamide  under  the  influence  of  the  ultra-violet  rays  (X<0'2^) 
from  a  mercury-quartz  lamp.  Combination  also  takes  place  slowly 
with  medium  ultra-violet  rays  (X  =  0*2  to  03/x),  but  there  is  no  combina- 
tion under  the  influence  of  initial  ultra-violet  or  solar  rays  (A.>0"3/x,). 
On  the  other  hand,  formamide  slowly  decomposes  when  submitted  to 
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ultra-violet  rays,  the  reaction  being  complicated  by  dehydration  and 
formation  of  hydrogen  cyanide. 

jjight,  less  markedly  than  heat,  produces  polymerisation  (compare 
Compt.  rend.,  1910,  150,  1164).  Cyanogen  exposed  to  sunlight  slowly 
polymerises.  Acetylene,  under  the  same  conditions,  is  not  changed, 
but  it  too  polymerizes  under  the  influence  of  the  ultra-violet  rays  from 
a  mercury-quartz  lamp. 

Acetone  is  rapidly  decomposed  into  carbon  monoxide  and  othane  by 
the  rays  from  the  lamp,  but  is  not  acted  on  by  sunlight.  A  10% 
aqueous  solution  of  acetone  behaves  similarly,  except  that  with  sunlight 
the  acetone  is  hydrated  and  decomposed,  giving  methane  and  acetic 
acid.  W.  G. 

The  International  Radium  Standard.  Willy  Marckwald 
{Physikal.  Zeitach.,  1912,  13,  732— 734).— The  purity  of  the  radium 
chloride,  prepared  by  Mme.  Curie  for  the  International  Radium 
Standard,  and  by  Hbnigschmid  for  the  Austrian  Standard,  is  called 
into  question  on  the  ground  that  (as  is  the  case  for  mixed  liquids  with 
the  vapour  pressure),  in  the  fractional  crystallisation  of  isomorphous 
salt-mixtures  the  solubility  of  the  mixed  crystals  may  attain  a 
maximum  or  minimum  at  a  certain  composition.  Reasons  are  advanced 
for  considering  that  the  purest  radium  chloride  capable  of  being 
prepared  by  fractional  crystallisation  of  the  mixed  radium  and  barium 
chlorides  still  contains  1%  of  barium  chloride,  the  spectroscopic 
evidence  of  Mme.  Curie,  that  the  addition  of  0-6%  of  barium  chloride 
to  the  final  product  considerably  strengthened  the  barium  lines,  being 
considered  inconclusive.  The  addition  of  five  times  the  atomic  weight 
of  helium  (3*99)  to  that  of  lead  (207" I)  gives  for  the  atomic  weight  of 
radium  227*0,  whereas  Honigschmid's  value,  225*95,  referred  to  that 
of  lead  and  referred  to  that  of  uranium,  makes  the  atomic  weight 
of  helium  3*77  and  4*14  respectively,  on  the  usual  view  that  three 
atoms  of  helium  are  expelled  in  the  change  of  uranium  into  radium,  and 
five  atoms  in  the  change  of  radium  into  lead.  It  is  suggested  that 
analogous  fractionations  should  be  carried  out  on  the  pure  material, 
converted  into  a  salt  with  another  anion,  such  as  the  bromide,  for  it  is 
improbable  that  the  solubility  relations  of  the  new  mixed  crystals  will 
be  the  same  as  for  the  chlorides.  F.  S. 

The  Transformations  of  the  Active  Deposit  of  Thorium. 
E.  Marsden  and  C.  G.  Darwin  {Proc.  Roy.  Soc.,  1912,  J,  87,  17—29). 
— The  product  or  products '*  thorium-(7  "  give  two  types  of  a-rays  of 
ranges  4*8  and  8  6  cms.  respectively,  and  produce  thorium-Z),  which  gives 
P-  and  y-rays,  and  from  Geiger  and  Nuttall's  empirical  relation 
between  range  and  period,  it  is  to  be  expected  that  the  period  (one 
hour)  of  thorium-C  corresponds  with  the  rays  of  range  48  cm.,  whilst 
the  rays  of  range  8*6  cm.  correspond  with  a  period  of  10"^*  second. 
The  conclusions  advanced  are  that  thorium-(7,  a  homogeneous  substance 
of  period  of  about  one  hour,  undergoes  two  modes  of  disintegration : 
(1)  35%  of  the  atoms  expel  an  a-ray  of  range  4*8  cms.,  and  are  trans- 
formed into  thorium-Z> ;  (2)  65%  of  the  atoms  expel  a  /8-ray  of  high 
velocity  and  penetrating  power,  but  no  y-ray,  and  are  transformed 
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into  the  product  (called  thorium-Cg),  which  expels  the  a-rays  of  range 
8 "6  cms.,  and  probably  has  a  period  of  the  order  of  10~^'-  second. 
Thorium-Z>,  on  the  other  hand,  gives  relatively  soft  /3-rays,  and  a  very 
intense  y-radiation,  which  is  the  most  penetratiog  known,  and  has 
probably  six  times  as  much  energy  as  the  )8-rays.  The  products  both 
of  the  Cg-  and  Z>-members  are  unknown,  and  are  probably  inactive, 
but  subtracting  six  times  the  atomic  weight  of  helium  from  that  of 
thorium  (six  a-particles  being  expelled  in  the  series),  the  result  is  very 
nearly  the  atomic  weight  of  bismuth,  of  which,  however,  there  is  very 
little  confirmatory  evidence.  These  conclusions,  which  are  in  agree- 
ment with  all  the  known  facts  relating  to  the  active  deposit  of  thorium, 
have  been  drawn  from  the  following  lines  of  evidence. 

(1)  By  counting  the  number  of  scintillations  on  a  zinc  sulphide 
screen  receiving  a-particles,  from  a  wire  made  active  with  thorium-C 
after  passage  through  a  slit  and  strong  magnetic  field,  the  relative 
numbers  of  the  more  readily  and  less  readily  deviated  rays  were  found 
to  confirm  the  ratio  (0-35  +  065)  previously  deduced  in  other  ways. 
(2)  No  alteration  of  this  ratio  was  observed  when  very  short  ex- 
posures to  the  thoiium  emanation  of  the  wire  being  made  active  were 
employed.  The  a-activity  always  rose  to  a  maximum  in  225 
minutes,  corresponding  with  a  period  of  about  an  hour  for  the  a-ray- 
giving  product.  By  dipping  plates  of  various  electrochemical 
potentials  into  the  solution  of  the  active  deposit,  the  ratio  of  the  two 
types  of  a-pai tides  was  always  the  same.  Thorium-C  separated  by 
recoil  from  ihorium-i?  gave  the  ordinary  ratio,  and  this  was  not 
affected  by  volatilising  the  product  at  various  temperatures.  (3)  The 
^-ray  absorption  curve  of  thorium-C  and  -D  was  compared  with  that 
of  pure  thorium-/^,  and  it  was  found  that  the  former  rays  were  the 
more  penetrating.  Tiie  rise  of  ;8-activity  of  thorium-C,  due  to  the 
production  of  thorium-/),  is  rendered  less  marked  when  a  screen  cuts 
off  the  less  penetrating  ^-rays,  showing  that  thorium-C  gives  a  more 
penetrating  /3-radiation  than  thorium-Z>.  The  effect  of  the  y-rays  of 
thorium-C  and  -D  was  only  1"15%,  whilst  that  of  thorium-Z)  was 
2*5%  of  the  ^-radiation.  In  the  recoil  separation  of  thoriura-i>  from 
the  active  deposit,  31%  of  the  activity  as  measured  by  y-rays  and 
only  8 "8%  of  the  ;S-activity  result  in  the  recoil  product.  A  mathe- 
matical examination  of  the  results  favours  the  conclusions  stated. 
According  as  to  whether  the  breaking  up  of  the  atom  or  the  expulsion 
of  a  radiant  particle  is  considered  the  primary  or  fundamental  event, 
the  transformation  constant  of  those  atoms  of  thorium-C  giving  a-rays 
of  range  4*8  cm.  must  be  either  that  usually  ascribed  to  thorium-C 
(0*115  min.~^)  or  035  times  this.  This  cannot  bedetermined  directly, 
but  if  Geiger  and  Nuttall's  rule  applies  to  the  thorium  series,  and  the 
ranges  of  the  a-rays  could  be  determined  to  0'33  mm.,  it  may  be 
possible  to  deduce  it  from  the  exact  range  of  the  a-particles.       F.  S. 

The  Branching  of  the  Radium  Disintegration  Series. 
Kasimir  Fajans  {Physikal  Zeitsch.,  1912,  13,  699— 705).— The 
evidence  that  radium-i>  results  directly  from  the  a-ray  change  of 
radium-Cj,  and  that  radium-Cg,  a  product  of  half -period  1'4  minutes 
giving  )3-rays,  is  a  branch  product  of  radium-Cj,  is  considered  in  detail. 
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The  proportion  of  the  number  of  atoms  of  i-adium-Z>  which  recoil  was 
found  in  three  experiments  to  be  35%,  32%,  and  30%  of  the  total 
possible.  This  was  deduced  from  the  a-radiation  of  the  recoil  product, 
due  to  radium-/',  after  the  lapse  of  a  known  time.  An  upper  limit  to 
the  ratio  of  the  numbers  of  atoms  of  radiura-Cg  a-nd  radium-Z)  respect- 
ively produced  is  a  few  per  cent.,  for  the  intensity  of  the  /^-radiation 
due  to  radium-C,  in  comparison  with  that  of  radium-Cj  is  so  small 
that  the  existence  of  the  Cg  member  cannot  be  delected  in  the  ^-ray 
growth  curve  from  pure  radium-/i.  A  lower  limit,  which  is  perhaps 
nearer  the  true  value,  is  3/10,000th.  Radium-Cj  is  obtained  by  recoil 
from  radium-6\  but  its  /3-activity  is  only  of  the  order  of  1 /20,000th  of 
that  of  the  source.  This  small  proportion  was  originally  explained  on 
the  view  that  the  change  in  which  radium-Cj  results  is  a  /8-ray  change, 
and  only  a  small  proportion  of  that  formed  is  recoiled. 

No  other  case  of  /3-ray  recoil  is  known — an  experiment  with  a  very 
powerful  radium-^  preparation  giving  no  trace  of  radium-^ — and  it 
is  considered  probable  that  radium-Cg  is  produced  in  an  a-ray  change 
in  very  small  relative  proportion.  Taking  into  consideration  that, 
from  the  range  of  the  a-rays  of  radium-C,  the  change  in  which  they 
result  must  be  of  the  order  of  10"^  second,  it  is  probable  that  the 
change  of  radium-C^  into  radium-Z)  occurs  through  an  intermediate 
product  (called  radium-C")  of  this  short  period.  From  analogy  to  the 
thorium  disintegration  scheme  of  Marsden  and  Darwin  (preceding 
abstract)  it  is  considered  likely  that  all  but  some  ten-thousandths  of 
the  radium-Cj  atoms  change  with  emission  of  /3-rays  into  radium-Z) 
through  the  short- lived  a-ray  product  radium-C,  whilst  the  remainder 
change,  with  the  emission  of  an  hitherto  undetected  a-radiation  of  low 
range,  into  radiura-Cg.  The  question  whether  the  actinium  series  is 
also  analogous  is  discusf?ed.  F.  S. 

[The  lonisation  of  Liquid  Hydrocarbons.]  TchkslasBialobjrski 
(La  Hadium,  1912,  9,  227—230.  Compare  Abstr.,  1911,  ii.  837).— A 
reply  to  the  criticisms  of  Goldmann  (this  vol.,  ii,  515).        H.  M.  D. 

Mercury  Lamps  for  Use  in  Spectroscopy,  Polarimetry,  and 
Saccharimetry.  T.  Martin  IjOWry  {Traiia.  Faraday  Soc,  1912,  7, 
267 — 270). — A  silica  mercury  lamp,  consistiug  of  a  horizontal  tube 
with  a  bulb  at  one  end,  is  used  in  an  end-on  position.  In  order  to 
avoid  condensation  of  mercury  globules  on  the  surface,  a  silica  window 
is  mounted  on  a  re-entrant  tube  in  the  bulb,  so  that  it  is  kept  hot  by 
the  mercury  vapour.  Another  form  having  a  straight  tube,  is  used 
vertically,  and  gives  a  very  intense  line  of  light.  C.  H.  D. 

Electrolytic  Dissociation  of  Sulphurous  Acid.  Josbp 
Lindner  {^Monatsh.,  1912,  33,  613 — 672).— Sulphurous  acid  has  a 
maximum  conductivity  in  concentrated  solution  at  a  little  above  30°. 

The  conductivity  measurements  indicate  considerable  discrepancies 
when  calculated  according  to  the  laws  of  dilution.  The  expre.ssion 
(fi//^ao  )7(1 -/i/fiao  )t?  could  not  be  made  constant  by  lowering  or 
increasing  the  value  of  /u-qo  .  The  observed  increa.se  in  the  conductivity 
during  the  estimation  is  due  not  to  any  oxidation,  but  to  internal 
changes  in  the  acid. 
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Sulphur  dioxide  departs  from  Henry's  law  in  its  behaviour  towards 
water  even  at  50°.  The  differences  observed  at  this  temperature 
correspond  with  the  dissociation  of  the  acid  as  determined  by  the 
conductivity  measurements  ;  at  lower  temperatures  other  disturbing 
factors  come  into  play.  Accordingly,  the  solubility  does  not  follow  the 
usual  laws  of  dilution. 

The  partition  of  sulphur  dioxide  between  water  and  chloroform  is 
not  in  agreement  with  the  law  of  Berthelot  and  Jungfleisch.  Sulphur 
dioxide  further  has  not  the  normal  molecular  weight  in  chloroform. 

Lower  values  for  the  dissociation  of  sulphurous  acid  in  water  are 
obtained  by  the  cryoscopic  method  than  by  the  other  methods  : 
here  also  the  dilution  laws  are  not  obeyed.  Phosphoric  acid  behaves 
similarly. 

The  magnitude  of  the  heat  of  dissociation  and  the  dependence  of  the 
dissociation  constant  on  the  temperature  are  as  postulated  by  van't 
Hoff's  laws.  E.  F.  A. 

Application  of  the  "  Scale  of  Combined  Influence "  to 
Explain  the  lonieation  Constants  of  Organic  Acids,  and 
a  Reply  to  the  Criticism  of  C.   G.  Derick.     Ahthue  Michael 

(/.  Amer.   Chem.    Soc,    1912,   34,    849 — 855) In    an   earlier   paper 

(Abstr.,  1900,  i,  321)  it  was  pointed  out  that  the  chemical  properties 
and  reactions  of  organic  compounds  can  be  best  elucidated  by 
considering  the  sum  of  the  influence  of  the  constituent  atoms  of  the 
molecule,  and  a  "  scale  of  combined  influence "  was  employed  to 
explain  the  ionisation  constants  of  organic  acids.  The  objections 
raised  by  Derick  (Abstr.,  1911,  ii,  713)  to  these  views  are  discussed, 
and  it  is  stated  that  they  are  based  on  misunderstandings  and  that  his 
new  scale  of  combined  influence  is  fundamentally  wrong.  E.  G. 

Salt  Solutions  and  the  LaTV  of  Mass  Action.  F.  H. 
MacDougall  {J.  Amer.  Chem.  Soc,  1912,  34,  855— 860).— It  is 
suggested  that  the  abnormal  behaviour  of  .strong  electrolytes  may  be 
due  to  the  influence  of  the  electric  charges  of  the  ions  in  increasing 
the  speed  at  which  the  molecules  dissociate,  and  that  the  effect  is 
proportional  to  some  power  of  the  total  ion  concentration.  From 
these  considerations,  the  following  expression  has  been  deduced : 
X—cy^i'(l  -y)[l  +m(cy)"],  where  X  is  the  dissociation  constant,  c  the 
concentration  (in  gram-mols.)  of  the  solution,  y  the  fraction  ionised, 
and  m  and  n  constants  This  has  been  applied  to  aqueous  solutions  of 
potassium  chloride,  potassium  nitrate,  and  copper  sulphate,  and  the 
value  of  n  has  been  found  to  be  approximately  0"66,  The  same 
formula  has  been  obtained  independently  by  Bray  and  Kraus  (Science, 
1912,  36,  433).  E.  G. 

Dissociation  of  Hydrogen  into  Atoms.  Irving  Langmuie 
{J.  Amer.  Chem.  Soc,  1912,  34,  860— 877).— In  an  earlier  paper 
(this  vol.,  ii,  231)  it  was  shown  that  the  energy  required  to  maintain 
a  tungsten  wire  at  a  given  temperature  in  hydrogen  increases  at 
an  abnormal  rate  with  the  temperature,  and  it  was  suggested  that 
this  was  due  to  the  dissociation  of  the  hydrogen  molecules  into 
atoms. 
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A  theory  of  the  convection  of  heat  from  hot  wires  has  now  been 
developed,  by  means  of  which  the  loss  of  energy  from  heated  wires  in 
various  {»asea  can  be  readily  calculated  by  simple  equations.  The 
rasulfca  thus  calculated  for  nitrogen  and  for  mercury  vapour  agree  well 
with  the  experimental  results  up  to  3500°  {abs.  temp.),  whilst  those 
obtained  with  air  and  carbon  dioxide  show  similar  agreement  up  to 
the  m.  p.  of  platinum.  In  the  case  of  hydrogen,  the  results  do  not 
agree  above  2100°,  but  the  energy  loss  increases  very  rapidly,  and  at 
3300°  is  four  or  five  times  the  calculated  value.  A  theory  of  the 
conductivity  of  heat  in  a  dissociating  gas  is  presented,  and  the  heat 
of  the  reaction  and  the  degree  of  dissociation  at  various  temperatures 
have  been  calculated  and  found  to  agree  well  with  the  results  obtained 
from  van't  Hoff's  equation.  Experiments  have  been  carried  out  at 
low  pressures  which  show  that  the  phenomenon  is  a  true  dissociation, 
H2  =  2H,  and  evidence  is  adduced  to  show  that  it  is  not  electrolytic. 
Nitrogen  is  not  dissociated  to  an  extant  of  more  than  5%  at  a  pressure 
of  1  atmosphere  even  at  a  temperature  of  3500°. 

The  heat  of  reaction  at  constant  volume  for  2H  =  H2  is  550,000 
joules  or  130,000  cal.,  whilst  at  constant  pressure  it  would  be  about 
575,000  joules  or  136,000  cal.  at  3000°.  The  degree  of  dissociation 
at  any  temperature  T  is  given  by  the  equation:  ^ogpj  ^P -pi  = 
2  665  -  14400/2'+ |log 7*,  where  p^  is  the  partial  pressure  (in  atmos- 
pheres) of  the  hydrogen  atoms  and  P  the  total  pressure.  This  also 
permits  of  the  calculation  of  the  free  energy  of  formation  of  hydrogen 
molecules.  The  degree  of  dissociation  (p,)  of  hydrogen  at  a  pressure 
of  1  atmosphere  has  been  calculated  at  various  absolute  temperatures 
from  293°  to  5000°.  E.  G. 

An  Amalgam  Thermometer.  Douglas  MclNTOsn  and  Frederick 
M.G.Johnson  {J.  Armr.  Cham.  Soc,  1912,  34,  910— 911).— During 
the  investigation  of  the  properties  of  certain  substances  between 
-  20°  and  —  80°  attempts  were  made  to  prepare  thermometers  from 
various  amalgams.  The  only  satisfactory  result  was  obtained  with  an 
8"5%  solution  of  thallium.  Thermometers  made  with  this  amalgam 
have  proved  very  useful  down  to  -  60°.  The  amalgam  expands  with 
such  regularity  that  the  temperatures  plotted  against  those  given  by  a 
platinum  thermometer  are  in  a  straight  line.  E.  G. 

Thermostats.  Huoii  Marshall  (Trans.  Faraday  Soc.,  1912,  7, 
249  —  252). — The  best  electric  lamps  for  heating  thermostats  are 
tubular,  30 — 40  cm.  long  with  a  terminal  bulb ;  they  are  placed 
vertically  in  the  thermostat,  and  run  at  a  low  voltage  in  order  to 
prolong  their  life.  A  toluene  regulator  with  platinum-mercury  contact 
is  used,  actuating  a  relay. 

A  constant  temperature  of  0°  is  conveniently  obtained  by  using  a 
cylindrical  vessel  with  non-conducting  walls,  with  a  false  bottom  of 
perforated  metal,  on  which  rests  a  rectangular  inner  vessel.  Crushed 
ice  is  placed  below  as  well  as  above  tlie  false  bottom,  and  the  vessel  is 
then  tilled  up  with  ice- water.  The  inner  vessel  is  filled  with  finely 
crushed  ice. 

A  temperature  of  12*5°,  or  other  temperature  intermediate  between 
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0°  and  20°,  is  obtained  by  using  an  internally-heated  glass  vessel 
immersed  in  a  larger  vessel  maintained  at  a  temperature  about  5° 
lower  by  the  introduction  of  ice.  C.  H.  D. 

Thermostats  and  Devices  used  in  Connexion  with  Thermo- 
stats. Alexander  C.  Gumming  {Trans.  Faraday  Soc,  1912,  7, 
253 — 259). — The  principal  types  of  regulators  are  described,  and  an 
account  is  given  of  two  new  forms.  In  the  first,  a  metal  plunger 
floats  on  the  mercury,  and  carries  a  re-curved  platinum  wire,  which 
comes  into  contact  with  a  platinum  plate  when  the  plunger  sinks. 
In  the  second,  current  does  not  pass  through  the  mercury,  the 
plunger  serving  to  raise  or  depress  a  platinum  contact  against  a 
spring. 

Good  stirring  is  obtained  by  using  a  tubular  stirrer  with  an  open 
side-tube  at  right  angles,  or  by  bubbling  air  through  a  wide  tube  open 
at  both  ends.  C.  H.  D. 

Two  Thermo-Regulators.  William  R.  Bousfield  {Trans. 
Faraday  Soc,  1912,7,  260 — 266). — The  current  supplying  an  electric 
regulator  passes  through  part  of  a  column  of  mercury  contained  in  a 
barometer  tube,  the  lower  end  of  which  communicates  with  a  bulb 
containing  hydrogen,  which  serves  as  expansion  vessel.  The  bulb  at 
the  top  of  the  barometer  tube  should  be  about  half  full  under  normal 
conditions.  The  regulation  is  independent  of  variations  of  atmospheric 
pressure. 

A  modified  form  of  Lowry  gas  regulator  is  designed  in  the  form  of 
a  grid,  to  lie  along  the  side  of  the  thermostat.  C.  H.  D. 

Physico-chemical  Determinations  at  High  Pressures  by 
Optical  Methods.  Walter  Wahl  {Phil.  Trans.,  1912,^,  212, 
117 — 148). — A  form  of  apparatus  is  described  with  the  aid  of  which 
transition  phenomena  have  been  investigated  at  high  pressures  by  an 
optical  method.  This  apparatus  consists  of  plant  for  the  production 
and  measurement  of  high  pressures,  the  pressure-bomb,  thermostat, 
and  the  optical  installation,  including  the  specially  constructed  windows 
of  the  pressure  bomb. 

With  this  apparatus  the  author  has  examined  the  influence  of 
pressure  on  the  melting  point  of  the  isotropic  form,  and  on  the 
transition  temperature  of  the  enantiotropic  forms  of  carbon  tetra- 
bromide,  and  also  on  the  melting  points  of  the  monotropic  forms 
of  a)8-dibromopropionic  acid.  Whereas  the  melting  point  of  the 
isotropic  form  of  carbon  tetrabromide  is  raised  1°  by  a  pressure  of 
16  kilograms  per  square  cm.,  the  corresponding  transition  temperature 
is  only  raised  half  as  much  by  the  same  pressure.  The  melting-point 
and  transition-point  curves  do  not  therefore  intersect  at  high  pressure, 
and  it  follows  from  this  that  the  anisotropic  modification  of  carbon 
tetrabromide  cannot  be  melted  at  any  pressure.  The  theoretical  triple 
point  deduced  from  the  curves  would  lie  at  about  0°  and  a  negative 
pressure  of  about  1500  kilograms  per  square  cm.  In  the  case  of 
a)S-dibromopropionic  acid,  the  melting  point  of  the  stable  modification 
is  raised  1°  by  a  pressure  pf  51*28,  and  that  of  the  unstable  form  the 
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same  amount  by  a  pressure  of  53*48,  kilograms  per  cm.'.  It  thus 
appears  that  the  melting-point  curves  diverge  as  the  pressure  is 
increased,  and  the  unstable  form  will  therefore  melt  at  a  lower  tem- 
perature than  the  stable  form  at  all  pressures,  and  will  remain 
nnHtable.  H.  M.  D. 


Determination  of  Melting  Points  with  the  Aid  of  the 
Microscope.  Marshall  P.  Cham  (/,  Amer.  Cfiem.  Soc.,  1912,  34, 
954 — 956). — A  method  is  described  for  the  determination  of  the 
m.  p.  of  a  substance  with  the  aid  of  the  microscope,  and  is  recom- 
mended for  cases,  such  as  sometimes  occur  in  toxicological  work, 
in  which  the  quantity  of  material  available  is  not  sufficient  for  intro- 
duction into  a  capillary  tube.  The  substance  on  the  slide  is  heated  by 
means  of  a  coil  of  wire  placed  beneath  it,  and  through  which  an  electric 
current  is  passed.  The  coil  is  wound  in  a  brass  tube,  and  the  thermo- 
meter is  introduced  into  the  middle  of  the  coil  through  an  opening  in 
the  side  of  the  tube.  The  apparatus  does  not  permit  of  accurate 
results,  but  is  capable  of  yielding  approximations  within  a  few  degrees 
of  the  true  ni.  p.  The  highest  readings  obtainable  were  64°  with 
a  current  of  0*6  ampere,  and  153°  with  a  current  of  0"95  ampere, 
whilst  with  a  current  of  1*25  ampere  the  temperature  rose  above  200°. 

E,  G. 

\  Vaporisation.  VI.  Hans  von  JtypTNBR  {Zeitsch.  physikcd.  C/tem., 
912,  80,  299—318.  Compare  Abstr.,  1908,  ii,  66.3,"  810;  1909, 
ii,  21  ;  1910,  ii,  583,  G89). — A  theoretical  paper  in  which  the  author's 
theory  of  ideal  liquids  is  applied  to  certain  liquids  the  properties 
of  which  have  been  very  fully  investigated.  The  meaning  of  the 
symbols  is  the  same  as  in  previous  papers  of  the  series. 

The  density  of  the  ideal  liquid,  of  a  real  liquid,  and  of  its  saturated 
vapour  are  represented  diagramatically,  and  the  changes  observed  in 
cooling  a  vapour  of  high  tension  discussed.  In  a  previous  paper 
severil  formula}  have  been  given  for  the  calculation  of  the  density  of 
the  saturated  vapour  and  of  the  real  liquid  from  the  density  of  the 
ideal  liquid  in  terms  of  the  expression  y  =  {d  -  D)/2I)i:.  The  formula 
y  =  A  IJl  -  T/T/c,  where  il  is  a  constant  (2  or,  more  accurately,  19] ), 
is  shown  from  the  experimental  data  for  fluorobenzene  not  to  be  quite 
accurate,  and  better  results  are  obtained  when  A  is  not  taken  as 
constant,  but  is  represented  by  the  expression  il  =  r953 — 0291(1  -  T/Tt). 
The  same  formula,  with  slightly  different  values  of  the  constants,  is 
also  shown  to  hold  for  ammonia  and  for  carbon  dioxide.  The  full 
density-temperature  diagram  for  carbon  dioxide  is  given,  and  it  is 
shown  that  the  inner  latent  heat  of  evaporation  increases  at  first 
and  then  diminishes  as  the  temperature  rises,  whilst  the  internal 
pressure  of  the  saturated  vapour  shows  the  converse  behaviour. 

It  is  shown  that  the  relationships  between  a  solid  substance  and  its 
vapour  can  also  be  deduced  on  the  assumption  of  the  existence  of  an 
ideal  solid,  and  the  considerations  are  illustrated  by  means  of  the  data 
for  phosphorus  and  sulphur.  ti.  S. 
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A  Thermodynamic  Measure  of  the  Degree  of  Polymerisa- 
tion of  Liquid  Substances.  Madison  M.  Garver  (/.  Physical 
Chem.,  1912,  16,  454—470,  Compare  this  vol.,  ii,  536).— The 
opinion  recently  expre.esed  by  van  der  Waals  that  all  liquid 
substances  must  consist  more  or  less  of  polymerised  molecules  is 
incompatible  with  the  assumption  made  by  Ramsay  and  Shields  that 
substances  giving  a  normal  temperature-coefficient  of  surface  tension 
are  not  polymerised. 

According  to  the  relation  previously  established  by  the  author,  the 
molecular  attraction  in  the  surface  film  is  proportional  to  the  density 
instead  of  to  the  square  of  the  density  as  assumed  by  van  der  Waals. 
If  Maxwell's  law  of  distribution  of  molecular  energies  is  applicable 
to  both  liquids  and  gases,  any  polymerisation  in  passing  from  the 
gaseous  to  the  liquid  state  will  be  accompanied  by  a  liberation  of 
internal  molecular  energy.  Conversely,  if  it  be  found  that  the  heat 
liberated  during  the  isothermal  conversion  of  a  vapour  to  its  liquid  is 
in  excess  of  the  equivalent  of  the  work  done  by  all  the  forces 
concerned,  both  internal  and  external,  the  excess  must  be  attributed 
to  polymerisation  having  occurred. 

Thus  if  p  is  the  external  pressure  and  y  the  internal  pressure, 
L  the  latent  heat  of  vaporisation,  and  H  the  heat  liberated  by 
polymerisation  changes  on  passing  isothermally  from  vapour  to  liquid  : 

H=L-j\p  +  y)dv. 

If    no    polymerisation    occurs,    L—  I  {p  +  y).dv,     and     the     ratio 

rz 
r  =  Ljj  (p  +  y).dv  =  l.      The  value  of  the  ratio  r  has  been  calculated 

for  a  number  of  liquids.  Theoretically  r  is  closely  related  to  the  k  in 
Eotvos'  formula.  The  normal  value  of  k  indicating  that  no  association 
occurred  was  assumed  to  be  2*12  in  Ramsay  and  Shields'  work.  The 
value  of  r  for  the  same  liquids  is  now  found  to  be  about  0*2  less 
than  k,  and  as  it  is  considerably  more  than  unity  it  indicates 
considerable  polymerisation  in  Ramsay  and  Shields'  "  normal  "  liquids. 
The  one  liquid  which  gives  values  of  r  in  any  way  approximating  to 
unity  is  acetic  acid. 

When  two  molecules  unite  to  form  a  single  molecule  isothermally, 
one  half  of  the  total  energy  of  the  two  molecules  must  leave  the 
system  as  heat.  The  two  molecules  act  about  a  common  mass  centre, 
and  there  can  be  no  force  or  pressure  between  them.  The  function  pv, 
which  represents  energy,  may  yield  consistent  numerical  results  even 
when  the  symbols  p  and  v  separately  have  no  physical  meaning,  as  in 
the  osmotic  theory  of  electromotive  force.  Thus  the  supposed 
"  internal  pressures  "  of  liquids  (Tammann),  amounting  to  thousands 
of  atmospheres,  have  no  physical  existence  as  pressures  in  the  ordinary 
sense  of  the  word. 

The  author's  view  is  confirmed  by  the  fact  that  it  leads  to  a  theory 
of  osmotic  pressures  which  is  consistent  with  the  conclusion  drawn  by 
Morse  and  Fraser,  namely,  that  the  volume  of  the  solvent  must  be 
considered  instead  of  the  volume  of  the  solution.  R.  J.  C. 
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Molecular  Attraction  in  Liquids  and  in  Liquid  Films. 
Madison  M.  Garver  {J.  Physical  C/iem.,  1912,  16,  471—474. 
Compare  preceding  abstract). — The  author's  view  of  molecular  attrac- 
tion necessitates  the  conchision  that  surface  tension,  that  is,  the 
attraction  in  the  sruface  film,  depends  on  the  number  of  molecules 
present  irrespective  of  their  mass.  A  heavy,  polymerised  molecule 
exerts  no  more  attraction  in  the  film  than  a  lighter  and  less 
complex  one. 

To  account  for  this  apparent  departure  from  the  ordinary 
Newtonian  laws  of  mass  attraction,  the  assumption  must  be  made 
that  a  polymerised  molecule  occupies  the  same  volume  as  a  simple  one. 
This  is  admittedly  the  case  in  a  gaseous  system,  being  the  basis  of  the 
law  of  Avogadro,  and  the  existence  of  an  attractive  force  which  is  not 
a  function  of  the  mass  is  held  to  be  quite  reconcilable  with  molecular 
mechanics. 

The  author's  theory  lends  no  support  to  the  view  that  surface 
attraction  is  so  great  as  materially  to  increase  the  density  of  the 
surface  film.  R.  J.  C. 

Densities  of  Some  Gases  and  Vapours.  Anatole  Leduo 
{Compt.  rend.,  1912,  165,  206— 207).— The  author  has  calculated  the 
densities  of  a  large  number  of  gases  and  vapours,  and  in  some  cases 
also  determined  them  experimentally.  The  results  are  set  out  in 
a  table.  The  method  of  calculation  has  already  been  published 
(compare  Ann.  Chim.  Phijs.,  1910,  [viii],  19,  459).  W.  G. 

Relationship  between  the  Molecular  Volume  and  Structure 
of  Solid  Chemical  Compounds.  Friedrich  Teltscher  (Zeitsch. 
physikal  Chem.,  1912,  80,  319— 337).— The  suggestion  that  one 
element  in  a  compound  may  have  a  predominant  influence  in  deter- 
mining the  molecular  volume  of  a  compound  has  been  tested  by  means 
of  the  available  data  for  compounds  containing  chlorine.  There  is  no 
evidence  of  such  an  influence  in  the  case  of  binary  compounds,  since 
their  molecular  volumes  are  very  different,  and  although  the  molecular 
volumes  of  the  chlorides  of  bivalent  compounds  are  not  very  different, 
from  which  it  might  be  concluded  that  the  volume-determining 
property  of  chlorine  increases  with  the  number  of  atoms  of  this 
element  in  the  molecule  ;  this  conclusion  is  not  borne  out  by  the  data 
for  compounds  containing  three  chlorine  atoms,  since  the  molecular 
volumes  differ  considerably  among  themselves. 

The  attempt  is  made  to  account  for  this  apparent  want  of  con- 
formity with  the  theory  on  the  basis  of  speculations  regarding  the 
structure  of  the  molecules.  One  assumption  is  that  one  atom  can 
approach  another  only  up  to  a  certain  distance  depending  on  the 
nature  of  the  other  atom  ;  this  distance  is  known  as  the  chemical 
radius,  and  is  proportional  to  the  cube-root  of  the  atomic  weight. 
Evidence  is  given  that  when  the  molecular  volumes  of  two  elements  of 
given  structure  are  known,  the  molecular  volumes  of  all  other  stages 
of  valency  and  types  of  structure  can  be  calculated.  The  radii  and 
molecular  volumes  of  a  number  of  elements  found  in  this  way  are  in 


ii.   832  ABSTRACTS   OP   CHEMICAL   PAPERS. 

most  cases  only  in  moderate  agreement  with  the  experimental  values. 
The  structural  formulae  of  certain  oxides  and  oxy-salts  are  discussed. 

G.  S. 

Viscosity  of  Carbon  Dioxide.  P.  Phillips  {Proc.  Roy.  Soc, 
1912,  A,  87,  48 — 61)  — In  order  to  carry  out  measurements  of  viscosity 
at  high  pressures,  the  author  has  modified  the  simple  form  of  apparatus 
described  by  Kankine  (Abstr.,  1910,  ii,  188),  and  with  this,  measure- 
ments of  the  viscosity  have  been  made  at  pressures  ranging  from  1  to 
120  atmospheres.  The  data  obtained  at  20°,  30°,  32°,  35°,  and  40° 
are  plotted  in  the  form  of  curves  which  show  the  variation  of  the 
coefficient  of  viscosity  {rj)  and  also  of  the  kinematic  viscosity  (ry/p)  with 
the  pressure  at  each  temperature. 

The  viscosity -pressure  isothermals  are  very  similar  in  form  to  the 
density-pressure  isothermals,  the  only  difference  being  that  the  former 
cross  one  another,  whereas  the  latter  do  not.  The  crossirjg  of  the 
curves  occurs  before  the  gas  undergoes  liquefaction,  indicating  that  the 
gas  begins  to  behave  like  a  liquid,  as  regards  viscosity,  before 
condensation  takes  place. 

The  curves,  which  are  obtained  when  the  viscosity  is  plotted  against 
the  density  or  the  square  of  the  density,  seem  to  show  that  the 
viscosity  is  almost  entirely  dependent  on  the  density,  for  the  points 
corresponding  with  diilerent  temperatures  are  all  similarly  situated 
with  reference  to  the  curves.  Between  densities  of  0*2  and  0'7,  the 
viscosity  is  approximately  a  linear  function  of  the  square  of  the  density, 
which  means  that  the  change  in  viscosity  is  due  almost  entirely  to  the 
change  in  attraction  between  two  adjacent  layers  of  the  fluid. 

H.  M.  D. 

The  Viscosity  of  Solutions.  C.  Cheneveau  {Compt.  rend.,  1912, 
155,  154 — 155). — The  author  has  determined  the  viscosity  of  aqueous 
solutions  of  ethyl  alcohol  sulphuric  acid,  and  nitric  acid  by  means  of 
a  viscometer  based  on  Poiseuille's  law.  Comparing  his  results  with 
those  obtained  by  a  study  of  the  refractive  indices  of  the  same 
substances,  the  hydrates  indicated  by  the  two  methods  are,  in  general, 
different.  The  viscosity,  however,  does  not  appear  to  indicate  the 
possibility  of  a  large  number  of  hydrates.  W.  G. 

The  Viscostagmometer.  Method  for  Estimation  of  Surface 
Tension,  Viscosity,  and  Adsorption.  Jsidor  Traube  {Biochem. 
Zeitsch.,  1912,  42,  500 — 503). — The  principle  of  the  apparatus 
described  (which  is  figured  in  the  text)  is  the  measurement  of  the 
relative  volumes  of  a  drop  falling  from  a  given  capillary  tube,  and  com- 
parison of  this  with  the  volume  of  a  drop  of  water  falling  from  the 
same  apparatus.  The  volumes  are  proportional  to  the  surface  tension. 
The  liquid  is  contained  in  a  tube  with  scale  divisions  which  ends  in  a 
fine  capillary.  The  size  of  the  drop  is  indicated  by  the  number  of 
scale  divisions.  The  same  apparatus  can  be  employed  for  measurement 
of  viscosity.  A  method  is  also  indicated  by  means  ot  which  the 
apparatus  can  be  employed  for  the  measurement  of  adsorption. 

S.  B.  S. 
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Adsorption  Phenomena.  L.  Gurwitsoh  {Zeitach.  Cfiem.  Ind. 
KolLoide,  1912,  11,  17 — 19) — In  connexion  with  the  docolorisation  of 
ntiuenil  oil  residues,  the  author  has  examined  the  influence  of  the 
size  ot"  the  particles  of  tioridin  on  the  extent  to  which  the  colouring 
matters  are  removed  and  on  the  velocity  with  which  thin  removal  is 
effected.  Although  with  increa.se  in  the  fineness  of  subdivision  of  the 
granules,  the  speed  of  decolorisation  increases,  the  final  result  is 
independent  of  the  size  of  the  particles.  This  is  also  true  for  the  sum 
total  of  the  substances  which  are  adsorbed  by  the  floridin,  although 
the  courses  of  the  two  pbenomnua  are  not  quite  parallel. 

When  the  porous  hydrosilicute  is  bx'ought  into  contact  with  amylene, 
a  considerable  amount  of  heat  is  evolved,  and  experiments  are  described 
which  indicate  that  this  is  due  to  polymerisation  of  the  hydrocarbon. 

Similar  results  are  obtained  with  hexylene.  H.  M.  D. 

Traube's  Theory  of  Cohesion  Pressure.  Fkanz  Bubanovic 
{I'/iiii/nr's  Arc/nv,  1012,  146,  484—498.  Compare  Abstr.,  1911,  ii, 
469). — In  recent  papers  (summarised  loc.  cit.)  Traube  has  developed 
the  theory  that  the  so-called  "cohesion  pressure,"  which  may  be 
defined  as  the  difference  between  the  surface  tension  of  the  solution 
and  that  of  the  solvent,  is  the  principal  factor,  not  only  in  osmosis,  but 
in  other  properties  of  solutions.  The  author  points  out,  more 
particularly  on  the  basis  of  the  experiments  of  Forch  (Abstr.,  1899, 
ii,  640),  that  the  agreemeiit  between  the  results  of  surface  tension 
measurements  by  different  observers  is  not  sufficiently  good  to  enable 
generalisations  to  be  founded  on  them  with  confidence.  Traube  has 
further  suggested  that  in  their  effect  on  the  cohesion  pressure  and  on 
certain  other  properties  of  solutions,  the  cations  and  anions  can  be 
arranged  in  a  definite  order.  The  author  confirms  this  view  to  some 
extent  by  a  recalculation  of  the  data  for  the  surface  tension  of  aqueous 
solutions  obtained  by  Kontgeu  and  Schneider  (compare  A/ui.  Phys. 
(J hem.,  1886,  [iii],  29,  165).  Finally,  it  is  pointed  out  that  no  definite 
relationship  has  been  shown  to  exist  between  the  osmotic  pressure  of  a 
solution  and  the  so-called  cohesion  pressure.  G.  S. 

Dissociation  Pressures  of  Phosphonium  Bromide  and  Iodide. 
Fkedekick  M.  G.  Jounson  {J.  Amor.  Chem.  6oc.,  1912,  34,  877 — 880). 
— The  dissociation  [)re8sure.s  of  phosphonium  chloride  have  been  investi- 
gated by  Tammann  (Abstr.,  1902,  ii,  69).  In  the  case  of  the  bromide  and 
iodide,  only  the  temperatures  at  which  the  dissociation  pressures  are 
one  attnosphere  have  hitherto  been  recorded,  and  these  substances 
have  therefore  been  further  invehtigated.  The  method  employed  for 
measuring  the  pressures  was  similar  in  principle  to  that  used  in 
earlier  work  (Abstr.,  1908,  li,  157;  1909,  ii,  23;  1911,  ii,  727). 
The  dissociation  pressures  of  phosphonium  bromide  have  been  deter- 
mined at  temperatures  from  -  80°  to  38'8'^,  and  those  of  the  iodide 
from  0°  to  61°.  The  results  have  been  plotted  as  curves,  which  show 
that  the  bromide  and  iodide  have  a  dissociation  pressure  of  one 
atmosphere  at  38°  and  62°  respectively.  E.  Q. 

Dissociation  [Tension]  of  Hydrated  Salts.  H.  Boltb  {ZeUsch, 
phi/sikul  Chem,,  1912, 80,  338 — 360). — The  vapour  pressures  of  anumbor 
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of  salt  hydrates  have  been  measured  by  a  static  method,  the  salts  being 
kept  at  constant  temperature  in  a  vessel,  free  from  air,  connected 
with  a  mercury  manometer,  on  which  the  pressure  was  read  off  from 
time  to  time. 

Hydrates  of  magnesium  sulphate  containing  7,  6,  5,  4,  3,  2,  and  1 
molecule  of  water  exist ;  their  tensions  have  been  measured  at  30'75°. 
The  vapour  tension  is  independent  of  the  form  of  the  salt,  whether 
crystal  or  powder.  The  alteration  of  vapour  pressure  from  one 
hydrate  to  another  is  discontinuous,  as  is  also  the  case  with  the 
hydrates  of  manganous  sulphate.  The  maximum  tensions  of  the 
hepta-  and  hexa-  hydrates  of  manganous  sulphate  are  the  same,  and 
there  is  also  no  difference  in  the  tensions  of  the  tri-  and  tetra-hydrate. 
There  are  three  hydrates  of  potassium  hydroxide,  containing  2,  1,  and 
f  molecules  of  water  respectively  to  one  molecule  of  salt,  and  it  was 
lound  that  with  change  from  one  hydrate  to  another  there  is  a  slow 
continuous  fall  of  pressure,  as  well  as  a  discontinuous  change.  No 
steady  vapour  pressure  was  observed  either  for  carnallite  or  kainite 
from  30°  to  70°. 

It  has  been  suggested  by  Miiller-Erzbach  that  the  ratio  between  the 
vapour  pressures  of  a  salt  hydrate  and  water  increases  continuously 
with  the  temperature,  but  the  author  shows  by  observations  with 
hydrated  manganous  sulphate  that  this  is  not  the  case  ;  the  ratio 
attains  a  maximum  at  18°.  Evidence  has  been  obtained  that  hydrates 
poorer  in  water  cannot  always  exist  as  stable  substances  in  contact  with 
higher  hydrates.  G.  S. 

The  Theory  of  BmulsijQication.  II.  Wilder  D.  Bancroft 
{J.  Physical  Chem.,  1912,  16,  345—372.  Compare  this  vol.,  ii,  542). 
— The  paper  consists  of  a  critical  summary  of  the  work  of  Chichkotf 
(1880),  Gad  (1878),  Rachford  (1891),  and  Moore  and  Krumbholz 
(1898).     The  significant  facts  which  emerge  are  as  follows : 

Olive  oil  when  added  in  drops  to  a  \%  solution  of  sodium  carbonate 
spontaneously  emulsifies  if  it  contains  5 '5%  of  free  fatty  acid.  Spon- 
taneous emulsification  occurs  less  readily  if  the  oil  contains  more  or 
less  free  acid  than  5  "5%.  A  mixture  which  does  not  emulsify  spontan- 
eously is  often  emulsified  by  moderate  shaking,  but  excessive  shaking 
may  be  detrimental.  The  protecting  soap  solutions  do  not  reach  their 
maximum  insolubility  and  strength  instantaneously. 

There  is  no  evidence  that  the  mixture  of  acids  formed  by  the  partial 
hydrolysis  of  any  given  fat  is  the  best  possible  mixture  for  emulsify- 
ing that  particular  fat.  Blood  albumin  and  egg  albumin  have  very 
^  little  power  of  maintaining  an  oil  emulsion.  The  acid  and  alkali 
albumins  prepared  from  them  are  very  effective  emulsifying  agents, 
however.  In  comparison  with  many  artificially  prepared  emulsions, 
milk  is  rather  unstable.  K.  J.  C. 

The  Theory  of  Emulsification.  III.  Wilder  D.  Bancroft 
{J.  Physical  Chem.,  1912,  16,  475 — 512.  Compare  preceding  abstract). 
— Pickering's  paper  on  kerosene  emulsions  (Trans.,  1907,  ii,  2001)  is 
reproduced  verbatim,  followed  by  a  critical  discussion.  The  conclusions 
drawn,  in  so  far  as  they  are  novel,  are  as  follows  : 
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The  theory  of  surface  tension  is  not  so  important  for  the  under- 
standiug  of  omulsification  as  has  generally  been  supposed.  For 
instance,  colloidal  ferric  oxide  which  has  practically  no  effect  on  the 
surface  tension  of  water  is  an  excellent  emulsifier.  The  pellicle  theory 
of  Pickering  does  not  entirely  exclude  the  electrostatic  charge  theory 
of  emulsions,  since  both  causes  may  co-operate.  If  the  conditions  are 
such  that  a  brittle  instead  of  an  elastic  film  tends  to  form,  for 
example,  with  a  too  concentrated  soap  solution,  emulsitication  will  be 
unsatisfactory.  The  nature  of  the  soap  employed  is  of  importance 
from  this  point  of  view. 

Pickering  considered  that  emulsitication  will  be  produced  by  any 
insoluble  particles  in  a  sutticiently  tine  state  of  division,  which  have 
only  a  slight  tendency  to  agglomerate,  which  are  more  readily  wetted 
by  water  than  by  oil,  and  are  not  crystalline.  In  the  author's  view 
this  statement  is  inadequate  because  it  does  not  specify  that  the 
precipitate  must  be  of  such  a  nature  and  in  such  a  state  that  it  can 
and  does  form  a  coherent  film,  that  is,  one  in  which  the  particles  are 
not  discrete.  The  conditions  which  determine  this  cannot  yet  be 
stated.  The  corollary  to  Pickering's  hypothesis  is  that  fine  insoluble 
particles  which  do  not  emulsify  kerosene,  because  they  are  more  readily 
wetted  by  it  than  by  water,  should  emulsify  water  in  kerosene,  but 
such  emulsions  have  not  been  observed. 

It  is  held  that  the  segregation  into  several  distinct  layers  of  the 
emulsion  of  "  Solar  distillate  "  with  basic  copper  sulphate  observed  by 
Pickering  had  no  objective  existence.  Pickering's  experiments  have 
beeu  repeated  by  the  author,  using  benzene  instead  of  kex'osene. 

R.  J.  C. 

Osmotic  Pressure  of  Sucrose  Solutions  at  High  Tempera- 
tures. Harmon  N.  Morse,  William  W.  Holland,  Chester  N.  Myers, 
G.  Cash,  and  J.  B,  Zinn  {Anier.  Chevi.  J.,  1912,  48,  29—94). — In  an 
earlier  paper  (Abstr.,  1911,  ii,  701)  it  was  shown  that  the  osmotic 
pressures  of  all  aqueous  sucrose  solutions  containing  from  0"1  to  I'O 
gram-mol.  per  litre  obey  Gay-Lussac's  law  for  gases  between  0°  and 
25°.  It  was  not  evident,  however,  whether  they  obey  Boyle's 
law.  The  fact  that  the  osmotic  pressures  appeared  excessive  and  not 
proportional  to  the  concentration  of  the  solution  was  not  regarded  as 
evidence  against  the  validity  of  Boyle's  law  in  such  cases,  for  it  was 
considered  possible  that  the  anomalies  might  be  due  to  unknown 
molecular  relations  between  the  sucrose  and  portions  of  the  solvent 
which  would  cause  the  solutions  to  become  more  concentrated.  It  was 
thought  likely  that  such  relations,  if  they  exist,  would  become  simpler 
at  higher  temperatures,  and  a  study  of  this  question  has  now  been 
carried  out.  The  osmotic  pressures  have  been  determined  of  solutions 
containing  01  to  TO  gram-mol.  of  sucrose  per  litre  at  30°,  40°,  50°, 
60°,  70°,  and  80°. 

The  results  show  that  the  OliV^-solution  between  30°  and  60°  and 
the  0-2iV^-solution  between  50°  and  60°  obey  strictly  Gay-Lussao's  law 
for  gases.  Between  25°  and  30°  the  ratio  of  osmotic  to  gas  pressure 
(which  is  constant  but  greater  than  unity  from  0°  to  25°)  begins  to 
decrease  at  all  concentrations,  but  more  rapidly  in  the  moi*e  dilute 
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solutions.  This  decrease  continues  at  the  higher  temperatures  until 
the  osmotic  pressure  becomes,  in  every  instance,  equal  to  the  calculated 
gas  pressure  of  the  suirose.  Boyle's  law  is  found  to  hold  in  the  O'l 
and  0-2  iV^-solutions  at  50° ;  in  the  0-1,  0-2,  0-3,  and  0-4  iV^-solutions  at 
60°;  in  the  05,  06,  and  0-7  iV^-solutions  at  70°;  and  in  the  0  8,  0-9, 
and  1-0  i\^-solutions  at  80°.  E.  G. 

The  Solution  Volumes  of  Nitric  Acid.  Victor  H.  V^kley 
i^Trans.  Faraday  Soc.,  1912,  7,  229 — 236). — Ttie  solution  volume  of 
nitric  acid  in  water  increases  with  the  concentration,  the  rate  of 
increase  falling  off  between  94  and  100%,  owing  to  pol}  merisation  of 
the  nitric  acid  molecules.  The  greatest  simplicity  is  reached  at 
about  50%.  C.  H.  D. 

[Fused  Salts  as  Solvents]  William  C.  Bray  {Zeitsch.  physikal. 
Cfutm.,  1912,  80,  378—380) ;  Otto  Sackur  {ibid.,  308.  Compare  this 
vol.,  ii,  744). — The  first-named  author  further  criticises  the  views  of 
Sackur  as  to  the  nature  of  fused  salts,  to  which  the  last-named  replies 
that  he  has  found  no  cause  to  change  his  former  opinion  on  the 
question  (loc.  cit.).  G.  S. 

Oryfetallisation  in  Ternary  Systems.  V.  Ternary  Systems 
with  a  Gap  of  Miscibility  in  the  Liquid  and  also  in  the  Solid 
State.  Nicola  Parhavano  and  G.  Sirovich  {Gazzetta,  1912,  42,  i, 
577—607.  Compare  Ab^tr.,  1911.  ii,  704,  705).— The  process  of 
crystallisation  is  studied  in  detail  in  a  single  type  of  ternary  system, 
and  rules  are  given  for  the  determination  of  the  limits  of  existence  of 
the  respective  phases.  A  short  account  is  also  given  of  the  remaining 
possible  types.  C.  H.  D. 

The  Formation  of  a  Heat  Reversible  Gel.  William  B.  Hardy 
{Froc.  Roy.  Soc,  1912,  J,  87,  29— 37).— It  has  been  found  that  the 
substance  5-dimethylaminoanilo-3  :  4-dipheuylcyc^opentaae-l  :  2-dione 
(Ruhemann  and  Naunton,  Trans.,  1912, 101,  42)  offers  special  facilities 
for  the  study  of  the  relations  between  the  crystalline  and  colloidal 
states.  Solutions  of  the  crystalline  azomethine  gelatinise  when  cooled 
by  a  freezing  mixture,  and  gels  have  been  obtained  from  solution  in 
ethyl  alcohol,  ethyl  ether,  acetaldehyde,  acetone,  carbon  tetrachloride, 
carbon  disulphide  and  acetic  acid,  and  apparently  also  in  chloroform 
and  benzene.  The  presence  of  water  does  not  appear  to  be  essential 
to  the  gelatinisation,  although  it  lowers  the  concentration  of  the  solute, 
which  is  needed  for  the  change  to  take  place. 

All  the  gels  liquefy  when  kept,  with  deposition  of  crystals.  At 
room  temperature,  this  occurs  in  a  few  minutes  in  the  case  of  an  ether 
gel,  in  a  few  hours  with  an  alcohol  or  aldehyde  gel,  and  in  some  days 
with  a  carbon  tetrachloride  gel.  The  presence  of  water  retards  the 
liquefaction  so  that  alcohol  and  aldehyde  gels  containing  water  may 
persist  for  several  days.  The  spontaneous  occurrence  of  these  changes 
indicates  that  the  gels  are  labile  with  reference  to  the  system : 
saturated  solution  and  crystals. 

Above  a  certain  temperature,  gelatinisation  of  the  solution  does  not 
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take  place,  but  crysbals  are  deposited  directly.  In  the  case  of  solutions 
in  97*6%  alcohol,  this  temperature  is  about  36°.  Between  35°  and  5°  the 
gel  is  labile,  whereas  at  temperatures  below  about  5°  the  gel  persists 
for  so  long  a  time  as  to  be  sensibly  stable. 

In  regard  to  the  nature  of  the  gelatinisation  process,  it  has  been 
found  that  nuclei  appear  to  be  necessary  ;  the  gel  formation  always 
starts  at  distinct  points  on  the  walls  of  the  containing  vessel.  The 
consequence  of  this  is  that  a  fully  formed  gel,  although  it  appears  to 
bo  transparent  and  homogeneous,  has  a  structure  which  is  determined 
by  the  number  and  nature  of  the  nuclei.  It  consists  of  masses  more 
or  less  imperfectly  joined  together  ;  these  masses  are  of  various  sizes  in 
alcohol  gels,  but  very  uniform  in  size  in  the  case  of  tetrachloride  gels. 
The  masses  are  singly  refractive,  and  when  they  form  in  free  fluid,  the 
surface  is  rounded  and  not  at  all  facetted.  E  ich  nucleus  in  fact  forms 
the  centre  of  a  sphere  of  gelation,  which  continues  as  a  sphere  until 
it  meets  neighbouring  masses,  when  the  mutual  pressure  produces  a 
polygon. 

The  spherical  masses  appear  to  be  traversed  by  radiating  lines,  which 
are  most  readily  seen  in  carbon  tetrachloride  and  disulphide  gels, 
which  give  to  the  gel  a  cloudy  opaque  appearance.  When  sufficiently 
magnified  each  spherical  mass  of  gel  is  found  to  be  built  up  of  close- 
packed  smaller  masses,  which  are  polygonal  on  account  of  the  close 
packing  and  are  very  uniform  in  size.  In  the  case  of  carbon  tetra- 
chloride gels,  the  axis  of  the  smaller  spheres  measures  about  10/a, 
and  the  spheres  are  arranged  in  a  pattern  which  radiates  outwards 
from  the  centre  of  the  larger  sphere. 

From  this  it  is  evident  that  the  gels  of  the  azomethine  are  built  up 
of  two  orders  of  structure,  and  that  the  transition  from  the  gel  to  the 
crystalline  condition  is  dependent  on  the  intermediate  formation  of  a 
liquid  phase. 

The  difference  in  behaviour  of  the  azomethine  gels  as  compared  with 
those  of  gelatin  or  agar  is  probably  due  to  the  non-existence  in  these 
cases  of  the  intervening  region  in  which  the  gel  melts  to  a  true  fluid 
which  is  supersaturated  with  respect  to  the  crystalline  form  of  the 
solute.  H.  M.  D. 

General  Theory  of  Colloidal  Solutions.  William  B.  Hardy 
{Proc.  Roy.  Soc,  1912,  A,  86,  601— 610).— From  the  fact  that 
the  state  of  a  colloidal  solution  at  any  moment  is  determined,  not 
only  by  temperature,  pressure,  and  composition,  but  also  by  its  previous 
history,  it  may  be  inferred  that  neither  the  exterior  nor  the  interior 
fluid  masses  conform  to  Gibbs'  criterion  of  stability,  and  the  phase  rule 
is  therefore  not  applicable  to  such  solutions. 

An  expression  is  deduced  for  the  osmotic  pressure  of  a  heterogeneous 
solution  of  this  type,  and  it  is  shown  that  the  pressure  depends  on  the 
functions  dt/dr  and  da-/dr,  which  represent  respectively  the  variation  of 
the  surface  tension  at  the  composite  fluid  surface  and  that  of  the 
density  of  the  electric  charge  at  the  surface  with  the  radius  of  the 
globules  of  the  suspended  phase.  When  this  radius  exceeds  the  range 
of  moleculai*  action,  the  globular  suspension  repi-esents  a  phase  fully 
formed,  and  since  the  pressure  and  potentials  of  the  transition  layer 
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assumed  fixed  values  in  these  circumstances,  di/dr  and  da/dr 
become  equal  to  zero.  The  point  at  which  the  radius  of  the  globules 
becomes  equal  to  the  range  of  mutual  action  of  any  of  the  molecules 
present  represents  therefore  a  critical  point,  and  is  of  great  importance 
in  connexion  with  the  theory  of  colloidal  solutions. 

The  tension  at  the  fluid-fluid  interface  is  also  examined,  and 
observations  relating  to  the  njovement  of  particles  in  such  composite 
films  under  the  influence  of  an  electric  field  are  described,  which  indicate 
that  these  films  are  composed  of  layers  between  which  there  is  a 
constant  difference  of  potential.  H.  M.  D. 

The  Tension  of  Composite  Fluid  Surfaces  and  the 
Mechanical  Stability  of  Films  of  Fluid.  William  B.  Hakuy 
{Froc.  Roy.  Soc,  1912,  A,  86,  610 — 635.  Compare  preceding  abstract). 
— The  dependence  of  the  tension  and  of  the  mechanical  stability  of 
fluid  films  on  the  thickness  has  been  examined  in  detail  with  special 
reference  to  the  influence  of  different  substances  on  the  properties  of 
water  surfaces.  From  observations  with  cymene,  parafiin  oil,  castor 
oil,  and  croton  oil,  it  appears  that  the  influence  of  a  substance  on  the 
tension  of  a  water  surface  is  remarkably  independent  of  its  own 
tension  or  viscosity.  The  influence  of  all  physical  factors  appears  to  be 
insignificant  in  comparison  with  that  exerted  by  the  chemical  nature 
of  the  substance.  The  data  obtained  for  the  mechanical  stability  of  the 
films  exhibit  very  marked  variations  with  changes  in  the  thickness, 
and  in  certain  definite  regions  the  curves,  representing  the  connexion 
between  the  two  factors,  show  very  pronounced  oscillations.  The 
connexion  between  the  form  of  these  curves  and  the  range  of  molecular 
action  is  examined.  ^  H.  M.  D. 

Action  of  Water  Vapour  on  Gelatin.  Wilder  D.  Bancroft 
(/.  Physical  Chem.,  1912,  16,  395 — 406). — A  critical  discussion  of  von 
Schroeder's  work  (Abstr.,  1903,  ii,  721),  according  to  which  gelatin 
absorbs  more  water  when  immersed  in  liquid  water  than  when  exposed 
to  a  saturated  atmosphere  at  the  same  temperature. 

Gelatin  and  other  colloidal  gels  have  a  cellular  structure.  The 
moisture  absorbed  in  a  saturated  atmosphere  is  taken  up  by  the  cell 
walls.  In  addition,  when  gelatin  is  immersed  in  water,  water  diffuses 
into  the  microscopic  cells.  It  is  held  to  involve  no  contradiction  to 
the  second  law  of  thermodynamics  that  water  should  so  diffuse  into  a 
region  where  the  vapour  pressure  is  higher  than  that  of  water  on 
account  of  the  curvature  of  the  cells. 

When  gelatin  swells  in  a  ^/100,000  sulphate  solution  the  globules 
have  a  lower  vapour  pressure  than  water  in  the  mass.  From  the  data 
with  regard  to  such  solutions,  it  would  be  possible  to  calculate  the  size 
of  the  water  globules  in  a  gelatin  jelly.  All  conclusions  in  regard  to 
partial  pressures  of  gels  are  subject  to  modification  in  so  far  as  the 
colloidal  substance  forms  a  true  solution  under  the  conditions  of  the 
experiment.  R.  J.  C. 

The  Law  of  Mass  Action.  Philippe  A.  Guye  {Com.pt.  rend.,  1912, 
155,  149 — 152.  Compare  Colson,  this  vol.,  ii,  631,  632,  andLe  Chatelier, 
this  vol.,  ii,  631). — A  theoretical  paper  in  which  the  author  discusses 
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the  work  and  calculations  of  Washburn  (Abstr.,  1910,  ii,  391, 1044)  and 
their  bearing  on  the  law  of  mass  action.  He  considers  that  the  law 
applies  theoretically  only  to  those  systems  in  which  all  the  substances 
participating  in  the  reaction  obey  the  laws  of  Boyle  and  Avogadro. 
In  other  cases  the  results  will  be  numerically  very  close  to  those 
calculated  from  the  usual  formula  for  the  law  of  mass  action. 

W.  G. 

BDzymic  Decomposition  of  Hydrogen  Peroxide.  III.  Percy 
Wakntig  and  Otto  Steche  {Zeitsch.  physiol.  C/iem.,  1912,  79, 
446—503.  Compare  Abstr.,  1911,  i,  759;  this  vol.,  i,  228;  Senter, 
1905,  i,  107  ;  ii,  377;  1911,  ii,  995).— Further  measurements  of  the 
velocity  of  decomposition  of  hydrogen  peroxide  in  presence  of  hsemase 
and  other  animal  extracts  have  been  made  in  order  to  ascertain 
whether  the  deviations  from  the  normal  course  of  a  reaction  of  the 
first  order  can  be  attributed,  as  suggested  by  Senter  {loc.  cit.),  to  the 
disturbance  of  the  diffusion  in  the  micro-heterogeneous  system  by  the 
bubbles  of  oxygen  and  by  the  Brownian  movement  of  the  colloidal 
particles,  and  to  the  oxidation  of  the  ferment  by  the  hydrogen 
peroxide.  The  data  observed  in  experiments  with  different  concentra- 
tions of  enzyme  and  of  hydrogen  peroxide,  with  freshly  prepared 
extracts,  and  extracts  which  have  been  allowed  to  age  for  different 
periods,  and  also  the  results  obtained  at  different  temperatures  are 
inconsistent  with  this  explanation. 

It  has  been  found  that  the  course  of  the  reaction  varies  very 
considerably  in  different  experiments  in  which  the  same  enzyme 
preparation  is  used.  In  some  cases,  the  values  of  the  unimolecular 
velocity-coefficient  exhibit  a  fair  degree  of  constancy  from  the  com- 
mencement of  the  reaction,  whilst  in  others  the  earlier  stages  are 
characterised  by  a  considerable  fall  in  the  coefficient,  which,  however, 
becomes  approximately  constant  when  the  reaction  has  been  taking 
place  for  some  time.  This  fall  in  the  value  of  the  velocity-coefficient 
is  not  more  pronounced  at  20°  that  at  0°,  a  fact  which  is  considered  to 
be  incompatible  with  the  oxidation  hypothesis.  With  extracts  which 
have  been  allowed  to  age  before  the  hydrogen  peroxide  solution  is 
added,  the  values  obtained  for  the  velocity-coefficient  are  in  general 
much  smaller  than  those  found  for  the  freshly  prepared  extracts,  the 
decrease  in  activity  being  accompanied  by  diminished  deviation  from 
the  normal  course  of  the  reaction. 

To  explain  the  various  observations  it  is  supposed  that  the  progress 
of  the  change  is  to  a  large  extent  determined  by  adsorption  phenomena. 
In  this  adsorption  by  the  enzyme,  both  hydrogen  peroxide  and  oxygen, 
as  well  as  other  substances  which  may  be  present  in  the  solution,  are 
involved.  In  support  of  this  view  a  number  of  facts  have  been 
established,  more  particularly  with  reference  to  the  adsorption  of 
oxygen. 

if  supersaturation  with  regard  to  oxygen  is  prevented  by  agitation 
of  the  solution,  the  velocity-coefficient  increases  as  the  reaction  pro- 
gresses. This  effect  is  very  much  more  pi-onounced  if  the  agitation  is 
carried  out  in  an  exhausted  apparatus.  On  the  other  hand,  if  the 
enzyme  solution  is  saturated  with  oxygen  previous  to  the  reaction,  not 
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only  are  much  smaller  values  obtained  for  the  velocity-coefficient,  but 
this  remains  approximately  constant  during  the  progress  of  the 
change.  The  disturbing  influence  of  oxygen  supersaturation  is  found 
to  increase  as  the  concentration  of  the  enzyme  increases.  These  facts 
and  others  indicate  that  adsorption  effects  are  of  primary  importance 
in  connexion  with  the  progress  of  the  enzymic  decomposition,  and 
it  is  shown  that  a  satisfactory  explanation  of  the  influence  of  con- 
centration, of  temperature,  of  the  addition  of  acid  and  alkali,  and 
of  the  presence  of  carbon  dioxide  in  the  solution  can  be  obtained  on  the 
basis  of  this  adsorption  hypothesis.  H.  M.  D. 

Determination  of  Atomic  Weights  by  Hinrichs'  Method. 
Henry  Le  Chatelier  (Compt.  rend.,  1912,  155,  110 — 112). — A 
theoretical  paper  in  which  the  author  discusses  the  reasoning  employed 
by  Hinrichs  in  his  method  of  determining  atomic  weights  (compare 
Abstr.,  1909,  ii,  653,  723;  1910,  ii,  26,  285  j  1911,  ii,  1080;  this  vol., 
ii,  642).  W.  G. 

A  Simple  Automatic  Mercury  Pump.  Frederick  M.  G. 
Johnson  (/.  Amer.  Chem.  Soc,  1912,  34,  909— -910). — A  pump  is 
described  which  is  constructed  on  the  Topler  principle,  and  has  a 
simple  attachment  which  enables  the  mercury  to  be  raised  and  lowered 
by  means  of  an  ordinary  water  suction-pump.  It  is  claimed  that  tbis 
apparatus  is  preferable  to  automatic  pumps  of  the  Sprengel  type,  as 
the  outer  air  does  not  pass  through  the  mercury  used,  and  oxidation 
of  the  mercury  and  introduction  ot  dust  are  thus  avoided.  E.  G. 

Lantern  Experiments  on  Surface  Tension.  Frank  B. 
Kenkick  (/.  Physical  Chem.,  1912,  16,  513 — 518). — 1.  A  shaving 
of  cork  floating  in  water  is  partly  lifted  out  by  a  thread  passing  over 
a  pulley,  thereby  increasing  the  area  of  the  surface  film.  The  surface 
film  in  contracting  to  its  original  area  will  do  work  by  lifting  a  small 
weight. 

2.  Two  capillaries  are  joined  at  the  bottom  by  a  fice  rubber  tube 
so  as  to  form  a  U-tube,  which  is  entirely  filled  with  water.  If  a 
lai'ge  drop  of  water  is  placed  on  the  end  of  one  capillary  and  a 
small  drop  on  the  other,  the  larger  drop  grows  at  the  expense  of  the 
smaller. 

3a.  A  solution  is  saturated  in  contact  with  large  crystals  of  gypsum, 
and  a  quantity  of  finely  powdered  gypsum  is  added  to  a  part  of  it.  The 
two  saturated  solutions  are  filtered,  and  20  c.c.  of  each  are  added  to 
equal  quantities  of  sodium  phosphate  solution,  the  amount  of  phosphate 
being  so  regulated  that  the  resulting  liquid  is  acidic  to  phenolphthalein 
with  normally  saturated  gypsum  solution  and  alkaline  with  super- 
saturated gypsum  solution. 

35.  The  same  effect  is  illustrated  by  suspending  a  massive  crystal 
of  gypsum  and  a  glass  scoop  containing  finely  powdered  gypsum  side 
by  side  in  a  trough  of  normally  saturated  solution.  The  image  of  the 
trough  being  thrown  on  the  screen,  a  thin  stream  of  super-saturated 
solution  is  f^een  falling  from  the  scoop. 

4.  The  surface  concentration  of  saponin  in  solution  is  illustrated 
by  the  fact  that  a  freshly  formed  surface  has  the  same  tension  as  the 
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Hurface  of  pure  water.  On  drawing  a  saponin  solution  into  a  capillary 
tube  and  lettin<^'  it  fall,  it  halts  ;it  the  pure  water  level  and  then  sinkn 
slowly  to  tlie  naponin  solution  level. 

5.  The  surface  concentration  in  methyl-violet  solution  is  illustrated 
by  shaking  it  to  a  foam  in  a  separating  bulb.  The  liquid  is  quickly 
drawn  off,  and  when  the  foam  subsides  the  liquid  resulting  from  it  is 
seen  to  be  of  a  darker  colour. 

6.  A  pad  of  wire  gauze  soaked  in  oil  is  placed  at  the  bottom  of  a 
projection  cell  and  covered  with  water.  The  oil  remains  in  the  gauze, 
but  on  adding  a  little  potassium  hydroxide  the  oil  flows  up  in  thin 
streams  to  the  surface  and  forms  an  emulsion,    s 

7.  An  oily  glass  rod  is  immersed  in  a  beaker  of  water,  which  is 
cleaned  by  passing  a  stream  of  tap-water  through  it  until  the  surface 
will  show  camphor  movements.  A  stream  of  air  bubbles  stirring  up 
the  water  has  no  effect  on  the  camphor  movements  nutil  the  bubbles 
brush  again.st  the  oil,  when  an  oil  film  is  immediately  formed  and 
oarrit'd  up  to  the  surface.  K.  J.  C. 

Lantern  Experiments  on  Reactions  in  Non-homogeneous 
Systems.        Frank    B.     Kenufck     (J.    Physical   Chem.,    1912,     16, 


L^^ 
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519 — 526). — A  lantern  demonstration  of  Boyle's  law  is  made  with  an 
apparatus  which  consists  of  a  glass  piston,  Ji,  sliding  neatly  in  a  glans 
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tube,  A.  The  piston  is  constricted  in  the  middle,  and  the  space  is 
filled  with  clean  mercury,  which  acts  as  a  frictionless  seal.  The 
maximum  pressure  the  mercury  seal  will  hold  is  about  lib.  per  sq.  in. 
The  space  above  the  piston  is  evacuated  so  that  the  only  pressure  on 
the  vapour  is  the  weight  of  the  piston,  and  any  of  the  superintended 
weights  (7,  of  which  a  number  are  provided  strung  on  a  thread 
actuated  by  a  little  winch  worked  in  the  vacuum  by  the  rod  E 
passing  through  the  rubber  joint  G.  The  same  apparatus  may  be 
used  to  demonstrate  vapour  pressure  and  its  variation  with  tempera- 
ture, for  which  purpose  the  tube  A  may  be  provided  with  a  hot  air 
jacket  and  a  thermometer. 

The  crystallisation  of  a  supersaturated  solution  on  nuclei  is  demon- 
strated by  writing  in  a  clean  crystallising  dish  with  a  crystal  of 
copper  sulphate,  and  pouring  in  a  supersaturated  solution  of  the  same 
substance,  when  the  writing  *'  develops." 

A  projection  lantern  may  be  used  as  a  lecture  room  camera  by  the 
following  expedients.  A  solid  projection  of  a  crystallising  dish  is 
thrown  on  the  screen,  and  a  second  lantern  is  focussed  to  illuminate 
the  same  area  on  the  screen.  The  object  to  be  photographed  is  placed 
against  the  screen  and  illuminated  by  the  second  lantern  only  whilst 
it  is  photographed  on  a  piece  of  printing-out  paper  laid  in  the  crystal- 
lising dish.  When  sufficiently  exposed,  the  paper  is  developed  and 
fixed  without  removing  it  from  the  dish,  the  whole  process  being 
observed  on  the  screen  in  an  orange  illumination  from  the  projection 
lantern.  E,.  J,  C. 


Inorganic    Chemistry. 


Chlorous  Acid.  LAsiiGUE  {Compt.  rend.,  1912,  155,  158 — 160. 
Compare  Bray,  Abstr.,  1906,  ii,  223). — Chlorous  acid  is  obtained  in 
dilute  aqueous  solution  by  the  action  of  sulphuric  acid  on  a  solution 
of  barium  chlorite,  the  latter  being  prepared  by  the  interaction  of 
barium  carbonate  and  lead  chlorite.  The  aqueous  solution  of  chlorous 
acid,  which  is  colourless,  soon  begins  to  decompose  at  the  ordinary 
temperature.  On  addition  of  barium  hydroxide,  after  complete 
decomposition,  the  chlorine  is  found  to  be  present  as  chlorate,  chlorite, 
hypochlorite,  and  chloride.  W.  G. 

Action  of  Thionyl  Chloride  on  Metals  and  Metalloids. 
H.  B.  North  and  A.  M,  Hageman  {J.  Amer.  Ghem.  Soc,  1912,  34, 
890— 894).— In  an  earlier  paper  (North,  Abstr.,  1910,  ii,  296)  an 
account  was  given  of  the  action  of  thionyl  chloride  on  mercury.  The 
investigation  has  now  been  extended  to  several  other  elements,  the 
experiments  being  made  in  sealed  tubes  at  150 — 200°. 

It  has  been  found  that  in  the  case  of  iron,  the  reaction  proceeds  as 
follows:     2Fe-i-4SOCL  =  2FeC],  +  2SO„-fS„CL.       When     the     metal 
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is  present  in  excess,  the  reaction  takes  place  thus:  3Fe  +  2SOCl2  = 
2FeCl2  +  FeS  +  S02.  Thionyl  chloride  reacts  with  bismuth  at  200° 
in  accordance  with  the  equation  :  2Bi  +  4SOOI2  =  2BiCl3  +  SgClj  +  2SO2. 
Gold  is  slowly  attacked  by  thionyl  chloride  at  200*^  with  formation  of 
auric  chloride.  The  reaction  between  thionyl  chloride  and  tin  results 
in  the  production  of  stannous  chloride  :  3Sn  +  SOCI2  =  2SnCl2  + 
SnS  +  SOg,  but  in  presence  of  an  excess  of  the  reagent,  some  of  the 
stannous  salt  is  converted  into  stannic  chloride  :  SSnC^  +  4SOC12  => 
3SnCl4  +  2S02  +  SoCl2.  Heumann  and  Kochlin  (Abstr.,  1883,  1051) 
have  stated  that  the  action  of  thionyl  chloride  on  antimony  proceeds 
thus:  3Sb2  +  6SOCl2  =  4SbCl3  +  Sb2S3  +  3S02.  This  equation  has  been 
found  to  be  correct  when  an  excess  of  antimony  is  employed.  The 
reaction  takes  place  with  violence  even  at  the  ordinary  temperature. 
When  antimony  is  heated  in  a  sealed  tube  with  a  large  excess  of  the 
reagent,  the  trichloride,  which  is  formed  at  first,  becomes  converted 
into  the  pentachloride  :  3SbCl3  +  4SOCI2  =  SSbClg  +  SgClg  +  2SO2.  In 
the  case  of  arsenic,  the  reaction  appears  to  be  as  follows  : 
2  As  +  4SOCI2  =  2  AsClg  +  S2CI2  +  2SO2. 

Zinc,  cadmium,  magnesium,  lead,  chromium,  and  nickel  are  not 
attacked  by  thionyl  chloride  at  200°.  E.  G. 

Density  and  Compressibility  of  Nitrosyl  Chloride.  EuoiNB 
WouBTZEL  (Contpt.  rend,,  1912,  155,  152 — 154). — The  author  has 
determined  the  weight  of  a  litre  of  nitrosyl  chloride  at  0°  under  two 
different  pressures,  the  nitrosyl  chloride  being  prepared  by  the  direct 
union  of  nitric  oxide  and  chlorine,  or  by  the  action  of  nitrosyl 
hydrogen  sulpliate  on  sodium  chloride.  From  his  results,  he  calculates 
the  weight  of  a  normal  litre  of  the  gas,  assuming  that  pv  is  a  linear 
function  of  l/v.  The  difference  from  the  theoretical  value  is  within 
the  limits  of  experimental  error.  W.  G. 

Is  Helium  Fundamentally  an  Element  of  Electro-positive 
Make-up?  Frederick  H.  Lorinq  {Chem.  News,  1912,106,37). — 
Helium  may  be  a  member  of  a  series  including  hydrogen  and  the 
alkali  metals.  A  formula  is  given  connecting  the  atomic  weights  of 
the  members  of  such  a  group.  C.  H.  D. 

Some  Natural  Gases  Particularly  Rich  in  Helium.  Charles 
MouREU  and  Adolphe  Lepape  {Compt.  rend.,  1912,  155,  197 — 200. 
Compare  Abstr.,  1911,  ii,  392,  808). — The  authors  call  attention  to 
the  remarkable  helium  content  of  the  gases  eliminated  from  some 
French  springs,  and  also  to  the  large  amounts  (in  one  case,  17,845 
litres)  of  helium  emitted  per  annum.  From  this  they  draw  the 
conclusion  that  it  is  "  fossil "  helium,  that  is,  helium  which  has 
for  a  long  time  been  enclosed  in  the  rocks,  and  not  helium  generated 
year  by  year  from  radioactive  minerals.  They  further  point  out  that 
the  five  sources  with  high  helium  emission  lie  in  a  relatively  narrow 
band  running  S.W.—N.E.  W.  G. 

Critical  Constants  and  Orthobasic  Densities  of  Xenon. 
Hubert  S.J  Patterson,  Richard  S.  Cripps,  and  Robert  Whytlaw- 
Gray  {Proc.  Roy.  Soo.,  1912,  il,  86,  579 — 590).— Measurements  have 
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been  made  of  the  orthobasic  densities  of  carefully  purified  xeuon 
between  16°  and  -67°,  the  substance  being  contained  in  a  carefully 
calibrated  capillar)*  tube  of  about  1  mm.  diameter,  which  could  be 
screwed  into  position  on  a  modified  Andrews  apparatus.  In  the  actual 
determination  of  the  densities,  Young's  method  was  employed,  read- 
ings of  the  liquid  and  vapour  being  taken  at  four  different  volumes  in 
the  case  of  each  temperature.  The  observed  mean  densities  are  found 
to  lie  very  nearly  on  the  straight  line  Z)^  >=  1"205  -  0'003055<,  and 
hence,  between  the  above  limits  of  temperature,  xenon  follows  the  law 
of  rectilinear  diameters. 

Direct  measurements  gave  16*6°  as  the  critical  temperature,  and 
58'2  atmospheres  as  the  critical  pressure.  From  the  above  equation 
the  critical  volume  is  then  found  to  be  0'866  c.c,  which  is  smaller  than 
that  of  any  substance  so  far  investigated.  From  the  data  for  the 
vapour  pressure  of  liquid  xenon  between  10°  and  -  20°,  the  boiling 
point,  calculated  by  the  method  of  Kamsay  and  Young,  is  found  to  be 
—  106'9°.  Assuming  the  validity  of  the  law  of  rectilinear  diameters, 
the  density  of  liquid  xenon  at  its  boiling  point  is  3"063,  which  corre- 
sponds with  an  atomic  volume  of  42"7.  According  to  this,  the  argon 
series  of  elements  is  characterised  by  a  progressive  rise  in  atomic 
volume  with  increase  in  the  atomic  weight.  The  variation  of  the 
mean  density  of  liquid  and  saturated  vapour  is  much  greater  than  for 
the  majority  of  substances,  and  this  appears  to  be  characteristic  of 
the  rare  gases.  The  value  of  the  critical  coefficient  is  3'605,  which  is 
considerably  greater  than  the  value  2*667  required  by  van  der  Waals' 
equation.  In  conjunction  with  the  corresponding  numbers  for  the 
other  inert  gases,  the  value  of  this  constant  affords  no  evidence  that 
these  substances  in  the  liquid  state  are  different  from  other  normal 
liquids  in  respect  of  their  molecular  aggregation. 

Some  measurements  of  the  density  of  xenon,  which  had  been  mixed 
with  oxygen  and  subjected  to  the  influence  oi  the  silent  or  spark 
discharge,  and  then  freed  from  oxygen,  seem  to  show  that  the  two 
gases  become  associated  in  some  way  which  renders  the  presence  of 
the  less  condensable  gas  difficult  of  detection.  H.  M.  D. 


Action  of  Ozone  on  Alkali  Hydroxides.  Wilhelm  Traube 
{Ber.,  1912,  45,  2201— 2211).— The  action  of  ozonised  oxygen  on 
potassium  hydroxide  has  been  examined  as  quantitatively  as  possible. 
Oxygen  is  freed  from  hydrogen  and  nitrogen  by  suitable  means,  and  is 
then  ozonised.  The  product,  containing  5 — 7%  of  ozone,  is  passed 
through  an  apparatus  designed  so  that  the  powdered  potassium 
hydroxide  (containing  about  8%  of  water  and  5%  of  potasssium 
carbonate)  in  it  can  be  brought  repeatedly  and  intimately  into  contact 
with  the  gas,  and  the  product  can  be  analysed  without  any  necessity 
of  opening  the  apparatus.  The  experiments  are  performed  at 
about  -12°. 

The  freshly  prepared  substance  has  a  colour  resembling  that  of 
potassium  dichromate,  and,  by  treatment  with  water  or  acid,  yields 
oxygen,  but  very  little  hydrogen  peroxide.  After  keeping  for  a  long 
time  at  the  ordinary  temperature  or  for  a  short  time  at  90—100°,  the 
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fiubetance    becomes  yellow,    and    then    yields   oxygen  and    a  larger 
quantity  of  hydrogen  peroxide  by  decomposition  with  water  or  acid. 

From  the  results  of  a  large  number  of  quantitative  experiments,  it 
has  been  found  that  the  ozone  is,  for  the  most  part,  reconverted  into 
oxygen  during  the  reaction,  but  that  a  Kmall  portion  is  absorbed  by 
the  potassium  hydroxide,  converting  it  into  a  mixture  of  potassium 
hydroxide  and  tetroxide  and  the  yellowiah-ied  substance,  which  the 
author,  following  Baeyer  and  Villiger,  calln  potassium  ozonate.  The 
potashium  ozonate,  which  is  possibly  potassium  heptoxide,  yields  only 
potassium  hydroxide  and  oxygen  by  decomposition  with  water; 
however,  by  keeping  it  changes  to  the  tetroxide,  the  decomposition  of 
which  by  water  produces  hydrogen  peroxide  and  oxygen  in  the 
molecular  propoition  of  1  : 1.  C.  S. 

Behaviour  of  Potassium  Trinitride  [Azoimide]  towards 
Manganese  Dioxide  at  High  Temperatures.  Harry  Goldbrbq 
(/.  Anier.  Chem.  Soc,  1912,34,  886— 890).— Franklin  (Abstr.,  1905,  ii, 
581)  has  pointed  out  the  analogy  between  li;|uid  ammonia  and  wat^r,  and 
Browne  and  Welsh  (Abstr.,  1911,  ii,  1084)  have  suggested  an  analogy 
between  the  pernitrides  (azoimide  salts)  and  the  peroxides.  The 
present  work  was  undertaken  with  the  object  of  ascertaining  whether 
potassium  azoimide  can  effect  nitride  formation  just  as  the  peroxides 
effect  oxidation. 

Preliminary  experiments  on  the  behaviour  of  potassium  azoimide 
towards  m^inganese  dioxide  have  shown  that  when  mixtures  of  these 
compounds  are  heated  in  the  air,  considerable  amounts  of  potassium 
manganate  are  produced.  The  reaction  probably  takes  place  in  the 
following  stages  :  (1)  the  decomposition  of  the  azoimide  with  liberation 
of  potassium  ;  (2)  the  action  of  the  potassium  on  the  manganese 
dioxide,  and  (3)  the  oxidation  of  the  product  to  potassium  manganate 
by  the  oxygen  of  the  air.  Further  work  is  in  progress  to  ascertain  the 
precise  nature  of  the  reaction.  E.  G. 

Modifications  of  Silver.  II.  Hair-Silver.  Volkmab  Kohl- 
schCtter  and  E.  Eydmann  (Annalev,  1912,  390,  340 — 364.  Compare 
this  vol.,  ii,  253). — The  authors  are  of  opinion  that  the  curious, 
spicular  form  of  native  silver,  known  as  hair-silver,  must  have  been 
produced  directly  from  silver  sulphide  without  any  intermediate  pro- 
cess of  solution  or  fusion.  Tiie  production  of  artificial  hair-silver  has 
been  accomplished  by  several  investigators,  and  the  authors  state  that 
their  results  contain  little  new  information. 

Silver  sulphide  has  been  heated  in  oxygen,  hydrogen,  air,  and  steam 
at  suitable,  definite,  high  temperatures ;  its  behaviour  when  heated 
with  copper,  aluminium,  or  platinum,  and  also  in  a  vacuum  has  been 
examined.  In  all  cases  (except  in  the  presence  of  platinum)  at 
temperatures  well  below  the  m.  p.  of  silver  sulphide  or  silver,  bair- 
silver  is  produced,  but  the  most  certain  and  rapid  method  of  obtaining 
it  is  to  heat  the  sulphide  in  hydrogen  at  360°  and  finally  at 
100—450°. 

There  can  be  little  doubt  that,  iu  addition  to  reduction  by  chemical 
jpi^ans,  simple  dissociation  of  the  silver  sulphide  is  one  of  the  piooesses 
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whereby  hair-silver  is  formed,  because  it  is  produced  by  heating  a 
mixture  of  silver  sulphide  and  silver  powder  in  a  vacuum  and  even  by 
heating  silver  sulphide  alone  at  400°  in  a  current  of  carbon  dioxide. 

The  explanation  of  the  formation  of  hair-silver  must  take  into 
account  the  facts  that  the  presence  of  a  gas  is  not  essential,  that  no 
process  of  solution  or  fusion  occurs,  and  that,  in  addition  to  the 
sulphide,  only  silver  selenide  can  give  rise  to  hair-silver.  Silver 
sulphide  and  silver  selenide  are  the  only  two  derivatives  of  silver 
which  can  be  changed  from  an  amorphous  to  a  crystalline  state  at 
comparatively  low  temperatures.  This  transformation,  completed  so 
rapidly  under  such  conditions,  necessitates  the  assumption  of  a  con- 
siderable vapour  pressure,  that  is,  of  an  appreciable  volatilisation  of  the 
undecomposed  compound.  By  assuming  that  by  reduction  or  dissocia- 
tion of  this  volatilised  portion  the  silver  is  obtained  in  a  "  pseudo- 
gaseous  "  state,  the  authors  are  of  opinion  that  they  can  explain 
satisfactorily  the  formation  of  hair-silver  under  the  various  conditions 
of  their  experiments.  0.  S. 

Rinmann's  Green.  A.  Hedvall  {Ber.,  1912,  45,  2095—2096).— 
When  zinc  oxide  and  cobalt  carbonate  or  oxalate  are  heated  at  about 
1 100°  and  the  product  is  allowed  to  cool  in  an  atmosphere  of  carbon 
dioxide,  the  Rinmann's  green  and  tbe  excess  of  either  oxide  are  always 
obtained  in  a  crystalline  condition,  whatever  the  proportions  of  the 
constituents  of  the  original  mixture.  When  potassium  chloride  is 
used  as  a  flux,  Rinmann's  green  is  obtained  in  comparatively  large 
crystals  (2 — 3  sq.  mm.),  consisting  generally  of  hexagonal  plates,  some- 
times of  long  needles  or  aggregates  of  small  pyramids.  The  substance 
has  D"'^  5 '69  and  n^  greater  than  2*2  It  contains  zinc  oxide  and 
cobalt  oxide  in  the  proportion  of  about  5:1,  the  cobalt  being  bivalent. 
The  investigation  of  the  substance  and  of  its  individuality  is  being 
continued.  C.  S. 

The  Quaternary  Alloys  of  Lead,  Bismuth,  Cadmium,  and 
Tin.  Nicola  Paeravano  and  G.  Sirovich  (Gazzetta,  1912,  42, 
i,  630 — 716). — The  method  of  thermal  analysis  has  been  applied  to 
quaternary  systems  by  the  authors  (Abstr.,  1911,  ii,  704,  705;  this 
vol.,  ii,  30).  As  it  is  possible  that  a  compound  may  occur  in  one 
or  both  of  the  binary  systems  Pb-Sn  and  Cd-Sn,  the  theoretical 
investigation  has  been  extended  to  include  the  case  of  a  quaternary 
system  in  which  one  of  the  binary  systems  contains  a  compound,  but 
from  which  solid  solutions  are  absent,  and  also  the  case  in  which  the 
compound  is  only  formed  after  complete  solidification. 

In  the  system  lead-bismuth-cadmium-tin,  the  solid  solutions  formed 
at  first  are  almost  completely  resolved  into  their  components  on  cooling, 
and  the  observations  indicate  that  the  solid  phases  present  at  the 
quaternary  eutectic  temperature  are  the  almost  pure  metals.  The 
results  are  exhibited  graphically  in  the  form  of  projections  of  the 
tetrahedral  space-model.  The  quaternary  eutectic  alloy  has  m.  p.  70°, 
and  contains  Cd  10-10%,  Sn  13-13%,  Pb  27-27%,  and  Bi  49-50%.  This 
composition  differs  from  that  assigned  to  the  eutectic  by  Guthrie 
{Phil.  Mag.,  1884,  [v],  17,  462),  but  an  examination  of  Guthrie's  alloy 
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shows  that  it  contiins  crystals  of  primary  bismuth.  It  is  unlikely 
that  any  ternary  or  quaternary  compound  is  formed,  and  the  develop- 
ment of  heat  observed  in  many  of  the  alloys  at  95 — 100°,  or  110 — 115°, 
is  to  be  attributed  entirely  to  changes  in  the  binary  solid  solutions,  as 
it  always  diminishes  towards  the  interior  of  the  tetrahedron. 
Microscopical  examination  contirms  the  thermal  results.        0.  H.  D. 

The  Density  and  Coefficient  of  Linear  Expansion  of 
Aluminium.  Francis  J.  Brislee  [Trans.  Faraday  Soc,  1912,  7, 
221— 228).— Cast  aluminium,  containing  Si  0-25%  and  Fe  0-25%,  has 
D  2  708,  whilst  tlie  worked  metal  has  a  higher  density,  reaching 
2*72.  The  coefficient  of  linear  expansion  between  0°  and  100°, 
determined  on  rods  1  metre  long,  is  for  hard-drawn  aluminium 
000002432,  and  for  the  annealed  metal,  0  00002454.  C.  H.  D. 

The  Gases  in  Aluminium.  Marcel  Guichard  and  Pierre 
Roger  Jourdain  (Compt.  rend.,  1912,  155,  160 — 163.  Compare 
Abstr.,  1911,  ii,  803). — The  authors  have  estimated  the  amounts  of 
different  gases  given  off  from  samples  of  aluminium,  both  clean  and 
well-worn,  drawn  from  varying  sources,  on  heating  in  a  vacuum. 
The  gases  come  partly  from  the  mass  of  the  metal,  and  partly  from 
the  surface.  Of  the  gases,  carbon  dioxide  exhibits  the  most  remarkable 
variation  in  quantity.  W.  G. 

Alumina  as  a  Drying  Agent.  Frederick  M.  G  Johnson 
(/.  Amer.  Cfmn.  Soc,  1912,  34,  911— 912).— During  the  course  of  an 
investigation  of  phosphonium  bromide  and  iodide  (this  vol.,  ii,  833) 
a  drying  agent  was  required  for  phosphine,  hydrogen  bromide,  and 
hydrogen  iodide,  phosphoric  oxide  having  proved  useless  for  the 
purpose.  It  has  been  found  that  alumina,  prepared  by  igniting  the 
hydroxide  at  a  low  temperature,  gives  very  satisfactory  results,  one 
gram  being  capable  of  absorbing  the  whole  of  the  moisture  from 
about  10  litres  of  air,  saturated  with  water  vapour  at  18°.  Alumina 
is  much  superior  to  calcium  bromide,  zinc  bromide,  and  zinc  chloride 
as  a  desiccating  agent,  and  is  also  more  efficient  than  sulphuric  acid. 
A  tube  tilled  with  alumina  can  be  used  for  an  indefinite  period  if  it  is 
heated  from  time  to  time  with  a  smoky  flame,  while  air  previously 
led  through  sulphuric  acid  is  passed  through  it,  E.  G. 

Mixed  Crystals  of  Ammonium  Chloride  with  Nickel,  Cobalt, 
and  Copper  Chlorides.  Harry  VV.  Foote  {J.  Amer.  Chem.  Soc., 
1912,  34,  880— 886).— Roozeboom  (Abstr.,  1892,  1384)  investigated 
the  mixed  crystals  of  ammonium  chloride  with  ferric  chloride,  and 
found  that  they  contained  over  7%  of  the  latter  salt.  The  work 
of  others  on  the  mixed  crystals  of  ammonium  chloride  with  other 
chlorides  has  been  merely  of  a  qualitative  nature. 

In  the  present  work,  determinations  have  been  made  of  the 
solubility  of  various  mixtures  of  ammonium  chloride  with  nickel, 
cobalt,  and  copper  chlorides  at  25°,  i^nd  both  the  residues  and  the 
solutions  have  been  analysed. 

In  the  case  of  nickel  chloride,  a  double  salt  was  not  found  at  25°, 
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but  at  a  lower  temperature  the  salt,  NH^CljNiClg.BHgO,  was  obtained. 
The  experiments  indicate  that  a  transition  temperature  exists,  probably 
slightly  below  20°,  above  which  the  salt  decomposes  into  a  mixture  of 
hydrated  nickel  chloride  and  mixed  crystals.  The  maximum  amount 
of  nickel  chloride  which  can  enter  into  the  composition  of  the  mixed 
crystals  is  about  37%  at  25° ;  the  salt  seems  to  be  present  as  the 
dihydrate. 

Ammonium  chloride  appears  capable  of  taking  up  more  cobalt 
chloride  than  nickel  chloride,  and,  like  the  latter,  the  cobalt  chloride 
is  present  in  the  mixed  crystals  as  the  dihydrate.  There  was  no 
indication  of  a  double  salt  either  at  25°  or  at  any  other  temperature 
at  which  crystallisation  occurred. 

Cupric  chloride  yields  mixed  crystals  with  ammonium  chloride 
as  well  as  the  double  salt,  2NH4Cl,CuCl2.2H20.  The  mixed  crystals 
in  equilibrium  with  the  double  salt  contain  only  about  1  8%  of  cupric 
chloride. 

Aniline  hydrochloride  does  not  form  mixed  cx'ystals  with  nickel 
chloride  to  an  appreciable  extent.  E.  G. 

A  New  Determination  of  the  Atomic  Weight  of  Uranium. 
Paul  Lebeau  {Compt.  rend.,  1912,  155,  163 — 166). — The  present 
accepted  atomic  weight  of  uranium  was  determined  by  Richards  and 
Marigold  (Abstr.,  1902,  ii,  606)  from  the  ratio  UBr^ :  4AgBr  as 
238'53.  Tne  author  has  made  a  fresh  determination  starting  with 
uranyl  nitrate  dihydrate  and  reducing  it  at  1100 — 1150°  in  a  current 
of  hydrogen  to  uranous  oxide,  and  thus  determining  the  ratio 
U02(N08)2,2Ff20  rUOg.  As  the  mean  of  five  experiments,  he  obtains 
the  figure  238"50  for  the  atomic  weight  of  uranium,  thus  supporting 
the  previous  value  {loc.  cit).  W.  G. 

The  Anhydrous  Uranyl  and  Zinc  Nitrates.  Marketos 
{Compt.  rend.,  1912,  155,  210— 213).— Ditte  (Abstr.,  1880,  153,  154) 
endeavoured  unsuccessfully  to  prepare  anhydrous  nitrates  by  the 
action  of  concentrated  nitric  acid  ou  the  warmed  maximum  hydrated 
nitrate.  Guntz  and  Martin  (Abstr.,  190D,  ii,  1019)  by  distilling 
nitric  anhydride  on  to  a  solution  of  the  hydrate  in  concentrated  nitric 
acid  obtained  the  anhydrous  nitrates  in  the  case  of  copper,  manganese, 
nickel,  and  cobalt.  The  method  is,  however,  limited  to  nitrates  only 
slightly  soluble  in  nitric  acid.  Anhydrous  uranyl  and  zinc  nitrates 
can  be  prepared  by  carefully  heating  the  respective  tri-  and  tetra- 
hydrates  in  a  current  of  dry  nitric  anhydride.  In  the  case  of  the 
uranyl  nitrate  the  temperature  employed  is  170 — 180°,  and  for  zinc 
nitrate  130 — 135°.  Care  must  be  taken  that  the  temperatures  do  not 
rise,  as  the  anhydrous  nitrates  are  decomposed  at  temperatures  slightly 
higher  than  the  above.  The  nitric  anhydride  is  generated  by  the 
passage  of  dry  carbon  dioxide  into  nitric  acid  (D  1*4)  mixed  with 
one-quarter  its  volume  of  sulphuric  acid  (D  1'84),  or  in  the  case  of  the 
zinc  nitrate  into  a  mixture  of  phosphoric  oxide  and  nitric  acid 
(D  1-52)  kept  at  40°. 

Uranyl  nitrate,  U02(NOg)2,  is  a  yellow,  amorphous  compound, 
which  reacts  violently  with  ether,  and  dissolves  readily  in  water  with 
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developmeDt  uf  heut.  The  author  haH  measured  the  heat  of  hydration 
of  the  anhydrous  salt  and  the  di-,  tri-,  and  hexa-hydrates,  and  finds  a 
decrease  with  the  successive  hydrates.  Zinc  nitrate,  Zn(NOj)^,  is 
obtained  as  a  pasty  substance,  which  crystallises  on  cooling,  and 
dissolves  in  water  with  great  development  of  heat.  W.  G. 

Preparation  of  Colloidal  Vanadic  Acid.  Gustav  Weoelin 
{Zeitsch.  Chem.  hid.  Kolloide,  1912,  11,  25—28.  Compare  Muller, 
Abstr.,  1911,  ii,  732). — If  the  vapour  of  vanadium  oxytrichloride  is 
led  into  distilled  water  and  the  aqueous  solution  heated  to  its  boiling 
point,  vanadic  acid  separates  out  in  the  form  of  reddish-brown  flakes. 
If  the  precipitated  acid  is  filtered  ami  washed,  it  yields  a  colloidal 
solution  on  further  treatment  with  distilled  water.  If  the  solution  is 
evaporated  to  dryness  at  low  temperatures,  a  resinous  substance  is 
obtained,  which  redissolves  in  water,  forming  a  clear  colloidal  solution. 
In  this  respect,  the  colloidal  form  of  vanadic  acid,  prepared  in  this 
way,  differ.s  from  the  colloidal  varieties  which  have  been  obtained  by 
other  methods  of  procedure.  Differences  are  also  exhibited  in  respect 
of  the  coagulation  which  occurs  on  addition  of  ammonium  chloride, 
and  these  are  probably  due  to  differences  in  the  degree  of  dispersity 
of  the  substance  obtained  under  different  conditions.  H.  M.  D. 

Alloys  of  Platinum  with  Aluminium.  Chouriguine  {Compt. 
rend.,  1912,  155,  156 — 158). — A  study  of  the  solidification  curve  of 
alloys  of  platinum  and  aluminium,  which  shows  a  definite  compound 
PtAlg.  A  micrographic  examination  of  the.-^e  alloys  showed  crystals  of 
this  composition  in  a  matrix  of  aluminium,  and  they  were  isolated  as 
octahedral  dendrites,  violet-black  in  colour,  and  analysed^  thus  proving 
the  correctness  of  the  formula.  Microscopic  examination  of  alloys 
richer  in  platinum  gave  evidence  of  characteristic  crystals  of  another 
compound,  but  to  this  no  definite  formula  could  be  assigned.  In 
order  to  protect  the  aluminium  from  oxidation  during  the  preparation 
of  the  alloys,  it  was  tir&t  dipped  in  a  solution  of  lithium  chloride,  and 
dried  by  warming  before  being  melted  in  an  electric  furnace. 

W.  G. 

Isomorphism  of  Alkali  Iridium  and  Rhodium  Chlorides. 
Alexis  Dukfour  {Compt.  rend.,  1912,  155,  222 — 226).— A  morpho- 
logical study  of  the  double  chlorides  of  iridium  and  rhodium  with 
potassium  and  ammonium.  The  author  describes  a  new  hydrate  of 
potassium  irid>  hexachloride,  K3lrClfl,H20.  Having  re-analysed  the 
potassium  rhodochloride  prepared  byLeidi*^  (compare  Abstr.,  1890, 1382), 
he  finds  that  it  only  contains  one  molecule  of  water,  and  thus  comes 
into  line  with  the  iridium  salt.  He  has  measured  crystals  of  potassium 
and  ammonium  irido- and  rhodo-hexachlorides  and  dimethylammonium 
rhodohexachloride  and  finds  that,  by  suitable  choice  of  orientation  and 
parameters,  they  are  all  isomorphous  and  bear  the  same  relation  to 
the  primitive  form.  W.  Q. 
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Mineralogical    Chemistry. 


The  Origin  of  Petroleum.  Carl  Engler  and  J.  Bobrzynski 
{Chem.  Zeit.,  1912,  36,  837 — 838). — Specimens  of  petroleum  from 
Urycz,  Bitkow,  and  Kleczany,  Galicia,  formerly  described  as  optically 
inactive,  have  been  examined,  and  all  prove  to  contain  dextrorotatory 
substances.  It  is  necessary  to  carry  the  distillation  under  11 — 12  mm, 
pressure  beyond  200°,  the  more  volatile  fractions  being  sometimes 
inactive. 

The  active  constituents  are  decomposition  products  of  cholesterol, 
and  do  not  form  ozonides.  Distillation  of  cholesterol  under  11  mm. 
pressure  yields  a  dextrorotatory  fraction  between  260°  and  310° 
which  does  not  react  with  ozone^  or  bromine,  and  closely  resembles  the 
similar  fraction  from  Argentine  petroleum,  the  smaller  optical  activity 
of  the  latter  being  sufficiently  accounted  for  by  racemisation. 

C.  H.  D. 


Physiological    Chemistry 


The  Influence  of  Dry  and  Moist  Air  on  Gaseous  Meta- 
bolism. Hans  Murschhauser  and  Hubert  Hidding  (Biochem.  Zeitsch., 
1912,42,357 — 371). — The  experiments  were  carried  out  in  Mursch- 
hauser's  apparatus  (following  abstract),  with  additional  appliances 
for  either  saturating  or  fully  drying  the  air.  Guinea-pigs  of  varying 
size  were  used,  and  three  series  of  experiments  at  the  temperatures  of 
20°,  5°,  and  35°  were  carried  out.  After  the  experiments  the  animals 
were  killed,  and  the  body  surface  measured.  It  was  found  that  at  5° 
there  was,  as  compared  with  the  experiment  at  21°,  an  increase 
of  76 "5%  carbon  dioxide  in  dry  air  and  82*8%  in  moist  air.  At  35°,  as 
compared  with  the  experiments  at  21°,  there  was  a  decrease  of  carbon 
dioxide  in  dry  air  of  18-7%,  but  an  increase  in  moist  air  of  7*1%.  At  21°, 
more  carbon  dioxide  is  produced  in  dry  air  than  in  moist  air.  The 
results  do  not  entirely  agree  with  those  carried  out  by  Rubner.  The 
authors  suggest  an  explanation  of  the  observed  facts.  At  low 
and  at  medium  temperatures,  when  the  air  is  saturated  with  moisture, 
the  evaporation  from  the  body  is  less  than  in  a  dry  atmosphere,  and 
there  is  consequently  less  loss  of  heat.  There  must  therefore  be  with 
increasing  moisture  at  these  temperatures  a  diminution,  and  with 
increasing  dryness  an  increase,  in  the  carbon  dioxide  production. 
Increase  in  the  moisture  up  to  saturation  point  at  the  higher  tempera- 
ture, on  the  other  hand,  causes  an  increased  temperature  in  the  body, 
which  shows,  as  a  consequence,  an  increase  in  the  metabolism.  The 
authors  also  discuss  the  influence  of  the  size  of  the  body  surface  on 
the  results  obtained.  S.  B.  S. 
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A  Respiration  Apparatus.  Hans  Murschuauser  (Biochem. 
Zeitsch.,  1912,  42,  262 — 280). — The  apparatus,  which  is  specially 
adapted  to  investigatiou  of  the  respiratory  exchanges  of  small  animals 
at  constant  temperatures,  consists  of  the  following  essential  parts, 
which  are  described  in  detail  :  (1)  An  apparatus  for  maintaining  a 
constant  head  of  water,  about  30  metres  above  the  level  of  the  working 
room,  which  is  fed  from  the  main,  and  supplies  three  glass  pumps,  by 
moans  of  which  a  constant  stream  of  air,  which  can  be  regulated,  is 
drawn  through.  (2)  An  apparatus  interpolated  just  before  the  pumps, 
by  means  of  which  a  small  fraction  of  the  air  which  is  sucked  through 
the  apparatus  can  be  transferred  to  one  of  two  gas  burettes.  One 
burette  is  connected  at  a  time,  and  as  this  is  filled,  the  gas  is  trans- 
ferred to  a  large  collecting  bottle,  and  the  other  burette  is  placed  in 
connexion  with  the  apparatus.  In  this  way  a  sample  of  the  total  air 
which  passes  through  can  be  obtained.  The  proportion  of  the  total 
air  drawn  off  can  be  regulated  so  that  the  gas  burette  can  be  filled 
in  any  given  time.  The  oxygen  in  the  air  thus  obtained  can  be 
estimated,  and  in  this  way  the  oxygen  consumption  ascertained. 
(3)  A  special  apparatus  for  absorption  of  carbon  dioxide  consisting  of 
a  battery  of  specially  designed  tubes.  (4)  A  thermostat  containing 
the  cage  of  the  animal.  (5)  A  combustion  furnace  connected  with  a 
special  automatic  arrangement  for  regulating  its  gas  supply,  by  means 
of  which  the  aspirated  air  is  warmed  to  the  necessary  temperature 
(6)  A  meter  for  measuring  the  air  drawn  through,  and  wash-bottles 
for  removing  the  carbon  dioxide  therefrom.  The  whole  apparatus  is 
figured.  S.  B.  S. 

Influence  of  Lack  of  Oxygen  on  Tissue  Respiration.  Fritz 
VerzAu  {J.  Physiol.,  1912,  45,  39 — 52). — The  submaxillary  always 
uses  the  same  amount  of  oxygen  so  long  as  the  blood  brings  the 
required  quantity,  even  when  the  oxygen  pressure  in  the  blood 
decreases  to  a  very  low  value ;  this  means  that  the  oxygen  pressure  in 
the  gland  must  be  considerable.  Skeletal  muscle  uses  less  oxygen  if 
there  is  less  in  the  blood  ;  this  means  that  the  oxygen  pressure  in 
muscle  is  small  or  zero.  The  heart  follows  the  same  rule,  but  the 
result  may  be  influenced  by  change  in  the  work  of  the  heart.  The 
kidney  increases  its  oxygen-use  during  lack  of  oxygen.  This  is 
probably  caused  by  some  stimulating  intermediate  metabolic  substances. 
This  may  in  part  explain  increased  oxygen  use  at  high  altitudes. 

W.  D.  H. 

Amount  of  Aliphatic  Amino-nitrogen  in  the  Blood  of 
Mammals  and  its  Proteoclastic  Power.  Edgard  Zunz  {Bull.  Soc. 
chim.  Bely.,  1912,  26,  188 — 193). — Blood  serum  of  rabbits  and  dogs, 
kept  at  38",  has  a  slight  proteoclastic  power  on  its  own  proteins  and  a 
greater  power  in  the  case  of  the  proteins  of  the  serum  of  other  species. 
It  is  probable  that  blood  serum  contains,  in  addition  to  proteoclastic 
agents,  substances  which  check  their  action. 

Difibrinated  blood  and  blood  of  dogs  have  a  higher  proteoclastic 
action  with  thoir  own  proteins  than  the  blood  serum  of  the  same 
animal. 

In  mixtures  of  the  blood  or  defibrinated  blood  of    dogs  and  the 
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serum  of  bullocks,  the  inhibiting  substances  reduce  the  proteoclastic 
action  to  a  much  greater  extent  than  is  caused  by  the  inhibiting 
substances  of  serums  in  mixtures  of  dogs'  and  bullocks'  serum. 

N.  H.  J.  M. 

The  Presence  in  Blood  and  Liver  of  a  Ferment  Capable  of 
Causing  the  Hydrolysis  of  Cholesteryl  Esters.  J.  H.  Schultz 
(Biochem.  Zeitsch.,  11)12,  42,  255 — 261). — In  the  autolysis  of  human  or 
horse  blood,  no  scission  of  cholesteryl  esters  takes  place.  Horse  liver, 
but  not  rabbit's  liver,  causes  on  autolysis,  hydrolysis  of  cholesteryl 
esters,  which  is,  however,  not  complete.  On  autolysis  of  a 
mixture  of  liver  and  blood  (of  horse,  and  probably  of  ox),  the 
hydrolysis  of  cholesteryl  esters  is  complete.  It  is  not  complete  if 
plasma  or  serum  is  used  instead  of  the  whole  blood.  The  technique 
of  estimating  free  cholesterol  in  the  presence  of  its  esters  is  given ;  it 
depends  on  the  precipitability  of  the  free  cholesterol  by  digitonin 
according  to  the  Windaus  method.  S.  B.  S, 

Increase  in  the  Number  of  Red  Corpuscles  in  the  Blood 
Under  the  Action  of  Certain  Cholesterol  Derivatives.  Pierre 
Thomas  and  (Mile.)  Madeleine  Lebert  {Compt.  rend.,  1912,  165, 
187 — 190). — Kepinoff  (Abstr.,  1911,  ii,  185)  has  shown  an  increase 
in  the  number  of  red  corpuscles  in  the  blood  of  a  previously  bled 
rabbit,  by  the  injection  of  corpuscles  from  ox  blood.  It  having  been 
shown  that  these  corpuscles  always  contain  a  certain  quantity  of 
cholesteryl  esters,  the  authors  have  studied  the  effect  of  the  sub- 
cutaneous injection  of  such  esters  on  the  number  of  red  corpuscles  in 
a  rabbit's  blood.  The  ester  employed  was  cholesteryl  oleate  or  one  of 
its  oxidation  products  in  the  form  of  an  emulsion.  By  injection  of 
5  c.c.  of  such  an  emulsion,  repeated  after  seven  days,  an  increase  of 
19%  in  the  number  of  red  corpuscles  was  found,  the  effect  lasting  for 
several  weeks.  A  similar  result  was  obtained  by  injection  into  a  bled 
rabbit,  the  normal  status  being  attained  after  three  days  with  an 
uninjected  animal,  and  in  two  days  with  an  injected  animal,  after 
which  time  a  further  increase  of  10%  on  the  count  was  found  in  the 
latter  case.  That  the  effect  is  lasting  is  shown  by  injection  and 
subsequent  bleeding  after  a  lapse  of  three  weeks,  after  which  the 
normal  red-corpuscle  content  is  again  attained  and  passed  within 
two  days  without  any  further  injection  of  the  cholesteryl  oleate. 

W.  G. 

The  Action  of  Ammonia  and  Ammonia  Derivatives  on 
Oxidation  Processes  in  Cells.  Eduard  Grafe  {Zeitsch.  physiol. 
Chem.,  1912,  79,  421 — 438). — Experiments  with  blood-corpuscles  of 
the  goose  as  in  Warburg's  experiments  show  the  influence  of  ammonia, 
various  amines,  and  alkaloids.  There  is  increase  of  oxidation  with 
small,  and  reversible  inhibition  with  large,  doses.  The  effects  are 
proportional  to  concentration  of  hydroxyl  ions.  W.  D.  H. 

Action  of  Leucocytes  on  Dextrose.  Phcebus  A.  Levene  and 
GusTAvus  M.  Meyer  (J.  Biol.  Chem.,  1912,  12,  265— 274).— Under 
the  influence  of  leucocytes,  dextrose  undergoes  dissociation  into  lactic 
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acid  only,  whereas  by  purely  chemical  methods  the  formatioD  of  lactic 
acid  from  dextrose  is  always  accompanied  by  numerous  side  reactions. 

W.  D.  H. 

Protein  Metabolism  ftom  the  Standpoint  of  Blood  and 
Tissue  Analysis.  IV.  Absorption  from  the  Large  Intestine. 
Otto  Folin  and  W.  Denis  {J.  Biol.  Chem.,  1912,  12,  253—258. 
Compare  this  vol.,  ii,  271,  364,  780). — The  authors'  new  methods 
(this  vol.,  ii,  780)  enable  them  to  state  positively  that  absorption  of 
the  products  of  proteolysis  occurs  from  the  large  intestine,  although 
not  so  rapidly  as  from  the  small  intestine.  Positive  results  were 
obtained  with  urea,  glycine,  alanine,  Witte's  peptone,  and  creatinine. 

W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  V.  Absorption  from  the  Stomach.  Otto 
Folin  and  Henry  Lyman  (J.  Biol.  C/iein.,  1912,  12,  259—264).— 
Similar  results  were  obtained  in  experiments  on  the  stomach  of  the 
cat,  except  in  the  case  of  creatinine  (see  preceding  abstract). 

W.  D.  H. 

The  Explanation  of  Chauveau's  Experimental  Results, 
ftom  which  the  Conclusion  was  Drawn  that  Fats  have 
Less  Value  than  Carbohydrates  as  a  Source  of  Energy 
for  Muscular  Work.  L.  S.  Fbidericia  (Biochem.  Zeitsch.,  1912,  42, 
393 — 398). — As  explanation  of  Chauveau's  result  that  an  animal 
loses  more  weight  when  doing  an  amount  of  work  on  a  protein-fat 
diet  than  when  doing  the  same  amount  of  work  on  an  isodynamic 
protein-carbohydrate  diet,  the  author  quotes  experiments  of  Benedict 
and  Milner,  and  others,  and  shows  that  the  difference  between  the  two 
results  is  not  due  to  the  fact  that  fat  is  not  so  good  a  source  of 
energy  for  muscular  work  as  carbohydrates,  but  rather  to  the  fact 
that  the  body  tissues  contain  more  water  when  the  carbohydrate 
diet  is  taken  than  when  the  fat  diet  is  used.  S.  B.  S. 

Presence  of  /8-Iminazolylethylamine  in  the  Intestinal  V7all ; 
with  a  Method  of  Isolating  a  Bacillus  from  the  Alimentary 
Canal  which  Converts  Histidine  into  this  Substance.  Edward 
Mellanby  and  F.  W.  Twort  (/.  Physiol.,  1912,  46,  53— 60).— By 
means  of  a  method  previously  described  for  isolating  bacilli  which 
destroy  creatine,  a  bacillus  of  the  colon  group  was  isolated  from  the 
intestine  of  the  guinea-pig  which  is  capable  of  producing  /3-iminazolyl- 
ethylamine  from  histidine.  The  presence  of  this  substance  in  intestinal 
extracts  is  thus  accounted  for.  Acidity  prevents  the  action  of  this 
bacillus,  and  Metchnikoff's  idea  of  the  benefit  of  lactic  acid  is  thus  in 
part  supported.  W.  D.  H. 

Measurement  of  Tissue  Oxidation  in  vitro  (Liver, 
Central  Nervous  System).  Ryuta  Usui  (Pfliiger's  Archiv,  1912, 
147,  100 — 110). — An  organ  or  a  part  of  it  is  placed  in  a  closed  tube, 
which  is  then  filled  up  with  a  suspension  of  ox-blood  in  Ringer's 
solution.     The  amount  of  oxidation  in  the  blood  so  produced  is  com- 
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pared  with  that  in  a  control  tube  containing  the  blood  suspension  only. 
Oxidation  continues  and  remains  constant  in  liver  lobes  for  some 
hours,  and  the  oxygen  consumption  per  gram  of  organ  per  hour  varies 
between  0'24  and  0*55  c.c.  The  same  constancy  is  observed  in  the 
central  nervous  system  of  the  frog,  the  oxygen  consumption  varying 
between  63  and  94  c.c.  per  hour  per  kilo,  of  organ. 

Oxidation  is  influenced  by  various  reagents  in  the  same  way  as 
Warburg  has  shown  to  occur  in  other  cells.  W.  D.  H. 

Glycogen  Formation.  Georg  Rosenfeld  {Biochem.  Zeitsch., 
1912,  42,  403 — 411). — When  dextrose  is  injected  into  the  jugular 
vein  of  a  starved  anaesthetised  animal  no  increase  in  the  percentage  of 
glycogen  in  the  liver  could  be  detected  when  comparison  was  made 
with  a  sample  of  the  liver  extirpated  when  the  animal  was  anaesthe- 
tised and  before  injection  of  sugar  into  the  vein.  It  was  found, 
however,  that  the  liver  of  dogs  after  fasting  for  five  days  contained 
less  than  1%  of  glycogen.  If  meat  or  sugar  is  administered  to  dogs 
after  five  days'  starvation,  increase  of  glycogen  could  be  detected.  In 
these  cases  the  administration  was  made  without  previous  operation 
on  the  liver,  and  the  sugar  was  given  both  per  os  and  intravenously. 
The  Klilz  method  of  glycogen  estimation  was  employed.  The  author 
suggests  a  modification  of  this  method,  in  that  the  liver,  after  extirpa- 
tion, is  heated  in  alcohol  instead  of  water.  S.  B.  S. 

The  Liver  in  Relation  to  Creatine  Metabolism  in  the 
Bird.  D.  Noel  Paton  and  W.  C.  Mackie  (/.  Physiol,  1912,46, 
115 — 118). — Exclusion  of  the  liver  in  the  bird  produces  a  marked 
change  in  the  distribution  of  nitrogen  in  uric  acid,  and  ammonia  in  the 
urine,  but  has  no  efEect  on  the  proportion  of  creatine.  This  seems  to 
indicate  that  in  the  bird  the  liver  is  not  connected  with  creatine 
metabolism.  W.  D.  H. 

The  Significance  of  the  Suprarenal  Capsules  in  the  Action 
of  Certain  Alkaloids.  Henry  H.  Dale  and  Patrick  P.  Laidlaw 
(J.  Physiol,  1912,  45,  1—26.  Compare  this  vol.,  ii,  667).— A  full 
account  of  a  research  of  which  a  notice  has  already  appeared.  The 
main  point  is  that  the  investigation  of  a  drug  on  isolated  organs  may 
lead  to  fallacious  results,  for  the  effect  on  those  organs  in  the  intact 
animal  may  not  be  a  direct  one,  but  an  indirect  one  by  acting  on 
other  organs  first,  such  as  the  suprarenal  glands.  W.  D.  H. 

The  Action  of  Ethyl  Alcohol  and  Water  on  Muscle. 
Frederic  S.  Lee  and  M.  Levine  {Amer.  J.  Physiol,  1912,  30, 
389 — 394). — Lee  and  Salant  found  that  alcohol  exerted  a  favourable 
action  on  the  contraction  of  frog's  muscle ;  Hough  and  Ham  state 
that  equally  favourable  results  were  obtained  with  Ringer's  solution 
or  even  water  alone.  Their  experiments  were  only  few  in  number. 
The  present  research  confirms  the  statements  of  Lee  and  Salant. 

W.  D.  H. 

The  Normal  Presence  of  Boron  in  Animals.  Gabriel  Ber- 
TRAND  and  Henri  Agulhon  {Compt.  rend.,  1912,  155,  248 — 251). — 
The  authors  have  examined  various  organs  and  tissues  of  the  guinea- 
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pig,  rabbit,  sheep,  ox,  and  horue  for  boron,  employing  a  delicate 
reaction  for  the  detection  of  the  boron  (compare  Abstr.,  1910,  ii,  241, 
345).  Tlie  organs  or  tissues  were  collected,  dried,  and  burnt  in  a 
platinum  boat  in  a  stream  of  oxygen,  or  in  a  muffle  furnace.  The 
residue  was  esterified  with  methyl  alcohol,  the  ester  distilled,  and 
saponified  with  sodium  hydroxide.  The  alkaline  solution  was  tested 
with  turmeric,  and  when  a  reaction  occurred,  the  boron  was  converted 
into  boron  fluoride  and  examined  spectroscopically.  The  results  show 
that  boron  is  present  in  the  organs  of  the  five  animals  examined,  being 
most  easily  detectable  in  the  hair,  the  horns,  the  bones,  the  liver,  and 
the  muscles.     The  amount  is,  however,  always  very  small. .      W.  G. 

The  Non-Bazymatic  Character  of  Oocytin  (OOcytase). 
T.  Brailsford  Robertson  (/.  Biol.  Gltem.,  1912,  12,  163 — 174. 
Compare  this  vol.,  ii,  573,  782). — Oocytin  (cilled  oocytase  in  previous 
papers)  is  not  a  proteinase,  lipase,  or  a  peroxydase.  It  does  not 
accelerate  the  hydrolysis  of  )3-glucosides,  neither  does  it  act  as  a 
co-enzyme  to  the  lipase  of  Ricinus.  It  is  probably  not  an  enzyme  at 
all.  The  membrane-forjuing  agent  in  Strongylocentrotus  purpuratua 
spermatozoa  is  also  probably  not  an  enzyme ;  oocytin  is  not  a  protein. 

W.  D.  H.. 

Changes  in  the  Physico-chemical  Properties  of  the  Urine 
and  Serum  of  Dogs  after  Thyroidectomy.  Raffaele  Paladino 
{Biochem.  Zeitach.,  1912,  42,  302 — 303). — After  extirpation  of  thyroids 
and  parathyroids,  the  viscosity  of  serum  and  urine  increases,  and  their 
electrical  conductivity  sinks.  There  is  no  marked  change  in  the 
surface  tension.  S.  B.  S. 

Pathology  and  Treatment  of  Severe  Diabetes.  E.  Geafe  and 
Charles  G.  L.  Wolf  {D^utsch.  Arch.  klin.  Med.,  1912,  107,  201—235). 
Full  details  are  given  of  three  cases  of  severe  diabetes,  including  the 
estimation  of  sugar,  total  nitrogen,  various  nitrogenous  substances,  and 
members  of  the  acetone  group  in  the  urine.  Particulars  of  diet  and 
respiratory  exchangOvS  are  also  given.  In  two  cases  the  acidosis  was 
extreme,  and  the  dextrose  nitrogen  ratio  was  often  over  5,  which  points 
to  a  formation  of  sugar  from  fat.  The  respiratory  quotient  was  also 
high,  which  means  that  large  quantities  of  glycogen  must  be  oxidised 
in  spite  of  a  diet  poor  in  carbohydrate,  or  there  must  be  some  unknown 
factor  to  explain  the  anomaly.  In  the  third  case,  a  period  of  lessened 
sugar  excretion  occurred  without  changing  the  diet  j  the  acidosis  and 
the  creatine  output  also  diminished,  and  the  respiratory  quotient 
rose.  The  amount  of  creatine  is  a  good  index  of  the  severity  of  the 
case. 

Therapeutically  the  best  results  both  on  the  sugar  and  the  acidosis 
were  obtained  by  the  use  of  alcohol  (100 — 160  grams  of  absolute 
alcohol  a  day)  combined  with  large  amounts  of  sodium  citrate 
and  sodium  hydrogen  carbonates  (70 — 100  grams  per  week). 

W.  D.  H. 

Inhibition  of  Glycosuria.  I.  The  Influence  of  Hirudin  on 
Glycosuria  Produced  by  Adrenahne  and  by  Diuretin.  Miroslav 
MicuLicicH   {Ardi.   exp.   Path.   Fharm,,    1912,  69,    128— 132).— The 

VOL.  cn.  ii.  57 


ii.   856  ABSTRACTS   OF   CHEMICAL   PAPERS. 

glycosuria  produced  by  adrenaline  is  inhibited  by  intravenous  injection 
of  hirudin,  owing  to  its  effect  on  blood-pressure  and  diuresis.  Excretion 
of  sodium  chloride  is  not  inhibited.  Hirudin  has  no  such  action  on  the 
glycosuria  which  is  produced  by  the  central  stimulation  of  diuretin. 

W.  D.  H. 

Inhibition  of  Glycosuria.  II.  The  Influence  of  Ergo  toxin 
on  Glycosuria  Produced  by  Adrenaline  and  Diuretin.  Miro- 
SLAV  MicULiciCH  {Arch.  exp.  Path.  Fharm.,  1912,  69,  133 — 148). — 
Ergotoxin,  subcutaneously  or  intravenously  administered,  inhibits 
adrenaline  glycosuria,  or  if  this  glycosuria  already  exists,  it  cuts 
it  short.  This  is  due  to  inhibition  of  hyperglycemia  and  a  specific 
impermeability  to  sugar  in  the  kidney.  The  output  of  sodium  chloride 
is  not  affected,  but  diuresis  is  inhibited.  The  hyperglycsemia  and 
glycosuria  (but  not  the  diuresis)  produced  by  diuretin  are  also  inhibited 
by  ergotoxin.  W.  D.  H. 

The  Influence  of  Glutaric  Acid  on  Phloridzin  Glycosuria. 
A.  I.  RiNGEii(J^.  Biol.  C/iem.,  1912,  12,  223— 226).— A  criticism  of  the 
methods  and  results  of  Baer  and  Blum.  Contrary  to  what  they  state, 
glutaric  acid  has  no  inhibitory  effect  on  the  action  of  phloridzin. 

W.  D.  H. 

Is  CEdema  Determined  by  the  Acid  Content  of  the 
Tissues?  A.  R.  Moore  {P/luger'»  Archiv,  1912,  147,  28—34).— 
Martin  H.  Fischer  (Abstr.,  1910,  ii,  329)  holds  that  dropsy  is  mainly 
produced  by  the  acidity  of  the  tissues  attracting  water  from  the 
blood.     The  present  experiments  lend  no  support  to  this  view. 

W.  D.  H. 

The  Colloid-chemical  Theory  of  Water  Absorption  by  Proto- 
plasm. Martin  H.  Fischer  {Biochem.  Bull.,  1912, 1,  444 — 460). — A 
defence  of  t)ie  author's  view  on  the  cause  of  oedema.  W.  D.  H. 

Enzymes  as  Possible  Factors  in  the  Development  of 
CEdema.  William  J.  Gies  {Biochem.  Bull,  1912,  1,  461—482).— 
A  discussion  of  Martin  H.  Fischer's  views  on  the  cause  of  oedema,  and 
suggestions  that  enzymes  of  the  nature  of  hydrolases  or  proteases  may 
be  factors  in  the  tissue  changes  which  increase  the  affinity  of  the 
tissues  for  water.  The  results  obtained  so  far  do  not,  however, 
demonstrate  that  enzymes  are  involved.  W.  D.  H. 

Preparation  from  Yeast  and  Certain  Foodstuffs  of  the 
Substance  the  Deficiency  of  which  in  Diet  Occasions  Poly- 
neuritis in  Birds.  Casimir  Funk  {J.  Physiol.,  1912,45,  75 — 81). — 
The  substance  which  prevents  beri-beri  was  isolated  from  yeast,  milk, 
or  brain,  and  possibly  from  lime  juice.  For  curing  pigeons  of 
polyneuritis,  0*02  to  0*04  gram  by  the  mouth  was  used.  Its  chemical 
properties  suggest  that  it  is  a  pyrimidine  base  forming  a  constituent  of 
nucleic  acid  (compare  Edie  and  others,  this  vol.,  ii,  794).     W.  D.  H. 
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A  Case  of  Beace-JoneB  Proteinuria.  Fiiancih  \V.  Lamb 
(rroc.  physiol.  Soc,  1912,  iii — iv  ;  J.  PkysioL,  45). — The  properties  of 
the  protein  ia  this  ofise  closely  reaouible  those  described  by  Hopkins 
and  Savory.  By  meauH  of  a  microscope  with  a  hot  stage,  the  micro- 
Hcopic  cliangea  were  observed ;  at  45 — 47'^  a  cloud  of  minute  spherule -t 
appeared  winch  decomposed  at  50 — 60",  and  between  80"  and  95° 
melted  to  oily  droplets.  On  cooling,  opacity  reappeared.  The  same 
occurred  with  dialysed  solutions  of  the  protein  (precipitated  by 
ammonium  sulphate),  but  less  markedly.  The  clearing  of  the  fluid 
at  high  temperatures  is  not  due  to  solution,  but  in  great  measure  to 
this  "  melting  "  phenomenon.  W.  D.  H. 

The  Partition  of  Iodine  in  Syphilitic  Tissues.  Oswalc 
LoEB  {Arch.  exp.  Path.  Pkarm.,  1912,  89,  108 — 113).— The  greatei 
part  of  the  iodine  given  as  a  drug  in  syphilis  is  organically  united  to 
the  syphilitic  tissues,  the  proportion  of  this  to  inorganic  iodine  being 
1*6  :  1.  Figures  are  given  for  blood  and  glandular  ti.ssi)es  to  show  the 
great  increase  in  iodine  in  syphilitic  as  compared  with  normal  tissues 
under  the  same  conditions.  W.  D.  H. 

Experimental  Changes  in  Arteries  in  Rabbits  Produced 
by  Aliphatic  Aldehydes.  Oswald  Loku  {Arch.  exp.  Path.  I'harm., 
1912,69,  114 — 127). — Aliphatic  aldehydes  produced  in  rabbits  typical 
arterial  necrosis.  This  does  not  occur  with  furfuraldehyde,  aromatic 
aldehydes,  alcohols,  ketones,  and  sodium  acetate.  The  effect  was  not 
obtained  in  cats,  rats,  or  dogs.  W.  D.  H. 

The   Pharmacological  Action  of  Harmine.     James  A.   Gunn 

{IVaiis.  Roy.  Soc.  Edin.,  1912,  48,  i,  83 — 96). — The  minimal 
lethal  dose  of  harmine  hydrochloride  per  kilogram  of  body-weight  by 
subcutaneous  injection  is  :  for  the  frog,  0"6  gram  ;  for  the  guinea  pig, 
0*12  gram;  for  the  rabbit,  0*23  gram;  for  the  rat,  0*2  gram,  and  for 
the  pigeon,  0*15  gram.  In  frogs  the  drug  produces  a  paralytic  effect 
on  the  central  nervous  system;  excitability  and  rigor  on  the  isolateii 
muscle  and  in  strong  solutions,  when  pekfuted  through  the  heart, 
arrest  in  the  position  of  almost  complete  diastole ;  weaker  solutions 
diminish  the  completeness  of  systolic  contraction.  The  drug  has  also 
a  slight  peripheral  constricting  action  on  the  blood-vessels. 

In  mammals,  the  drug  produces  a  fall  of  blood-pressure  due  to  the 
weakening  of  the  heart  contractions,  and  cardiac  failure  is  the  chief 
cause  of  death.  In  sub-l6thal  doses  it  stimulates  respiration,  but  in 
larger  doses  it  paralyses  respiration.  It  produces  also  a  fall  of 
temperature,  and  even  in  small  doses  it  stimulates  the  contractions  and 
augments  the  tone  of  the  uterus. 

The  author  compares  and  contrasts  the  actions  of  harmine  and 
harmaline.      There  is  a  great  similarity  between  the   two. 

s.  as. 

Quantitative  Investigations  on  the  Change  of  Toxicity  of 
Morphine  when  in  Presence  of  other  Opium  Alkaloids. 
Hkinricu   CjiSAR   {Biochem.  Zeitsch.,  1912,  42,  316 — 324). — In  con- 
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tinuation  of  the  other  investigations  on  this  subject  in  Straub's 
laboratory,  the  author  now  estimates  the  effect  of  the  addition  of 
narcotine  alone,  papaverine  alone,  and  the  two  alkaloids  together  on 
the  toxicity  of  morphine,  determining  in  each  case  the  minimal  lethal 
dose  for  mice.  In  the  case  of  narcotine-morphiue  mixtures  the  results 
are  somewhat  complex,  there  being  two  optimal  points  of  maximum 
toxicity,  one  being  in  the  mixture  of  1  part  of  morphine  and  0*2  part 
of  narcotine,  and  the  other,  1  part  of  morphine  and  1  part  of  narcotine. 
Mixtures  between  these  limits  are  less  toxic.  Owing  to  the  toxicity 
of  pavaverine,  the  results  of  the  action  of  the  mixture  are  not  easy  to 
interpret.  Its  effect  is,  however,  in  certain  cases,  not  a  purely  additive 
one.  S.  B.  S. 

The  Action  of  Bases  and  Basic  Salts  on  Alkaloid  Salts. 
IsJDOR  Traube  (Biochem.  Zeitsch.,  1912,  42,  470 — 495). — In  con- 
tirmation  of  the  results  obtained  by  other  investigators,  the  author 
finds  that  the  addition  of  alkalis  and  alkali  salts  largely  increases  the 
pharmacological  and  toxic  action  of  numerous  alkaloidal  salts.  These 
results  have  been  obtained  by  quantitative  experiments  on  tadpoles. 
The  magnitude  of  the  increase  of  action  is  a  function  of  the  strength 
of  the  base  employed  and  of  the  nature  of  the  alkaloid.  By  this 
method  of  investigation  a  very  simple  and  exact  way  is  indicated  for 
ascertaining  the  strength  of  bases,  for  not  only  can  the  pharma- 
cological method  be  employed,  but  also,  in  accordance  with  the  authors 
cohesion  pressure  theory  of  osmosis,  the  increase  of  toxicity  is 
parallel  with  the  diminution  of  surface  tension  of  the  alkaloidal  salt 
solution  produced  by  the  addition  of  alkali.  Instead,  therefore,  of 
animal  experiments,  a  stalagmometric  method  can  be  employed.  In 
the  case  of  alkaloids,  such  as  morphine,  where  the  addition  of  alkalis 
to  their  salts  does  not  produce  a  marked  lowering  of  surface  tension 
of  the  solution,  it  does  not  produce  an  increased  toxic  action.  On 
these  results,  the  author  suggests  a  theory  of  the  local  action  of 
alkaloids,  whereby  their  action  at  different  points  in  the  organism 
is  a  function  of  the  alkalinity  of  the  tissues  at  these  points,  and  he 
suggests  various  therapeutic  experiments,  whereby  the  action  of  drugs 
may  be  increased  by  the  addition  of  alkalis.  S.  B.  S. 

The  Influence  of  Sodium  Carbonate  on  the  Toxicity  of 
Basic  Dyes.  Isidor  Traube  {Biochem.  Zeitsch.,  1912,  42,  496 — 499). 
— The  majority  of  dyes  which  lower  the  surface  tension  of  water  are 
more  toxic  to  tadpoles  than  those  which  do  not.  Certain  substances 
which  are  relatively  non-toxic,  however,  have  their  toxic  action 
increased  by  the  addition  of  sodium  carbonate  (methylene-blue, 
toluidine-blue,  and  methyl-green),  whereas  the  toxicity  of  other  more 
toxic  dyes  (night-blue,  Nile-blue,  malachite-green,  and  magenta)  are 
not  rendered  more  toxic  by  the  addition  of  alkalis.  The  results  here 
are  different  to  those  obtained  with  alkaloids  (see  preceding  abstract), 
and  this  is  apparently  due  to  the  alterations  in  the  size  of  the  particles 
which  undergo  change  on  addition  of  alkalis,  The  surface-tension 
rule  does  not,  therefore,  strictly  hold  in  this  case.  S.  B.  S. 
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Selective  Tissue  Colouring  and  Chemico-therapeutics.  II. 
Sources  of  Experimental  Errors.  Werner  Schulkmann  {Arch. 
Pharvi.,  1912,  250,  389—395.  Compare  this  vol.,  ii,  791).— In 
experiments  on  the  dyeing  of  living  tissues,  errors  are  so  easily  and 
unconsciou.sly  made  that  the  author  thinks  it  desirable  to  record  the 
80urce.s  of  some  in  his  experience. 

The  dyes  employed  must  be  chemically  pure,  or  at  all  events  the 
impurities  in  them  must  be  known.  The  impurities  may  have  toxic 
properties  ;  inorganic  adulterants  such  as  sodium  chloride  or  sulphate 
introduce  complications  through  "  salting  out "  ;  in  many  cases  the 
amount  of  actual  dye  in  a  given  quantity  of  the  commercial  prepara- 
tion cannot  be  ascertained.  Mixtures  of  dyes  can  generally  be 
detected  by  strewing  the  powdered  substance  on  filter-paper  moistened 
with  water  or  alcohol ;  the  components  of  the  mixture  produce  each 
its  spot  of  characteristic  colour.  Mixtures  of  dyes  of  similar  colour 
are  detected  in  the  same  way  en  the  surface  of  concentrated  sulphuric 
acid. 

Solutions  for  the  dyeing  of  living  tissues  should  be  0*5%  solutions 
prepared  in  the  cold  ;  heating  may  produce  a  different  colloidal  state 
of  the  dye,  with  possibly  a  greater  tendency  to  gel-formation,  and  in 
this  state  the  solution  may  be  useless.  Clear  solutions  only  are 
permissible.  The  number  of  injections  must  be  noted,  and  the  tissues 
of  the  animal  should  be  examined  twenty -four  hours  after  the  last 
injection.  Frequently  it  is  extremely  difficult  to  distinguish  cells 
dyed  orange  or  yellow  from  the  surrounding  fresh  cells.  The  age  of 
the  animal  under  examination  must  be  stated.  C.  S. 

Distribution  of  Chlorate  in  a  Woman  Fatally  Poisoned 
by  Potassium  Chlorate,  Jacob  Rosenbloom  (Biochem.  Bull.,  1912, 
1,  482). — Fifty  grams  of  potassium  chlorate  were  taken,  and  the 
analyses  were  made  within  twelve  hours  of  death.  Small  quantities 
were  recovered  from  various  organs,  but  the  total  only  amounts  to 
0  34  gram.  The  salt  is  therefore  rapidly  excreted,  or  reduced  to 
chloride.  W.  D.  H. 

The  Significance  of  Hydrocyanic  Acid  in  the  Production 
of  Toxic  Effects  by  Tobacco  Smoke.  Karl  B.  Lehmann  and  Karl 
GuNDERMANN  {Arch.  Uygiiiie,  1912.  76,  98 — 115). — There  is  no 
reason  for  assuming  the  presence  of  dicyanogen  in  tobacco  smoke. 
Hydrocyanic  acid  in  smoke  is  best  estimated  by  absorption  in  acid 
silver  nitrate  solution  and  the  amount  calculated  from  the  silver 
content  in  the  puritied  precipitate.  The  amount  of  hydrocyanic  acid 
in  the  tobacco  smoke  depends  on  the  rate  at  which  the  air  is  drawn 
through  a  cigar  ;  the  less  rapid  the  rate,  the  smaller  the  amount  of  acid. 
Under  no  conditions  could  enough  hydrocyanic  acid  be  detected 
to  cause  toxic  efifects.  S.  B.  S. 
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Bacterial  Metabolism.  III.  Arthur  I.  Kendall  and 
Charles  J.  Farmer  {J.  Biol.  Chem.,  1912,  12,  215 — 218.  Compare 
this  vol.,  ii,  793). — The  sparing  action  of  carbohydrate  for  protein 
is  again  brought  out  in  relation  to  other  micro-organisms.  Certain 
bacteria  are  able  to  appropriate  certain  definite  constituents  of  the 
protein  molecule,  especially  that  part  which  contains  a  carbohydrate 
radicle,  leaving  the  remainder  but  little  acted  on  until  the  more 
desirable  portion  is  largely  exhausted.  W.  D.  H. 

Bacterial  Metabolism.  IV.  Arthur  I.  Kendall,  Chester  J, 
Farmer,  Edward  P.  Bagg,  jun.,  and  Alexander  A.  Day  {J.  Biol. 
Chem.,  1912,  12,  219 — 222). — All  the  streptococci  studied,  with  one 
exception,  which  scarcely  grew  in  a  medium  free  from  dextrose, 
produce  acid  in  a  sugar-free  medium.  W.  D.  H. 

Influence  of  Uranium  Salts  on  Alcoholic  Ferments. 
E.  Kayser  (Compt.  rend.,  1912,  155,  246 — 248). — Uranium  salts,  in 
minute  quantities,  exert  a  stimulating  eilect  on  cider  yqast,  whilst 
larger  quantities,  0*2  gram  per  litre,  diminish  the  quantity  of  alcohol 
formed.  The  same  toxic  action  is  exerted  on  sucrase  and  zymase, 
sucrase  being  more  sensitive  than  zymase.  After  a  number  of  genera- 
tions, yeasts  can  be  accustomed  to  support  the  presence  of  uranium 
salts.  Uranates  of  potassium  and  ammonium  have  a  greater  toxic 
effect  than  uranyl  nitrate  or  phosphate.  W.  G. 

Alcoholic  Fermentation  II.  The  Conversion  of  Acet- 
aldehyde  into  Ethyl  Alcohol  by  Living  and  Dead  Yeast. 
S.  Kostytscheff  and  E.  Hubbenet  {Zeitsch.  physiol.  Chem.,  1912,  79, 
359 — 374). — Acetaldehyde  is  reduced  to  ethyl  alcohol  when  incubated 
with  pressed  yeast,  air-dried  yeast,  hefanol,  zymin,  or  the  juice 
prepared  by  mascerating  air-dried  yeast.  These  experiments  lend 
support  to  the  hypothesis  that  acetaldehyde  is  an  intermediate  stage 
in  the  alcoholic  fermentation  of  sugar.  The  fact  that  this  formation 
of  alcohol  takes  place  equally  well  in  the  absence  as  in  the  presence  of 
formic  acid,  is  not  in  agreement  with  Schade's  theory  that  lactic  acid 
is  first  formed  from  the  sugar,  and  is  further  converted  into 
acetaldehyde  and  formic  acid,  which  react  to  form  carbon  dioxide  and 
alcohol. 

An  alternative  hypothesis  consists  in  supposing  that  the  sugar  is 
converted  into  pyruvic  acid  with  formation  of  atomic  hydrogen.  The 
pyruvic  acid  is  then  converted  into  carbon  dioxide  and  acetaldehyde, 
and  the  latter  reduced  by  the  hydrogen  to  alcohol  (compare  Neuberg 
and  Kerb,  Zeitsch.  Gdrungsphysiol.,  1912,  1,  114).  VV.  J.  Y. 

The  Formation  of  Volatile  Acids  by  Yeast  During  the  Pro- 
cess of  Re-fermentation  of  Wine.  C.  von  dkr  Heide  and  E. 
Schwenk (^iOcAem.  Zeitsch.,  1912,  42,  281 — 288). — Byre-fermentation 
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ia  understood  the  addition  of  sugar  solution  to  wines  poor  in  alcohol, 
and  the  further  fermentation  of  this  mixture  by  ye\st.  During  this 
process,  volatile  acids  are  sometimes  formed,  the  production  of  which 
has  been  ascribed  to  the  inoculation  of  the  mixture  with  two  small 
quantities  of  yeast.  The  authors  have  experimentally  tested  this 
hypothesis,  determining  the  amounts  of  volatile  acids  formed  when 
re-formentation  mixtures  containing  varying  initial  quantities  of 
alcohol  and  sugar  are  inoculated  with  varying  numbers  of  yeast  cells. 
The  experiments  were  all  carried  out  with  carefully  sterilised  materials, 
and  no  relationship  could  be  determined  between  the  amounts  of 
volatile  acids  formed  and  the  number  of  yeast  cells  used  for  inocula- 
tion. In  the  case  of  inoculations  with  small  numbers  of  yeast  cells, 
there  were  relatively  large  amounts  of  unfermented  sugar  present  at 
the  end  of  the  experiment.  In  actual  practice  the  amount  of  volatile 
acid  is  larger  when  small  amounts  of  yeast  are  used  for  inoculation 
than  when  large  amounts  are  used,  and  the  difference  between  this 
fact  and  the  above  laboratory  experimental  facts,  the  authors  explain 
to  be  due  to  the  differences  in  conditions,  in  that  the  laboratory 
materials  were  all  sterile,  a  condition  impossible  in  practice.  In  the 
latter  case,  unless  alcoholic  fermentation  is  rapid  from  the  start,  which 
is  only  possible  when  suflScient  yeast  is  used  for  inoculation,  the 
bacteria  have  a  chance  of  development  and  thus  cause  the  presence  of ' 
the  acids.  S.  B.  S. 

Influence  of  Nitrogenous  Matter  on  the  Production  of 
Ethyl  Acetate  in  Alcoholic  Fermentation.  E.  Kayser  {Compi. 
rent.,  1912,  155,  185 — 187). — The  yeasts  employed  were  obtained 
from  sugar  cane  and  pine  apples.  The  nitrogenous  matter  was 
furnished  in  the  form  of  malt  dust,  peptone,  asparagine,  leucine, 
carbamide,  glycine,  and  ammonium  sulphate.  The  yeasts  were  sown 
in  media  containing  150  grams  of  sucrose,  1  gram  of  potassium 
hydrogen  phosphate,  traces  of  magnesium  sulphate,  and  0*5  gram  of 
nitrogen,  in  one  of  the  different  forms,  per  litre.  The  protein  nitrogen 
gave  a  higher  yield  of  ethyl  acetate  with  both  yeasts.  The  yeast  from 
sugar  cane  preferred  peptone  and  ammoniacal  nitrogen,  whilst  that 
from  pine  apple  preferred  amino-  and  amide-nitrogen.  W.  G. 

Action  of  Different  Salts  on  the  Development  of  Asper- 
gillus niger.  Alexander  Kiesel  {Compt.  reiul.,  1912,  155, 
193—196.  Compare  Clark,  Abstr.,  1899,  ii,  627).— A  study  of  the 
effect  of  some  twenty-seven  acids  and  acid  salts  on  the  growth  of 
Aspergillua  niger  with  an  endeavour  to  determine  the  limiting  doses 
wliich  inhibit  certain  vegetative  phenomena,  such  as  germination, 
development  of  mycelium,  and  fructification.  The  results,  which  are 
given  in  tabular  form,  show  that  the  physiological  activity  of  the  acids 
and  salts  does  not,  in  general,  correspond  with  their  chemical  activity, 
the  action  of  the  fatty  acids  and  also  of  chloroacetic  acid  being  much 
more  powerful  physiologically  than  chemically.  W.  Q. 

Influence  of  Zinc  on  the  Consumption  of  its  Hydrocarbon, 
Nitrogenous  and  Mineral  Food  by  Aspergillus  niger.  Mauriok 
Javiluer  (Covipt.  rend.,  1912,  155,  190—193.  Compare  Abstr., 
1908,  ii,  124;  1911,  ii,  222,  421,  644  j  this  vol.,  ii,  377).— The  presence 
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or  absence  of  zinc  has  a  marked  effect  on  the  consumption  of  all  the 
substances  necessary  to  the  growth  of  Aspergillus  niger.  Under  certain 
conditions,  zinc  regulates  the  consumption  of  sugar,  giving  a  larger 
crop,  when  present,  with  a  smaller  sugar  consumption  per  gram-weight 
of  dry  matter.  In  itgelf  it  is  incapable  of  rendering  nitric  nitrogen 
assimilable,  but  it  greatly  influences  the  results  with  ammoniacal 
nitrogen.  Presence  of  zinc  produces  a  much  greater  dry  weight  of 
crop  and  a  smaller  nitrogen  consumption.  Finally,  in  the  ashes  of 
Aspergillus  niger,  grown  on  a  zinc-containing  medium,  there  is  more 
silicon  and  phosphorus,  but  less  sulphur,  whilst  the  potassium  content 
remains  about  constant.  W.  G. 


Autolysis  of  Mould  Cultures.  Arthur  W.  Dox  and  Leonard 
Maynard  (J.  Biol.  Chem.,  1912,  12,  227— 232).— Common  saprophytic 
moulds  allowed  to  grow  in  suitable  media  form  a  dense  mycelium, 
which  after  several  weeks  disintegrates  ;  the  change  is  attributed  to 
autolysis.  During  the  first  week  or  two,  the  mould  assimilates  most  of 
the  nitrogen  of  the  medium,  and  subsequently  restores  to  it  a  large 
portion.     Nitrogen  was  not  assimilated  from  the  atmosphere. 

.  W.  D.  H. 


Influence  of  Phytin  on  the  Growth  of  Lupine  Seedlings. 
A.  R.  EosE  {Biochem.  Bull.,  1912,  1,  428— 438).— Phytin  added  to 
soil  does  not  cause  any  stimulation  of  growth  that  can  be  attributed 
to  the  phytic  acid.     It  acts  just  as  inorganic  phosphates  do. 

W.  D.  H. 


R&le  of  Metallic  Salts  in  the  Assimilation  of  Nitrates 
by  Green  Plants.  Octave  Dony-Henault  {Bull.  Soc.  chim.  Belg., 
1912,  26,  266 — 276). — The  photochemical  reduction  of  nitrates  to 
nitrites  is  greatly  increased  by  the  presence  of  manganese  salts.  Slight 
alkalinity  is  favourable  to  the  reduction.  A  precipitate  of  the  com- 
position represented  by  the  formula  MngOgjHgO  is  formed,  indicating 
simultaneous  oxidation  and  reduction.  Addition  of  dextrose  further 
increases  the  reduction,  and,  at  the  same  time,  prevents  precipitation  of 
the  manganese. 

Iron  salts  act  similarly  to  manganese  salts,  but  in  slightly  acid  solu- 
tions. For  this  reason,  iron  and  manganese  together  have  less  rather 
than  more  action  than  each  alone. 

The  results  of  experiments  with  cress  invariably  showed  that  nitrogen 
in  the  form  of  nitrates  is  more  rapidly  mobilised  in  presence  of 
manganese  or  iron  salts  than  in  their  absence. 

The  conclusion  is  drawn  that  the  catalytic  function  of  a  mineral 
element  will  depend  chiefly  on  the  conditions  of  the  medium,  and  that 
the  least  variation  in  alkalinity  or  acidity  may  suspend  the  activity  of 
one  catalyst  and  revive  that  of  another;  and  that  the  conception  of 
enzymes  specifically  adapted  to  each  phenomenon  of  oxidation  or  reduc- 
tion is  irrational.  Manganese  salts  may  cause  both  reduction  and 
oxidation  according  to  the  conditions.  N.  H.  J.  M. 
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The  Biocheraical  Behaviour  of  Perchlorates,  Chlorates, 
Nitrates,  and  Nitrites,  and  the  Reducing  Power  of  the  Root 
Nodules  of  Leguminosee,  especially  of  Vicia  faba.  Ugo 
Alvisi  and  M.  Orabona  {Oazzetta,  1912,  42,  i,  565 — 575). — Chlorates, 
but  not  perchlorates,  are  reduced  by  enzymes,  whilst  Penicilium 
glaucum  reduces  ammonium  perchlorate,  but  not  the  potassium  salt. 
Perchlorates  are  more  harmful  to  bean  plants  than  chlorates,  and 
ammonium  perchlorate  ia  reduced  to  chloride.  The  ammonium  salt  ia 
also  less  stable  than  the  potassium  salt  towards  the  root-nodules  of  the 
bean.     Experiments  with  nitrates  and  nitrites  are  inconclusive. 

0.  H.  D. 

The  Passage  of  Salts  through  Protoplasm.  I.  The  Influ- 
ence of  Salts  on  the  Absorption  of  Dyestuffs  by  the  Living 
Cell.  Josef  Endlrr  (^tocA«/».  Zeitach.,  1912,42,  440—469). — Asa 
result  of  experiments  on  different  varieties  of  plant  cells,  the  author 
draws  the  following  conclusions.  Neutral  salts  in  low  concentrations 
favour  the  entrance  of  dyestuffs  into  cells,  whereas  in  higher  con- 
centrations they  inhibit  the  entrance.  The  inhibitory  action  of 
various  anions  is  in  the  following  order  :  nitrate  •<[chloride  ^^[[sulphate 
<^tartrate,  citrate  ■<|aluminate  <^salicylate.  The  difference  in  the 
action  of  the  cations  is  less  marked,  aluminium  having  a  slightly 
stronger  inhibitory  action  than  the  others.  The  exit  of  dyestuffs 
from  cells  in  the  presence  of  salts  was  also  investigated.  The  exit  is 
favoured  by  various  ions  in  the  following  order :  sodium  <;[potassium 
<[magne8ium  ■<[[calcium]  <^aluminium,  and  nitrate  <^chloride 
■<]sulphate  <^tartrate  <^citrate.  S.  B.  S. 

The  Interdependence  of  Protein  Degradation  in  Plants,  and 
their  Respiratory  Processes.  II.  The  Action  of  Carbo- 
hydrates, Phosphates,  and  Oxidising  Reagents  on  the 
Formation  and  Assimilation  of  Ammonia  in  Killed  Plants. 
Wi.ADiMiR  Palladin  and  Nicolaus  Iwanoff  {Biochem.  Zeitsch.,  1912, 
42,  325 — 346.  Compare  this  vol.,  ii,  477). — The  experiments  were 
carried  out  with  various  killed  yeast  preparations.  It  was  found 
that  autolysis  in  water  is  accompanied  by  the  formation  of  ammonia, 
or  substances  which  readily  yield  ammonia  on  hydrolysis.  The 
addition  of  phosphates  inhibits  this  ammonia  formation,  the  mono- 
potassium  salt  acting  in  this  respect  more  vigorously  than  the  di- 
potassium  salt.  Dextrose  inhibits  the  ammonia  formation  more 
strongly  than  the  phosphates  ;  if  it  is  added  to  an  autolysing  mixture, 
further  formation  of  ammonia  ceases,  and  if  phosphate  is  added  in 
addition  to  the  dextrose,  the  ammonia  already  formed  commences  to 
disappear.  An  explanation  of  these  facts  is  offered  by  the  authors, 
who  assume  that  in  addition  to  processes  by  means  of  which  ammonia 
is  set  free  from  proteins,  processes  also  exist  by  means  of  which 
ammonia  can  be  assimilated.  They  suggest  that  methylation  of 
intermediary  degradation  products  can  take  place,  in  which  process 
either  dextrose  or  its  intermediary  degradation  products  can  take 
part,  for  it  is  known  that  betaines  are  widely  distributed  in  plants. 
Under  the  conditions  of  the  experiments,  ammonium  pyruvate  or  acid 
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ammonium  malate  are  nob  assimilated.  Lactose  has  but  little 
effect  in  inhibiting  ammonia  formation.  No  very  definite  solution  of 
the  question  as  to  the  part  played  by  oxygen  in  processes  discussed 
could  be  obtained.  S.  B.  S. 

Importance  of  Hydrogen  Cyanide  and  Glucosides  Pro- 
ducing Hydrogen  Cyanide  in  Plant  Chemistry.  Armand 
JoRissEN  {Bull.  Soc.  chim.  Belg.,  1912,  26,  199 — 205). — A  summary 
of  results  obtained  by  the  author  (Bull,  Acad.  Roy.  Belg,,  1884,  [iii], 
8;  1887,  14;  1891,  21)  and  by  Danstan,  Greshoff,  Treub,  and  by 
Laurent  and  Marchal.  N.  H.  J.  M. 

Fruit  of  Diervilla  Florida.  Lowell  E.  Dawson  (Chem.  News, 
1912,  106,  18— 20).— The  ripe  fruit  of  the  bush  honeysuckle, 
Diervilla  Florida,  is  dark  red  in  colour,  resembling  large  currants. 
The  dry  fruit  contains  38%  of  sugar,  part  of  which  is  Isevulose,  3-5%  of 
ash,  of  which  a  full  analysis  is  given,  3*75%  of  an  oil  which  seems  to 
belong  to  the  castor  oil  group,  and  2*86%  of  nitrogen.  Tartaric  and  citric 
acids  are  present,  and  probably  narceine,  which  was  not  identified  with 
certainty.  E.  F.  A. 

The  Glucoside  in  the  Seeds  of  Hevea  brasiliensis,  Miill. 
Arg.  K.  GoRTER  {Rec.  trav.  chim.,  1912,  31,  264 — 266). — By  repeated 
extraction  with  boiling  alcohol  (96%)  a  glucoside  has  been  isolated 
from  the  seeds  of  Hevea  brasiliensis,  which  is  found  to  be  identical  in 
every  respect  with  the  phaseolunatin  isolated  by  Dunstan  and  Henry 
from  the  beans  of  Phaseolus  lunatus  (Abstr.,  1904,  ii,  71)  and  from  the 
roots  of  the  bitter  cassava  (Abstr.,  1906,  ii,  795).  W.  G. 

Biochemical  Studies  on  Soils  Subjected  to  Dry  Heat.  Fred 
J.  Seaver  and  Ernest  D.  Clark  {Biochem.  Bull,  1912,  1,  413 — 427). 
— Extracts  of  heated  soils  have  a  deeper  colour  than  those  of  unheated 
soils.  This  serves  as  an  index  of  increase  of  soluble  matter.  Heated 
soils  retard  the  growth  of  green  plants,  but  increase  that  of  fungi. 

W.  D.  H. 


Analytical  Chemistry. 


Preparation  of  Normal  Solutions.  Willem  Stortenbeker 
(Chem.  Weekblad,  1912,  9,  565 — 570). — The  author  discusses  the  errors 
usually  characteristic  of  volumetric  analysis,  and  the  precautions 
adopted  to  eliminate  them.  A.  J.  W. 

Estimation  of  Iodine  in  Presence  of  Other  Halogens  and 
Organic  Matter.  E.  C.  Kendall  (/.  Amer.  Chem.  Soc,  1912,  34, 
894 — 909). — During  an  investigation  of  the  thyroid  gland,  a  method 
was  devised  by  Hunter  (Abstr.,  1910,  ii,  650)  for  estimating  small 
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quantities  of  iodine  in  organic  BubstanceH.  This  method  was  based  on 
the  oxidation  of  the  iodine  to  iodic  acid  and  the  subsequent  estimation 
of  the  latter.  It  has  been  found  that  the  reactions  involved  in  this 
process  are  quantitative  when  larger  amounts  of  iodine  are  present, 
and  the  conditions  have  therefore  been  determined  under  which  the 
method  can  be  applied  to  the  estimation  of  iodine  in  presence  of 
bromides,  chlorides,  and  organic  matter. 

When  the  iodine  is  present  in  the  free  state  or  as  an  iodide,  the 
solution  to  be  tested  is  rendered  neutral  or  slightly  alkaline  and  is 
treated  with  phosphoric  acid  and  sodium  hypochlorite.  The  solution  is 
left  for  two  to  three  minutes  after  it  has  become  colourless,  and  5% 
solution  of  phenol  is  then  added.  The  phenol  combines  with  the  free 
chlorine  in  solution  to  form  chlorophenol.  A  few  drops  of  phenol- 
phthalein  are  added,  and  the  solution  made  slightly  alkaline  with 
sodium  hydroxide.  It  is  then  acidified  with  phosphoric  acid  and 
excess  of  potassium  iodide  introduced.  Iodine  is  liberated  and  is 
titrated  with  sodium  thiosulphate.  The  method  is  not  affected  by  the 
presence  of  chlorides. 

"When  bromine  is  present,  benzene  is  added  to  the  solution  before  it 
is  treated  with  sodium  hypochlorite.  After  the  iodine  has  been 
oxidised  to  iodic  acid,  the  solution  is  boiled.  The  benzene  reacts 
with  the  hypochlorite  and  hypobromite  to  form  chloro-  and  bromo- 
benzene,  whilst  the  free  bromine  is  expelled  during  the  boiling. 

If  iodine  is  to  be  estimated  in  material  containing  organic  matter, 
nitrites,  copper,  iron,  mercury,  or  silver,  such  substances  must  bo 
removed  and  the  iodine  obtained  in  the  form  of  iodide.  This  can  be 
accomplished  by  fusing  the  substance  with  sodium  hydroxide,  and, 
after  cooling,  adding  a  little  potassium  nitrate  and  repeating  the  fusion. 
The  contents  of  the  crucible  are  dissolved  in  water  and  the  solution 
is  filtered  if  necessary.  The  solution  is  then  acidified,  sodium  hydrogen 
sulphite  having  been  previously  added  to  prevent  loss  of  iodine  with 
tlie  carbon  dioxide  evolved.  The  iodine  is  now  present  as  hydriodic 
acid,  and  can  be  estimated  by  the  method  already  described.  A 
modification  of  this  process  has  been  devised  for  estimating  iodine 
when  present  in  small  quantities,  and  especially  with  reference  to  the 
iodine  of  the  thyroid  gland.  It  is  also  recommended  as  a  qualitative 
test,  and  is  said  to  he  capable  of  detecting  0*005  mj».  of  iodine. 

Full  details  of  these  methods  are  given,  as  well  as  of  the  precautions 
to  be  observed  in  their  application.  E.  G. 

Estimation  of  Inorganic  Phosphorus  in  Plant  Substances. 
R.  C.  CoLLisoN  {J.  Biol.  Ghe.m.,  1912,  12,  65— 72).— The  finely  ground 
sample  is  extracted  with  94 — 96%  ethyl  alcohol  containing  ()'2%  of 
hydrochloric  acid  ;  this  prevents  enzyme  and  bacterial  decomposition 
of  organic  phosphorus  compounds,  and,  further,  the  latter  are  practically 
insoluble  in  this  solvent.  The  extract  is  filtered  after  three  hours' 
shaking,  a  procedure  which  is  usually  very  rapid  even  with  extracts  of 
leguminous  seeds  which  are  otherwise  difficult  to  filter.  Au  aliquot 
portion  of  the  filtrate  is  made  just  alkaline  with  ammonia,  and  after 
remaining  all  night  it  is  filtered.  The  precipitate  is  carefully  trans- 
ferred to  the  filter,  washed  with  ammoniacal  alcohol,  and  allowed  to 
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dry.  It  is  next  dissolved  in  0'5%  nitric  acid,  and  the  phosphorus  precipi- 
tated with  acid  molybdate  solution.  E.  F.  A. 

Estimation  of  Arsenic,  Erwin  Rupp  and  Franz  Lkhmann 
(Arch.  Fharm.,  1912,  250,  382 — 389). — Arsenic  in  organic  matter  can 
be  rapidly  estimated  as  follows.  The  substance  under  examination, 
5 — 20  grams,  is  intimately  mixed  with  10  grams  of  powdered  potassium 
permanganate  and  10  c.c.  of  dilute  sulphuric  acid  in  a  porcelain  dish. 
The  mixture  is  heated,  with  frequent  shaking,  on  the  water-bath  for 
fifteen  minutes.  The  almost  powdery  product,  while  still  warm,  is 
slowly  treated  with  25  c.c.  of  concentrated  sulphuric  acid,  and  soon 
afterwards,  with  30  c.c.  of  3%  hydrogen  peroxide.  When  the 
effervescence  has  ceased,  the  liquid  is  washed  into  a  Kjeldahl  flask 
with  30  c.c.  of  concentrated  sulphuric  acid,  and  10  grams  of  hydrated 
ferrous  sulphate  are  added.  After  cooling  the  flask  and  adding 
50  grams  of  sodium  chloride,  the  contents  are  distilled  on  a  sand-bath. 
The  distillate,  which  must  pass  through  a  Kjeldahl  safety-bulb,  is 
collected  in  100  c.c.  of  water  and  40  grams  of  sodium  hydrogen 
carbonate  in  a  large  Erlenmeyer  flask.  The  distillation  is  stopped  as 
soon  as  the  sodium  hydrogen  carbonate  has  disappeared,  and  the 
contents  of  the  receiver  are  cooled,  basified  with  sodium  hydrogen 
carbonate,  and  filtered  if  necessary,  and  titrated  with  N/IO-  or  iVyiOO- 
iodine  solution ;  0*5  c.c.  of  iVyiOO-iodine  must  be  subtracted  from  the 
titre. 

The  organic  matter  can  be  destroyed  by  potassium  persulphate  and 
dilute  sulphuric  acid,  but  the  method  is  less  satisfactory  than  that 
described  above.  C.  S. 

Estimation  of  Arsenious  Acid  with  Potassium  Per- 
manganate in  Presence  of  Hydrochloric  Acid.  Ludwig  Moser 
and  F.  Peejatel  [Monatsh.,  1912,  33,  751 — 758). — The  estimation  of 
arsenious  acid  with  permanganate  in  acid  solution  requires  certain 
precautions.  If  the  oxidising  agent  is  added  too  rapidly  to  a  fairly 
concentrated  solution  of  arsenious  acid,  a  yellow  or  brown  coloration 
is  produced,  and  it  is  impossible  to  fix  the  end  point  of  the  reaction. 
Good  results  are  obtained  by  the  following  process  : 

0*1  to  0'3  Gram  of  arsenious  acid  is  dissolved  in  a  little  concentrated 
sodium  hydroxide  containing  1  gram  of  solid  sodium  hydroxide,  and 
diluted  to  100  or  200  c.c.  About  10 — 15  c.c.  of  concentrated  hydro- 
chloric acid  are  added,  and  permanganate  run  in  at  the  ordinary 
temperature  drop  by  drop  with  good  stirring.  The  end  point  is 
denoted  by  a  rose  coloration,  which  persists  for  two  to  three  minutes. 

E.  F.  A. 

Separation  of  Arsenic  from  Antimony  and  Other  Metals  by 
means  of  Methyl  Alcohol  in  a  Current  of  Air.  Ludwig  Moser 
and  F.  Perjatel  {Monatsh.,  1912,  33,  797— 820).— The  solution 
containing  arsenic  in  concentrated  hydrochloric  acid  solution,  to  which 
methyl  alcohol  has  been  added,  is  heated  in  a  boiling-water  bath,  and 
a  current  of  dry  air  passed  through.  Part  of  the  arsenic  volatilises  as 
trichloride,  the  rest  distils  as  methyl  arsenite,  and  becomes  hydrolysed 
on  passing  into  water  placed  in  the  receiver. 
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When  the  arsenic  is  present  in  the  tervalent  state,  the  operation 
can  be  carried  out  directly,  but  when  arsenic  acid  is  present,  it  must 
first  be  reduced  by  means  of  a  ferrous  salt.  Under  the  experimental 
conditions,  methyl  alcohol  has  no  reducing  action  on  the  quinquevalent 
arsenic. 

The  usual  process  of  oxidising  arsenious  acid  with  concentrated 
sulphuric  acid  and  potassium  chlorate  leads  to  loss  of  arsenic,  and 
should  be  abandoned.  The  velocity  of  oxidation  is  small,  and  in 
spite  of  an  excess  of  chlorine,  arsenic  trichloride  remains  unattacked, 
and  volatilises  when  the  solution  is  heated.  Oxidation  of  arsenic 
derivatives  by  chlorine  in  alkaline  solution  is  complete. 

Arsenic  acid  is  only  reduced  in  traces  when  acted  on  by 
concentrated  hydrochloric  acid. 

The  chief  advantage  of  the  new  process  is  its  simplicity,  and  the 
avoidance  of  a  stream  of  hydrogen  chloride.  The  distillation  is 
complete  in  one  and  a-half  hours. 

Examples  are  quoted  to  show  the  separation  of  arsenious  acid  from 
antimony,  which  is  estimated  in  the  residue,  the  estimation  of  arsenic 
in  ores,  and  its  separation  from  other  metals. 

The  arsenic  in  the  distillate  is  titrated  in  sodium  hydrogen 
carbonate  solution  with  iodine,  the  presence  of  methyl  alcohol  being 
without  effect.  E.  F.  A. 

The  Technical  Analysis  of  Cement.  G.  Hentschel  {Cham. 
Zeit.,  1912,  36,  821— 822).— Silica  may  be  rapidly  and  accurately 
estimated  in  cement  by  grinding  1  gram  with  20 — 30  c.c.  of  80% 
acetic  acid  and  heating  on  the  water-bath  until  decomposed.  It  is 
then  heated  to  boiling,  20  c.c.  of  hot  water  are  added,  followed  by 
dilute  nitric  acid  until  the  red  colour  due  to  iron  disappears.  After 
again  boiling,  the  solution  is  decanted  from  the  silica,  which  is 
washed  on  the  filter  with  water  containing  a  little  nitric  acid,  dried, 
and  ignited. 

Sulphates  are  estimated  in  the  filtrate  by  heating  to  boiling  and 
precipitating  with  crystallised  barium  chloride.  After  five  to  ten 
minutes,  hydrochloric  acid  is  added,  and  the  solution  is  boiled  for  a 
further  five  to  ten  minutes.  The  barium  sulphat-e  may  then  be  collected 
after  five  minutes.  C.  H.  D. 

Rapid  Estimation  of  the  Impurities  Contained  in  Paints 
Made  with  Zinc  Oxide.  Emile  Kohn-Abrest  {Ann.  Chim.  anal., 
1912,  17,  249 — 254). —  A  technical  process  for  the  approximate 
estimation  of  lead  carbonate,  zinc  sulphide,  barium  sulphate,  etc.,  in 
commercial  zinc-white,  or  the  paint  made  thereof. 

In  the  case  of  paint,  0*4  gram  of  the  sample  is  burned  after  adding 
a  few  c.c.  of  15%  ammonium  nitrate,  when  a  white  ash  is  obtained 
readily;  of  the  dry  material,  0*2  gram  is  taken.  The  mass  is  treated 
in  a  tube  with  12  c.c.  of  a  liijuid  made  by  mixing  100  c.c.  of  ammonia 
with  100  c.c.  of  20%  ammonium  chloride  and  100  c.c.  of  20%  ammonium 
carbonate. 

The  zinc  oxide  dissolves  completely,  whereas  the  impvirities  are  left 
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undissolved.  By  comparison  with  mixtures  of  known  composition,  a 
fair  idea  may  be  obtained  as  to  the  amount  of  admixture  present  (lead 
carbonate  for  instance).  To  make  sure,  the  ammoniacal  liquid  may 
be  decanted  and  the  precipitate  tested  rapidly  ;  for  instance,  if  com- 
pletely soluble  in  dilute  hydrochloric  acid,  barium  sulphate  is  absent, 
and  lead  or  zinc  should  be  tested  for.  The  process  does  not  work 
well  for  the  detection  ot  zinc  sulphide  in  paints.  L.  de  K. 

Analysis  of  White  Metals  Containing  Copper,  Antimony, 
Tin,  Lead,  Iron,  and  Zinc.  R.  Kopenhague  (Ann.  Chim.  anal., 
1912,  17,  241 — 243). — Two  grams  of  the  alloy  are  boiled  with  nitric 
acid  '(800  c.c.  diluted  to  a  litre).  After  evaporating  to  dryness,  the 
mass  is  dissolved  in  20  c.c,  of  nitric  acid,  25  c.c.  of  ammonium 
nitrate  (120  grams  per  litre)  are  added,  and  the  whole  is  heated  to 
boiling.  When  cold,  the  deposit  is  collected  and  washed  wiith  a  liqud 
composed  of  40  c.c.  of  nitric  acid,  30  c.c.  of  ammonia,  and  water  up 
to  a  litre.  The  filtrate  contains  copper,  lead,  iron,  and  zinc,  whilst  the 
precipitate  contains  tin  and  antimony  more  or  less  contaminated  with 
copper,  lead,  and  iron.  The  latter  is  then  rinsed  off  the  filter,  a  large 
excess  of  ammonia  is  added,  and  a  current  of  hydrogen  sulphide  is 
passed,  which  causes  the  tin  and  antimony  to  dissolve,  leaving  behind 
traces  of  the  other  sulphides  which  are  dissolved  in  nitric  acid  and 
a  drop  of  bromine,  and  after  boiling  united  with  the  main  solution. 

The  ammoniacal  sulphide  solution  is  evaporated  to  dryness,  100  c.c. 
of  solution  of  potassium  chlorate  (50  grams  per  litre)  are  added,  and 
then  35  c.c.  of  hydrochloric  acid.  After  evaporating  to  dryness,  the 
residue  is  dissolved  in  8  c.c.  of  hydrochloric  acid,  150  c.c.  of  water, 
and  25  grams  of  ammonium  oxalate  are  added.  After  heating  to 
boiling,  the  antimony,  with  a  trace  of  copper,  is  precipitated  by 
passing  a  current  of  hydrogen  sulphide  for  two  hours ;  the  tin  is  not 
precipitated.  After  adding  a  little  ammonium  sulphate  to  the  almost 
boiling  liquid,  the  precipitate  is  collected  and  washed  with  a  strong 
solution  of  oxalic  acid  to  which  has  been  added  a  little  ammonium 
sulphate  and  hydrochloric  acid.  The  precipitate  is  next  heated  with 
20  c.c.  of  a  15%  solution  of  potassium  hydroxide  until  the  sulphides 
become  black ;  the  antimony  is  then  reprecipitated  from  the  filtrate 
by  adding  a  slight  excess  of  hydrochloric  acid,  and  after  redissolying 
the  precipitate  in  hydrochloric  acid  and  potassium  chlorate,  the  residue 
obtained  on  evaporation  is  dissolved  in  dilute  hydrochloric  acid, 
potassium  iodide  is  added,  and  the  iodine  liberated  (which  represents 
the  antimony)  is  titrated  with  thiosulphate. 

The  tin  is  recovered  from  its  solution  by  electrolysis.  The  lead  is 
separated  as  usual  by  evaporation  with  sulphuric  acid.  The  filtrate  is 
freed  from  copper  by  means  of  hydrogen  sulphide,  and  the  zinc  and 
iron,  after  being  separated  by  means  of  a  double  precipitation  with 
ammonia,  are  found  by  a  volumetric  estimation  of  the  iron  and 
precipitation  of  the  zinc  as  sulphide,  which  is  then  heated  to  oxide. 
The  copper  is  determined  separately.  Two  grams  are  dissolved 
in  30  C.C,  of  nitric  acid  (1  :  1),  diluted  to  300  c.c,  and  electrolysed 
without  paying  attention  to  the  tin-antimony  precipitate.     The  deposit 
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ubiained  mu8t  be  redissolved  in  10  c.c.  of  sulphuric  acid  and  20  c.c. 
of  ultric  acid,  and,  after  diluting  to  300  c.c,  electrolysed  again. 

L.  DE  K. 

Electrolytic  Estimation  of  Manganese  and  its  Separation 
from  Iron.  HknAi  Golhlum  and  [Mile.]  HELfcNE  Gunthek  (Compt. 
rend.,  1912,  155,  166— 168).— Working  at  80°  with  100  c.c.  of 
Holution  containing  variable  quantities  of  iron  and  manganese  and 
10  grams  of  ammonium  oxalate,  using  a  platinum  dish  as  anode  and 
a  rotating  cathode  consisting  of  a  small  platinum  capsule  with  holes  in 
it,  the  authors  obtained  complete  deposition  of  0*1  gram  of  manganese 
as  manganese  dioxide,  in  an  adherent  form,  in  one  and  a-half  hours. 
The  deposit  contained  not  more  than  five  parts  of  iron  per  1000.  The 
success  of  the  operation  depends  on  the  density  of  the  current  and  the 
i-ate  of  revolution  of  the  cathode,  the  best  results  being  obtained  with 
2  amperes  at  3  volts  and  a  rotation  of  700  turns  per  minute.  Under 
these  conditions  most  of  the  iron  remains  in  solution,  and  can  be 
deposited  by  further  electrolysis.  W.  G. 

The  Electrolytic  Estimation  of  Molybdenum.  I.  Arthur 
FiscuEU  and  J.  Weise  {Zeitsch.  anal.  Chem.,  1912,  51,  537 — 550) 
— A  critical  investigation  of  the  electrolytic  estimation  of  molybdenum. 

In  order  to  accelerate  the  electrolysis,  a  small  quantity  of  sulphuric 
acid  has  hitherto  been  employed,  but  the  authors  have  substituted  for 
this  hydrochloric  acid  (about  0*25  c.c.  of  fuming  acid  to  120  c.c. 
of  liquid). 

The  molybdenum  sesquioxide  deposited  may  be  converted  into 
molydouum  trioxide,  without  the  use  of  nitric  acid,  by  simply  heating 
for  some  time  at  400°  by  means  of  an  electric  arrangement. 

L.  DE  K. 

The  Estimation  of  Thorium,  Especially  in  Monazite  Sand, 
by  means  of  Sodium  Hypophosphate.  Arthur  Rosenheim 
{Chem.  ZeiL,  1912,  36,  821.  Compare  Koss,  this  vol.,  ii,  809).— 
In  the  analysis  of  monazite  sand,  100  grams  kre  converted  into 
sulphates,  dissolved  in  cold  water,  and  diluted  to  a  litre.  After  cool- 
ing, 100  c.c.  of  the  clear  solution  are  taken,  mixed  with  50  c.c.  of 
concentrated  hydrochloric  acid  and  180  c.c.  of  water,  heated  to  boiling, 
and  precipitated  by  means  of  a  cold  saturated  solution  of  sodium 
hypophosphate.  The  precipitate  is  filtered  hot,  and  washed  with 
slightly  acid,  hot  water  until  free  from  other  eart-hs.  The  precipitate 
contains  thorium,  zirconium,  and  titanium.  In  order  to  separate  from 
these  impurities,  it  is  heated  with  the  filter  paper  with  50  c.c.  of 
concentrated  sulphuric  acid,  gradually  adding  crystals  of  potassium 
nitrate.  After  removal  of  most  of  the  acid  by  evaporation,  the  residue 
is  boiled  with  dilute  ammonia,  and  then  with  hydrochloric  acid. 
Thorium  is  precipitated  from  the  filtrate  as  oxalate. 

The  thorium  liypophosphate  is  converted  into  pyrophosphate  by 
ignition  without  the  filter,  but  the  weight  is  always  slightly  low. 

Sodium   hypophosphate   is   conveniently   prepared    by    the    anodic 
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oxidation   of  phosphides   (Rosenheim  and  Pinsker,   Abstr.,   1910,  ii, 
708).  C.  H.  D. 

The  Testing  of  Enamels  containing  Antimony.  Rud. 
KicKMANN  {Zeitsch.  angew.  Chem.,  1912,  25,  1518  —  1519). — The  enamel 
(cleansed  from  any  adhering  iron)  is  boiled  for  half  an  hour  with  4% 
acetic  or  2%  tartaric  acid  solution,  and  the  filtrate  is  divided  into 
halves.  One  portion  is  tested  for  antimony  with  hydrogen  sulphide, 
and  should  this  be  present,  the  other  portion  is  titrated  with  standard 
permanganate.  Should,  however,  no  permanganate  be  consumed,  this 
proves  that  the  metal  was  present  in  its  higher  state  of  oxidation 
(sodium  metantimoniate),  which,  according  to  the  author,  is  harmless. 

L.  DE  K. 

Analysis  of  Platinum  Alloys.  H.  Arnold  {Zeitsch.  anal.  C/tem., 
1912,  51,  550 — 554). — One  gram  of  the  alloy  is  dissolved  in  aqua 
regia,  the  solution  is  evaporated  to  dryness,  and  the  residue  evapor- 
ated three  times  with  a  little  hydrochloric  acid.  The  mass  is  then 
dissolved  in  10  c.c.  of  h}'drochloric  acid,  and  1  gram  of  potassium 
hydroxide  dissolved  in  a  little  water  is  added.  After  evaporating 
just  to  dryness,  the  mass  is  treated  with  50  c.c.  of  alcohol,  and  the 
potassium  platinichloride  is  washed  by  decantation  with  alcohol 
until  this  runs  off  colourless.  The  compound  is  then  dried,  and  to  it 
is  added  the  ash  of  the  filter  used,  when  it  is  gradually  heated  until 
the  potassium  chloride  begins  to  melt.  A  complete  reduction  of 
the  compound  to  platinum  and  potassium  chloride  is  readily  effected 
by  heating  in  a  current  of  hydrogen.  The  whole  is  then  heated 
gently,  first  with  dilute  nitric  acid  and  then  with  dilute  ammonia,  to 
dissolve  any  silver  chloride.  The  residual  platinum  is  then 
ignited  and  weighed  ;  it  is  advisable  to  evaporate  it  with  a  little 
hydrofluoric  acid  should  it  be  contaminated  with  silica.  In  the 
alcoholic  filtrate  the  metals  (copper,  nickel,  iron,  etc.)  are  separated  by 
the  usual  methods.  The  ether  process  for  separating  iron  from  nickel 
is  recommended.  L.  de  K. 

Some  Tests  for  the  Determination  of  the  Purity  of 
Turpentine  Oils.  R^ne  Marcille  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
762 — 766). — A  description  of  tests  for  the  detection  of  adulteration  in 
turpentine  oils;  the  tests  described  are  based  on  (1)  the  solubility  in 
98%  acetic  acid  ;  (2)  the  thermal  effect  of  mixing  with  sulphuric  acid  ; 
(3)  the  solubility  in  sulphuric  acid.  D.  F.  T, 

Indirect  Estimation  of  Alcohol  in  Beer.  Wilhelm  Fresenius 
and  Leo  Grunhut  {Zeitsch.  anal.  Chem.,  1912,  51,  554 — 561). — A  new 
formula  is  proposed,  namely,  l/A'j?/^o=  1  +  l/D<./(0- l/Ajo/^a,  in  which 
A't"V  =  the  (calculated)  density  of  the  beer  distillate  made  up  with  water 
to  the  original  weight,  D^yr  the  density  of  the  beer  fully  deprived  of 
carbon  dioxide,  and  A^fj^^,  the  density  of  the  alcohol-free  residue  made 
up  to  its  original  weight.  Reference  is  then  made  to  the  usual  alcohol 
tables  (alcohol  by  weight). 

If  the  density  is  required  with  regard  to  water  at  4°,  the  formula 
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becomes:  l/Ai"i.=»l/8,./4. +l/D^/4.- l/A^^^.,  in  which   8,y4.  =  the  density 
of  water  at  f  in  regard  to  water  at  4°.  L.  db  K. 

A  Colour  Reaction  of  Alcohols  and  Alcoholic  Hydroxyl 
Groups.  Leopold  Rosenthaler  {Chein.  Zeit.,  1912,  36,  83U). — A  red 
coloration  is  obtained  when  an  alcohol  is  heated  in  presence  of  sodium 
or  potassium  hydroxides  with  a  mixture  consisting  of  1  part  of  a 
0"7%  sodium  nitrite  solution  and  4  parts  of  a  0*5  sulphanilic  acid 
solution  (in  dilute  hydrochloric  acid).  The  reaction  is  not  very 
sensitive,  but  may  be  obtained  with  2  5  mg.  of  ethyl  alcohol  or 
10  mg.  of  glycerol.  The  higher  alcohols  and  certain  carbohydrates 
give  the  coloration,  as  do  also  hydroxy-acids,  such  as  lactic,  malic,  tartaric, 
and  citric  acids.  The  coloration  develops  slowly  at  the  ordinary 
temperature,  except  in  the  case  of  malic  acid,  this  acid  giving  a  reaction 
almost  immediately.  W.  P.  S. 

Estimation  of  Phenol  and  p-Cresol  in  Mixtures.  Hugo  Ditz 
and  Friedrich  Bardach  (Biochem.  Zeitsch.,  1912,  42,  347 — 356). — 
Polemical.  A.  reply  to  Siegfried  and  Zimmermann  (Abstr.,  1910, 
i,  72,  941).  S.  B.  S. 

A  Modification  of  Bitter's  Method  for  the  Estimation  of 
Cholesterol.  Harry  J.  Corper  (/.  Biol.  Chem.,  1912,  12,  197—204). 
— The  error  in  Bitter's  method  occasioned  by  the  use  of  an  excess  of 
sodium  ethoxide  in  saponi6cation  (compare  this  vol.,  ii,  302)  can  be 
overcome  by  neutralising  this  substance  with  carbon  dioxide.  The 
method  is  then  accurate  within  milligrams.  W.  D.  H. 

Critical  Study  of  Sugar  Analysis  by  Copper  Reduction 
Methods.  Amos  W.  Peters  {J.  Amer.  Chem.  Soc.,  1912,  34, 
928 — 954). — A  study  has  been  made  of  the  various  processes  for 
estimating  sugar  by  copper  reduction  with  the  object  of  finding  a  rapid 
and  accurate  method  suitable  for  use  in  urine  analysis.  The  condi- 
tions of  the  reduction  and  of  the  volumetric  estimation  of  copper 
in  alkaline  tartrate  solutions  by  the  iodide  method  have  been  care- 
fully investigated  and  standardised.  All  the  conditions  have  been 
controlled  by  means  of  dextrose  of  known  purity,  and  a  series  of 
values  has  been  tabulated  which  enables  the  probable  limits  of  error 
to  be  estimated.  The  method  thus  elaborated  has  yielded  good 
results.  E.  G. 

Detection  of  Adulteration  by  Colloido-chemical  Methods. 
Ernst  Marriage  {Zeitsch.  Chem.  Ind.  KoUoide,  1912,  11,  1 — 5).— It 
has  been  found  that  the  form  in  which  lead  iodide  is  precipitated, 
when  a  jelly  containing  potassium  iodide  is  brought  into  contact  with 
an  aqueous  solution  of  lead  nitrate,  varies  according  to  the  nature  of 
the  colloidal  medium.  If  the  jellies  and  superposed  aqueous  solutions 
are  contained  in  test-tubes,  slow  diffusion  and  precipitation  occur,  and 
after  some  days  or  weeks,  differences  are  shown  by  different  jellies 
which  are  directly  visible  by  the  naked  eye.  The  conditions  of  the 
interaction  can,  however,  be  so  arranged  that,  with  the  aid  of  a 
microscope,  differences  are  exhibited  after  a  few  hours. 
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The  variation  in  the  character  of  the  precipitated  lead  salt  may  in 
certain  cases  be  utilised  for  the  detection  of  adulteration  in  fruit 
jellies.  The  possibility  of  this  is  demonstrated  by  a  comparison  of  the 
results  obtained  with  gelatin,  agar,  and  various  fruit  jellies,  and  with 
jellies  containing  mixtures  of  these  in  different  proportions. 

H.  M.  D. 

Detection  and  Estimation  of  Volatile  Fatty  Acids  by  Steam 
Distillation  in  Vacuum.  F.  Edelstein  and  F.  von  Csonka  (Biochem. 
Zeitsch.,  1912,  42,  372 — 392). — The  authors  give  the  manipulative 
details  for  the  method  indicated  in  the  title,  and  examples  of  the 
application  to  various  physiological  and  pathological  materials. 

S.  B.  S. 

Estimation  of  Fat  by  the  Method  of  Direct  Hydrolysis. 
S.  SziKELY  (Biochem.  Zeitsch.,  1912,  42,  412— 413).— In  view  of  the 
fact  that  the  principle  of  this  method  of  fat  estimation  was  intro- 
duced by  Liebermann  and  Szekely,  the  author  suggests  that  it  should 
be  designated  as  the  "  direct  hydrolysis  method  "  rather  than  the 
"  Kumagawa-Suto  method."  S.  B.  S. 

Detection  of  Adulteration  of  Butter.  Lucikn  Robin  (Ann. 
Chim.  anal.,  1912,  17,  254 — 256). — A  slight  modification  of  the 
author's  process  for  the  detection  of  margarine  and  cocoanut  oil  in  butter 
(A.bstr.,  1907,  ii,  239). 

It  is  now  recommended  that  the  fatty  acids  soluble  in  water  should 
be  determined  instead  of  the  insoluble  acids,  and  the  latter  then  obtained 
by  difference,  by  subtracting  the  first  from  those  soluble  in  alcohol 
(56-5°  French). 

This  is  carried  out  by  placing  60  c.c.  of  the  filtrate  at  15°  (which 
contains  besides,  the  acids  soluble  in  water  also  those  soluble  in  the 
56*5°  alcohol)  in  a  120  c.c.  flask,  and  after  adding  a  spoonful  of  talc, 
the  whole  is  made  up  to  the  mark  with  water.  After  thorough 
shaking,  100  c.c.  of  the  filtrate  are  titrated  with  iV^/10-polassium 
hydroxide  and  phenolphthalein.  The  volume  of  alkaline  liquid  added 
X  0'6  =  water-soluble  portion.  Multiplied  by  4*8  a  close  approxima- 
tion to  the  Reichert  number  is  obtained. 

In  judging  the  amount  of  cocoanut  oil,  the  relation  insoluble  in 
water/soluble  in  water  x  10  must  be  reduced  from  13  to  12. 

L.  DE  K. 

Modifications  of  the  Robin  Process  for  Butter  Analysis. 
Marion  (Ann.  Chim.  anal.,  1912,  17,  256 — 258). — It  is  pointed  out 
how  essential  it  is  that  in  Robin's  process  (see  preceding  abstract)  the 
temperature  should  be  constant  at  15°.  Moreover,  the  strength 
of  the  alcohol  (56*5°  French)  must  be  maintained  all  through  the 
operation. 

Starting  from  absolute  alcohol  is  very  inconvenient,  but  the  author 
gives  instructions  how  to  employ  such  alcohols  as  are  kept  in  any 
laboratory  and  are  of  a  known  strength.  L.  de  K.  j--* 
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Refraction  and  Magnetic  Rotation  of  Mixtures.  Frederic 
ScHWEBS  (Compt.  rend.,  1912,  156,398 — 400). — In  connexion  with  the 
results  recorded  by  MuUer  and  Guerdjikoff  (this  vol.,  ii,  325)  it  is 
pointed  out  that  since  magnetic  rotation  and  refractive  index  are  both 
dependent  on  co-volume,  it  is  unlikely  that  one  should  be  a  linear 
function  of  concentration,  whilst  the  other  should  show  a  "  break  "  in 
the  curve  at  a  definite  concentration  (compare  Abstr.,  1910,  ii,  913, 
1039  ;  1911,  ii,  92,  949).  Further,  the  figures  found  for  the  refractive 
indices  of  (1)  aniline,  and  (2)  some  of  the  alcohol-aniline  mixtures,  do 
not  agree  with  the  fairly  concordant  figures  recorded  by  previous 
workers.  T.  A.  H. 

The  Refractive  Indices  of  Solutions  of  the  Cadmium 
Haloids.  Fredekick  H.  Getman  and  Helen  T.  Gilroy  (Amer. 
('hem.  J.,  1912,  48,  138 — 145). — The  molecular  refractivities of  aqueous 
solutions  of  cadmium  chloride,  bromide,  and  iodide,  varying  in 
concentration  from  approximately  1%  to  40%.  are  nearly  constant  over 
the  entire  range  of  concentrations.  Using  the  values  of  the  atomic 
refractivities  of  the  halogens  given  by  Baxter  (Abstr.,  1911,  ii,  557), 
the  atomic  refractivity  of  cadmium  is  calculated  to  be  5  30,  5*52,  and 
r)05  in  the  solutions  of  the  chloride,  bromide,  and  iodide  respectively, 
giving  a  mean  value  of  5'29.  T.  S.  P. 

Dispersion  of  Cinnabar.  Hermann  Rose  (Centr.  Min.,  1912, 
527 — 531). — The  refractive  indices  of  cinnabar  have  been  determined 
for  light  of  different  wave-lengths  with  a  prism  cut  from  a  crystal 
from  New  Almaden.  L.  J.  S. 

Variation  of  the  Abiotic  Power  of  the  Ultra-violet  Rays 
with  their  Wave-length.  Mme.  Victor  Henri  and  Victor  Henri 
{Compt.  rend.,  1912,  155,  315 — 318). — A  study  of  the  abiotic  power  of 
ultra-violet  rays  below  X  =  3000/ti.  The  sources  used  for  the  rays  were 
(1)  a  condensed  spark  from  magnesium  ;  (2)  a  mercury  arc  in  quartz  ; 
(3)  a  condensed  spark  from  cadmium.  Screens  were  employed  to  arrest 
certain  portions  of  the  ultra-violet  spectrum.  A  table  is  given  showing 
the  ultra-violet  rays  from  the  three  sources  employed,  and  the  amount 
of  energy  transmitted  by  the  following  screens  :  viscose,  0*06  mm. ;  a 
glass  plate,  0'14  mm.;  cellulose  acetate,  005  mm.;  a  solution  of 
acetone  (5%),  50  mm.  ;  and  (10%)  5*0  mm.,  and  a  glass  plate,  0*7  mm. 
in  thickness.  The  last  column  in  the  table  gives  the  coefficient  of 
extinction  by  egg-white  as  a  type  of  protoplasm.  The  results  show  that 
the  abiotic  power  of  the  ultra-violet  rays  increases  continuously  as  the 
wave-length  diminishes,  and  that  it  is  proportional  to  the  coefficient  of 
absorption  by  protoplasm.  W.  G. 

Ultra- red  Emission  Spectra.  Hans  Lkhmann  {Ann.  Physik,  1912, 
[iv],  39,  53 — 79). — The  extinction  of  phosphorescence  by   ultra-red 
VOL.  cil.  ii.  58 
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rays  has  been  made  use  of  in  the  investigation  of  the  ultra-red  emission 
spectra  of  various  elements.  The  phosphorescent  plates  were  covered 
with  a  layer  of  active  zinc  sulphide,  prepared  by  precipitation  of  an 
ammoniacal  zinc  chloride  solution  with  unpurified  hydrogen  sulphide 
and  heating  the  dry  precipitate  to  a  moderate  white  heat,  and  this  was 
caused  to  phosphoresce  by  exposure  for  one  or  two  minutes  to  the  light 
from  an  arc  lamp,  which  had  passed  through  a  saturated  solution  of 
cupric  ammonia  sulphate.  The  plates  were  then  subjected  to  the  action 
of  the  ultra-red  radiation  for  a  period  of  two  to  eight  minutes, 
removed  as  quickly  as  possible,  and  brought  into  contact  with  a 
photographic  plate  sensitised  for  the  ultra-red  portion  of  the 
spectrum. 

The  spectra  were  produced  by  means  of  a  carbon  arc,  the  poles 
of  which  were  impregnated  with  calcined  salts  of  the  various  metals 
investigated,  and  the  optical  apparatus,  consisting  of  a  prism  spectro- 
graph, was  suitably  adjusted  for  observations  in  the  ultra-red  region. 
Wave-length  data,  extending  from  X  =  700  to  X  =  1500/a/x,  are  recorded 
for  copper,  silver,  gold,  magnesium,  strontium,  zinc,  cadmium,  mercury, 
aluminium,  thallium,  lead,  antimony,  and  bismuth.  For  comparison, 
the  results  obtained  by  Paschen  and  by  Randall  by  different  methods 
are  also  recorded  in  the  tables  of  wave-lengths.  H.  M.  D. 

Magnetic  Resolution  of  Fine  Spectral  Lines  in  the  Vacuum 
Arc  Light.  Ch.  Wali-Mohammad  (Ann.  Fhysik,  1912,  [iv],  39, 
225 — 250). — The  effect  of  a  magnetic  field  on  various  lines  in  the 
spectra  of  zinc,  cadmium,  thallium,  and  bismuth  has  been  examined. 
The  data  show  that  the  sharp  lined  satellites  are  in  many  cases  highly 
complex  in  character,  the  resolving  action  of  the  magnetic  field  giving 
rise  to  triplets,  quadruplets,  quintriplets,  sextriplets,  and  nonets. 
In  general,  the  separation  of  the  resolved  lines  increases  in  proportion 
to  the  strength  of  the  applied  field.  "When  the  lines  are  sufficiently 
sharp,  the  resolution  can  be  measured  in  very  weak  fields  (about 
300  Gauss). 

In  reference  to  the  cadmium  line  X  =  4678,  it  is  found  that  satellites, 
which  cannot  be  seen  in  ordinary  circumstances,  become  visible 
when  a  magnetic  field  is  applied. 

The  bismuth  line  X  =  4722  is  of  very  complex  character,  and  two  of 
its  satellites  are  displaced  by  a  magnetic  field,  the  displacement 
being  proportional  to  the  square  of  the  strength  of  the  field. 

H.  M.  D. 

Influence  of  Density  on  the  Position  of  the  Emission  and 
Absorption  Lines  in  a  Gas  Spectrum.  G.  H.  Livens  {Pkil.  Mag., 
1912,  [vi],  24,  268—293). — An  interpretation  is  given  of  the  change 
of  position  of  the  lines  in  the  emission  and  absorption  spectra  of  a  gas 
with  change  in  its  density.  The  theory,  which  attributes  the  effect  to 
a  density  change  in  the  actual  incandescent  vapour,  is  based  on  the 
electron  theory  of  optical  effects  as  developed  by  Lorentz  and  Drude, 
and  consists  mathematically  in  the  introduction  into  the  equations  of 
motion  of  the  single  typical  electron  of  a  term  which  expresses  the 
effect  due  to  the  polarisation  of  the  surrounding  medium. 
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It  is  shown  that  the  magnitude  of  the  displacements  calculated  on 
the  basis  of  this  theory  is  in  agreement  with  those  which  have  been 
found  experimentally  by  (different  observers.  It  seems  probable  that 
the  shift  of  the  lines  observed  by  Humphreys  in  his  experiments  on 
the  arc  spectra  of  metals  in  air  at  pressures  ranging  from  1  to  100 
atmospheres  can  also  be  accounted  for  on  the  basis  of  this  theory. 

H.  M.  D. 

Changes  in  Certain  Absorption  Spectra  in  Different 
Solvents.  Thomas  K.  Merton  {Proc.  Roy.  Soc,  1912,  A,  87, 
138 — 147). — Photometric  measurements  of  the  absorption  of  uranous 
chloride  have  been  made  for  a  number  of  different  solvents.  The 
results  obtained  for  solutions  in  water,  methyl  acetate,  formamide, 
methyl  alcohol,  and  ethyl  alcohol  show  that  the  differences  in  the 
absorption  spectra  cannot  be  ascribed  to  a  shift  in  the  position  of  the 
bands,  for  the  entire  character  and  the  intensity  of  the  absorption 
vary  considerably  according  to  the  nature  of  the  solvent. 

Whilst  the  spectra  furnished  by  the  above  solutions  consist  of  more 
or  less  diffuse  bands  without  sharply  defined  maxima,  those  given  by 
solvents  containing  a  ketone  group  show  well  defined  absorption  lines 
in  addition  to  the  bands.  On  addition  of  hydrochloric  acid,  the 
general  absorption  is  diminished,  whilst  the  intensity  of  the  line 
absorption  is  increased.  Other  chlorides  exert  a  similar,  although 
smaller,  effect,  and  the  same  infiuence  appears  to  be  exerted  by 
hydrochloric  acid  in  other  solutions. 

From  experiments  with  uranous  chloride  and  sulphate  and  with 
uranyl  chloride  and  nitrate,  it  is  found  that  the  absorption  is  the  same 
whether  the  solutions  are  mixed  or  placed  in  separate  cells.  The 
shift  in  the  absorption  maxima  which  is  observed  when  an  acid 
radicle  is  partly  replaced  by  another  is  therefore  not  due  to  the 
formation  of  intermediate  compounds,  since  it  can  be  readily  explained 
by  the  superposition  of  the  two  absorption  curves. 

Up  to  a  pressure  of  750  atmospheres,  no  influence  of  pressure 
on  the  absorption  spectra  of  solutions  could  be  detected.      H.  M.  D. 

Ultimate  Rays  and  the  Great  Sensitiveness  of  Chromium, 
Manganese,  Iron,  Nickel,  and  Cobalt.  Antoine  de  Gramont 
(CWj;;^  rend.,  1912,  156,  276—278.  Compare  Abstr.,  1907,  ii,  517, 
788;  1908,  ii,  645;  1910,  ii,  85,  811).— The  author  has  determined 
for  the  above  metals  the  lines  which  persist  in  the  spectra  even  when 
only  very  small  traces  of  the  metal  are  present.  The  measurements 
and  order  of  dilution  are  given  for  each  of  the  metals,  and  note  is  also 
made  of  certain  errors  which  must  be  avoided  or  compensated  for  in 
making  the  measui-ements.  By  this  method  it  is  claimed  that  it 
is  possible  to  detect  the  presence  of  one  ten-thousandth  part  of  any 
one  of  the  metals,  and  in  some  cases  even  higher  orders  of  dilution  can 
bo  detected.  W.  G. 

Absorption  Spectra  of  Hydrogen  Peroxide.  N.  Rosanofi' 
(./.  A'uits.  riiys.  Cfi&m.  Soc.y  1912,  44,  1 146— 1152).— Various  authors 
huve   observed  the   presence   of   hydrogen    peroxide   in   solutions   of 
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radioactive  salts,  but,  in  considering  the  absorption  of  ultra-violet 
light  by  radioactive  elements  and  their  degradatiou  products,  Zelinsky 
(this  vol.,  ii,  524)  regarded  the  part  played  by  the  hydrogen  peroxide 
formed  under  the  influence  of  radium  as  small.  The  author  has 
iuvestigated  the  absorption  spectra  of  ultra-violet  light  by  solutions  of 
hydrogen  peroxide  of  various  concentrations,  and  draws  the  conclusion 
that  it  is  highly  probable  that  the  absorption  of  short  waves  by 
radioactive  substances  is  conditioned  by  two  factors  :  by  the  emana- 
tion developed,  and,  to  a  considerable  extent,  by  the  hydrogen  peroxide 
formed  under  the  influence  of  this  emanation.  As  these  two  factors 
exist  together,  it  is  difficult  to  decide  which  of  them  plays  the  larger 
part  in  the  absorption.  The  magnitude  of  the  absorption  may  be 
taken  as  a  measure  of  the  degree  of  activity  of  the  substance  only 
when  this  is  used  in  the  solid  state. 

Usher  (this  vol.,  ii,  6)  states  that  hydrogen,  oxygen,  and  ozone  are 
formed  in  solutions  of  ladioactive  salts.  The  author  finds  that 
saturation  of  water  with  hydrogen,  oxygen,  or  nitrogen  is  without 
effect  on  its  absorption  curve.  Although  it  has  not  been  shown 
experimentally,  it  is  assumed  that  ozone  is  also  without  influence, 
since  unpublished  investigations  by  Zelinsky  indicate  that  alcoholic 
solutions  of  acetylene,  propylene,  and  cyclopropane  have  no  absorptive 
influence.  T.  H.  P. 

Spectrum  of  Argon.  G.  Stead  {Proc.  Camb.  Phil.  Soc,  1912, 
16,  607 — 609). — The  conditions  under  which  the  red  and  blue  spectra 
of  argon  are  produced  have  been  examined  by  experiments  with 
a  special  form  of  discharge  tube  containing  a  calcium  oxide  cathode. 

If  the  pressure  is  greater  than  about  0'02  mm.,  a  fairly  bright 
positive  column  is  produced,  which  shows  the  red  without  any  trace 
of  the  blue  spectrum.  At  lower  pressures-',  the  positive  column  ceases 
to  exist.  If,  however,  the  cathode  beam  is  deflected  by  application  of 
a  magnetic  field,  it  is  possible  to  obtain  a  positive  column  at  pressures 
which  are  much  too  low  for  its  production  in  ordinary  circum- 
stances. The  positive  column  produced  in  this  way  also  gives  the 
pure  red  spectrum. 

The  cathode  beam  is  always  blue  in  colour,  and  with  a  large 
difference  of  potential,  the  spectrum  of  this  is  practically  identical 
with  that  yielded  by  the  gas  discharge  through  an  ordinary  vacuum 
tube,  that  is,  almost  pure  blue.  When  the  potential  difference,  and 
in  consequence  the  temperature,  is  reduced,  the  red  spectrum  begins 
to  appear,  and  when  the  beam  is  very  faint,  the  spectrum  presents 
much  the  same  appearance  as  the  spectrum  of  the  negative  glow  in  an 
ordinary  discharge. 

From  these  experimental  results,  it  would  appear  to  be  impossible 
to  obtain  the  red  or  the  blue  spectrum  in  the  same  portion  of  the  tube 
by  simply  altering  the  conditions  of  discharge.  H.  M.  D. 

Spectra  of  Silicon  and  Fluorine  in  a  Geissler  Tube.  C.  Por- 
LEZZA  {Gazzetla,  1912,  42,  ii,  42— 54).— The  author  has  compared  the 
spectra  given  in  a  Geissler  tube  by  silicon  tetrachloride  and  tetra- 
fluoride,  all  the  lines  corresponding  with    silicon  and  fluorine  being 
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carefully  measured.  New  lines  have  been  observed  for  silicon  and, 
in  conHiderable  number,  for  fluorine.  Photographs  are  given  of  the 
different  spectra,  and  the  numerical  results  are  given  in  tables 
containing  also  the  results  of  previous  investigators.  T.  H.  P. 

Measurements  in  the  Antimony  Spectrum.  Heinbich 
Soiiii'rEKS  [Zeitsch.  wias.  I^/iotochem.,  1912,  11,  235 — 253). — Wave- 
length measurements  of  the  lines  in  the  arc  and  spark  spectra  of 
antimony  are  recorded,  the  data  bding  referred  to  the  international 
normal  lines.  The  spectral  region  covered  extends  from  A,  =  6648  to 
\  =  2054.  As  already  indicated  by  Kayser  and  Range,  constant 
differences  are  shown  between  the  frequencies  of  lines  belonging  to 
the  different  groups.  H.  M.  D. 

Measurements  in  the  Barium  Spectrum.  Karl  Schhitz 
{Zeitsch.  wis8.  Photochevi.,  1912,  11,  209 — 235). — Accurate  wave- 
length measurements  have  been  made  of  the  lines  in  the  arc  and  spark 
spectra  of  barium,  the  data  being  referred  to  the  normal  lines  recom- 
mended by  the  International  Union  for  Co-operation  in  Solar  Research. 
The  wave-length  numbers,  which  extend  from  \  =  2214  to  X  =  7060, 
are  discussed  in  detail  with  special  reference  to  the  various  series 
formulae  which  have  been  put  forward.  H.  M.  D. 

Changes  in  the  Absorption  Spectra  of  "Didymium"  Salts. 
Walter  G.  Ball  {Proc.  Roy.  8oc.,  1912,  A,  87,  121— 137).— A  com- 
parison has  been  made  of  the  absorption  spectra  of  "  didymium  "  under 
widely  varying  conditions.  From  the  results  it  would  appear  that 
there  are  two  distinct  classes  of  didymium  spectra  :  (a)  the  ionic 
spectrum,  and  (/>)  the  non-ionised  spectrum.  The  ionic  spectrum  is 
given  by  aqueous  solutions  of  the  didymium  salts  of  strong  acids, 
especially  at  small  concentrations.  The  non-ionised  spectrum,  being 
in  every  case  the  spectrum  of  a  compound,  shows  slight  variations 
from  one  compound  to  another,  but  has  a  definite  character.  Such 
spectra  are  those  given  by  didymium  salts  of  weak  acids,  those  pro- 
duced by  addition  of  an  alkali  metal  salt  of  a  weak  acid  to  the 
didymium  salt  of  a  strong  acid,  those  given  by  solutions  of  didymium 
salts  in  non-aqueous  solvents,  such  as  ethyl  alcohol,  glycerol,  acetone, 
and  pyridine,  and  those  given  by  the  crystalline  or  melted  nitrate. 

In  presence  of  sucrose,  it  is  possible  to  obtain  alkaline  solutions  of 
didymium,  and  the  spectrum  given  by  such  a  solution  is  quite  excep- 
tional, some  of  the  lines  being  displaced  to  a  very  large  extent. 

The  variation  occurring  in  the  didymium  spectrum  on  passing  from 
highly  concentrated  to  vei'y  dilute  aqueous  solutions  is  almost  entirely 
confined  to  the  first  stage  of  the  dilution  process,  although  the  electric 
conductivity  data  indicate  tliat  considerable  changes  in  the  degree  of 
ionisation  occur  during  the  later  stages  of  the  dilution  process. 

H.  ar.  D. 

The  Arc  Spectrum  of  Mercury  in  the  Visible  and  Red 
Regions.  Gebhard  Wiedmann  {Ann.  Physik,  1912,  [iv],  38, 
1041—1055.     Compare   Paschen,    Abstr.,    1910,   ii,    3).— The   wave- 
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lengths  and  relative  intensities'of  the  lines  in  the  visible  and  red  regions 
of  the  arc  spectrum  of  mercury  have  been  measured.  The  spectrum  is 
analysed  with  reference  to  the  occurrence  of  principal  and  subsidiary 
series.  H.  M.  D. 

Dispersion  and  Absorption  of  Mercury  and  Tin  for  the 
Visible  and  Ultra-violet  Spectrum.  Peter  Erochin  (Ann.  Physilc, 
1912,  [iv],  39,  213 — 224). — The  optical  constants  of  mercury  and  tin 
have  been  measured  by  Voigt's  reflexion  method.  Curves  are  plotted 
which  show  the  dependence  of  the  refractive  index,  the  index  of 
absorption,  and  the  absorption  coefficient  on  the  wave-length  of  the 
incident  light.  The  results  are  discussed  in  reference  to  the  electron 
theory.  H.  M.  D. 

Measurements  in  the  Spectrum  of  Molybdenum  from 
X  =  4647  to  A.  =  7134.  Christian  Weigand  [Zeitsch.  wiss.  Pholochem., 
1912,  11,  261 — 276). — Accurate  measurements  of  wave-lengths  have 
been  made  for  the  lines  in  both  the  arc  and  spark  spectra.  In  the 
case  of  the  sharpest  lines,  the  wave-lengths  of  corresponding  lines  in 
the  two  spectra  do  not  differ  by  more  than  a  few  thousandths  of  an 
Angstrom  unit.  The  values  obtained  by  the  author  agree  in  general 
more  closely  with  those  of  Exner  and  Haschek  than  with  those 
obtained  by  Eder  and  Valenta.  A  considerable  number  of  new  lines 
have  been  obtained,  especially  in  the  green  portion  of  the  spectrum. 

H.  M.  D. 

Anomalous  Dispersion  of  Certain  Organic  Colouring 
Matters.  W.  Rohn  {Ann.  Physik,  1912,  [iv],  38,  987— 1013).— The 
determination  of  the  constants  of  the  elliptical  polarisation  of  the 
strongly  absorbed  rays  has  been  applied  in  the  investigation  of  the 
dispersive  and  absorptive  power  of  pararosaailine,  brilliant-green, 
rhodamine-6G  extra,  and  sodium  fluorescein  (uranine).  All  four 
substances  exhibit  anomalous  dispersion,  and  the  curves  obtained  by 
plotting  the  refractive  index,  coefficient  of  absorption,  and  index  of 
absorption  against  the  wave-length  are  found  to  be  of  a  somewhat 
complex  character.  The  theoretical  discussion  of  the  experimental 
results  is  reserved.  H.  M.  D. 

Fluorescent  Properties  of  Sodium  Fluorescein  in  Solution. 
W.  Rohn  {Ann.  Physik,  1912,  [iv],  38,  1014— 1017).— A  comparison 
has  been  made  of  the  fluorescence  spectra  of  ethyl-alcoholic  and 
aqueous  solutions  of  sodium  fluorescein  (uranine).  For  exciting  light 
of  wave-length  X  =  5300,  the  spectrum  of  the  0*001i\^-aqueous  solution 
extends  from  X  =  5780  to  X  — 5160,  and  that  of  the  corresponding 
alcoholic  solution  from  X  =  5850  to  X  =  5190.  The  maxima  are  at 
X  =  5390  and  X  =  5460  respectively.  The  displacement  of  the  spectrum 
on  passing  from  one  solution  to  the  other  is  in  accordance  with 
Kundt's  rule,  and  the  deviation  from  Stokes'  rule  is  appreciably 
greater  in  the  case  of  the  alcoholic  solution.  H.  M.  D. 

Luminescence  Analysis.  Ottomar  Wolff  {C/iem.  Zeit.,  1912, 
36,  1039.  Compare  this  vol.,  ii,  388). — The  fluorescence  of  impure 
potassium   carbonate  previously  observed   is  due  to  the  presence  of 
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potassium  sulphide.  A  fluorescence  microscope  has  now  been  con- 
structed, by  means  of  which  the  particles  may  be  investigated.  The 
orange  fluorescence  of  some  specimens  of  mercuric  chloride  is  due  to 
mercurous  chloride,  and  the  formation  of  this  compound  during  the 
sublimation  of  the  mercuric  salt  may  always  be  observed.  Of  other 
mercury  salts,  only  mercurous  bromide  has  been  found  to  fluoresce. 

C.  H.  D. 

Temperature  coefficients  of  Phototropic  Transformations. 
Mauuice  Pauoa  and  G.  Tabellini  (Atti  R.  Accad.  Liucei,  1912,  [v], 
21,  ii,  188 — 192). — Photochemical  reactions  being  distinguished  by 
their  comparatively  slight  sensitiveness  to  rise  of  temperature,  the 
authors  have  investigated  the  temperature  relations  of  the  phototropic 
changes  occurring  in  piperyl-o-tolylosazone,  in  order  to  ascertain  if  the 
change  is  physical  or  chemical  in  nature.  Previous  experiments  have 
shown  that  the  velocity  of  decoloration  of  a  phototropic  substance 
•^'radually  diminishes  as  the  process  advances,  this  indicating  that 
{)hototropic  transformations  follow  the  law  of  mass  action  and  are, 
therefore,  homogeneous  reactions. 

Measurements  of  the  times  occupied  by  darkened  piperyl-o-tolyl- 
osazone in  returning  to  its  original  pale  yellow  colour  when  placed  in  a 
feebly  illuminated  chamber  at  10°,  0°,  and  -  10°  show  that  the  velocity 
of  the  change  is  very  approximately  doubled  by  a  rise  of  temperature 
of  10°.  Calculation  on  this  basis  of  the  duration  of  the  retro- 
cession at  -  100°  gives  a  result  in  agreement  with  that  obtained 
experimentally. 

The  mean  times  in  seconds  for  the  reverse  change  to  occur  in 
sunlight  were  found  to  be  :  39  at  10°,  24  at  0°,  28  at  -  10°,  and  30  at 
-  20''.  Measurements  of  the  velocity  of  coloration  at  —  10°  and  -  90° 
gave  the  relative  values  1*6  and  1  respectively,  the  temperature- 
coefficient  being  hence  1*06  per  10°. 

With  benzaldehydephenylhydrazone  a  rise  of  temperature  of  10° 
increases  the  velocity  of  decolorisation  from  1  to  1"7,  whilst  the 
velocity  of  the  reverse  change  is  almost  independent  of  the 
temperature. 

The  conclusion  is  drawn  that  phototropic  changes  are  true  chemical 
reactions.  T.  H.  P. 

Relations  between  Phototropy  and  Constitution.     Maurice 

Padoa  and  L.  Santi  {Atti  R.  Accad.  Lincei,  1912,  [v],21,  ii,  192—196). 

— According    to   Stobbe's   observations   (Abstr.,    1908,    ii,  339),    the 

,  ,  .^      CRiR2:c.C0.  ^      ^., .      ,  .  .        ,      . 

tulgides,  pR3R4.J'i.p/^^0,  exhibit  phototropic  properties  only  when 

one  or  two  of  the  four  radicles  are  hydrogen  atoms.  Of  the  osazones, 
those  obtained  from  disubstituted  hydrazines  correspond  with  com- 
pletely substituted  fulgides,  and  the  authors  have  prepared  various 
phenylmethyl-  and  diphenyl-osazones,  none  of  which  is  found  to  be 
phototropic. 

Hydrazones  of  the  type  NH^'NIOHR  exhibit  phototropy,  but  only 
when  the  aromatic  radicle  R  is  not  substituted  in  the  ortho-position, 
whilst   no   hydrazone  of   the   form  NRR^'NICHR*  is   a  phototropic 
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substance  (compare  Padoa  and  Santi,  Abstr.,  1910,  i,  779;  1911, 
i,  693  ;  Padoa  and  Bovini,  this  vol.,  i,  223). 

yS-Benzilphenylmethylosazone,  C2Ph2(IN'NMePh)2,  m.  p.  183°,  is 
non  -phototropic. 

^-Anisilphenylmethyloaazone,  C2(CgH^'OMe)2(IN*NMePh)2,  forms 
dark  yellow  needles,  m.  p.  151 — 152°,  and  is  non-phototropic. 

ft-Piperilphemjlmethylosazone,  C^{Gf.'K^'.02'.Ci{^)^{'.^-l:!(Me'Ph)2,  crys- 
tallises in  yellow,  non-phototropic  ueedles,  m.  p.  91 — 92°. 

P-Btnzildiphenylosazone,  C2Ph2(IN'NPh2)2,  forms  yellow  needles, 
m.  p.  203°. 

^-Anisildiphenylhydrazoiie,  C2(CgH4'OMe)2(*N*NPb2)2.  crystallises 
in  yellow  needles,  m.  p.  135 — 136°. 

Unsuccessful  attempts  were  made  to  prepare  /5-piperildiphenyl- 
osazone.  T.  H.  P. 

Kinetics  of  Photochemical  Reactions.  Fritz  Weioert  {Zeitsch. 
Elektrochem.,  1912,  18,  654 — 656). — The  paper  deals  mainly  with  the 
photochemical  decomposition  of  ozone  ;  the  results  of  the  investigation 
have  already  been  published  (this  vol.,  ii,  715).  A  method  is  described 
by  which  the  sensitiveness  of  the  reaction  in  ultra-violet  light  can  be 
compared  with  that  in  visible  light.  The  sensitiveness,  as  measured 
by  the  amount  of  decomposition  under  conditions  otherwise  com- 
parable, is  2-3  X  10"^  mol.  per  cal.  in  ultra-violet  light,  and  4*8  x  lO"!" 
mol,  per  cal.  in  ordinary  light  in  the  presence  of  chlorine  as  sensitiser 
(compare  Abstr.,  1908,  ii,  5,  914).  G.  S. 

Photo-electric  Eflfect  of  Some  Compounds.  A.  Ll.  Hughes 
(Phil.  Mag.,  1912,  [vi],  24,  380—390.  Compare  Abstr.,  1911,  ii,  572  ; 
this  vol.,  ii,  5). — The  emission  of  electrons  by  various  solid  compounds 
subjected  to  the  action  of  ultra-violet  light  has  been  investigated. 
Mercurous  and  mercuric  iodide,  mercurous  and  mercuric  chloride, 
antimony  tri-iodide,  and  bismuth  trichloride  show  well-marked  effects 
after  exposure  for  some  time  to  the  ultra-violet  rays,  but  dry  zinc 
chloride  and  phosphoric  oxide  appear  to  be  inactive.  The  action  is 
very  small  in  the  case  of  lead  iodide  and  almost  negligible  for  ferric 
chloride.  Although  large  and  gradually  increasing  effects  are  obtained 
with  the  above-mentioned  halogen  salts,  the  initial  photo-electric 
activity  of  these  substances  is  either  zero  or  very  small,  except  in  the 
case  of  antimony  tri-iodide.  From  the  observed  behaviour,  it  appears 
that  the  salts  themselves  are  not  photo-electric  for  light  of  the  wave- 
length employed,  and  that  the  emission  of  electrons  is  due  to  the 
primary  decomposition  of  the  halogen  salt  by  the  light  and  the 
subsequent  action  of  the  rays  on  the  separated  metal.  The  more 
stable  the  salt,  the  less  is  the  effect  produced. 

Although  zinc  chloride  and  phosphoric  oxide  are  inactive  when  dry, 
they  show  a  distinct  effect  in  contact  with  moist  air.  This  cannot  be 
accounted  for  by  the  photo-electric  activity  of  water. 

Experiments  with  anthracene  show  that  the  photo-electric  activity 
of  this  substance  is  produced  entirely  by  light  of  wave-length  shorter 
than  A  =  2002.  The  maximum  emission  velocity  for  X=1849  is 
0-87  volt.  H.  M.  D. 
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Photochemical  Reactions  in  Aqueous  Solutions.  Alfuku 
Bknuatii  (./.  pr.  Chem.,  1912,  [ii],  86,  336—344.  Compare  Abstr., 
1905,  i,  730;  1911,  ii,  535). — When  dissolved  in  an  aqueous  solution 
of  ferric  chloride  and  exposed  to  sunlight  during  the  summer,  form- 
aldehyde is  oxidised  to  glyoxal.  The  formation  of  the  latter  com- 
pound is  preceded  by  the  polymerisation  of  formaldehyde  to  glycoll- 
aldehyde  (compare  Pribram  and  Franke,  Abstr.,  1911,  i,  420). 

tert.-^\\\y\  alcohol  is  oxidised  under  similar  conditions  to  acetone 
and  acetaldehyde,  whilst  fatty  acids  either  remain  unattacked  or  are 
oxidised  very  slowly.  Succinic  acid  yields  carbon  dioxide,  propionic 
acid,  and  ethyl  chloride,  which  is  partly  hydrolysed  to  alcohol  and  then 
undergoes  oxidation  to  acetaldehyde. 

Methylsuccinic  acid  loses  carbon  dioxide,  yielding  butyric  acid, 
and  is  also  oxidised  to  carbon  dioxide  and  propyl  chloride : 
(J2H3Me(C02H).^  4-  2FeCl3  =  200.^  +  2FeCl2  +  C3H7CI  +  HCl.  Part  of 
the  propyl  chloride  is  hydrolysed  to  propyl  alcohol,  which  is  then 
oxidised  to  propaldehyde. 

On  exposure  to  light  in  a  2A'-solution  of  nitric  acid  containing 
ferric  nitrate,  organic  acids  are  oxidised  to  aldehydes  and  ketones, 
which  undergo  further  oxidation  with  the  formation  of  acids.  It  is 
probable  that  ketouic  acids  are  formed  as  intermediate  products,  and 
that  aldehydes  and  ketones  are  produced  from  these  by  loss  of  carbon 
dioxide  ;  thus  citric  acid  yields  acetone,  acetic  acid,  formaldehyde, 
and  hydrocyanic  acid.  Malonic  acid  is  oxidised  to  formaldehyde,  malic 
acid  to  glyoxal,  tartaric  acid  to  oxalic  acid,  and  succinic  acid  to  form- 
aldehyde and  hydrocyanic  and  oxalic  acids. 

When  oxidised  with  ferric  nitrate  in  nitric  acid  solution,  ethyl 
alcohol  yields  acetaldehyde,  formaldehyde,  acetic  acid,  and  glyoxal, 
together  with  glyoxylic  and  acethydroxamic  acids.  Acetone  is  oxidised 
to  acetic  acid,  formaldehyde,  and  hydrocyanic  acid. 

In  all  the  above-mentioned  oxidations  with  ferric  nitrate,  carbon 
dioxide  is  evolved,  which  is  accompanied  by  nitrous  oxide,  produced 
by  reduction  of  the  nitric  acid.  In  some  cases  the  nitric  acid  is 
reduced  to  nitrogen  or  even  ammonia;  thus,  both  formic  and  oxalic 
acids  yield  carbon  dioxide,  the  nitric  acid  being  reduced  to  nitrogen 
and  ammonia.  Mandelic  acid  gives  rise  to  nitrogen,  carbon  dioxide, 
and  benzaldehyde;  aminoacetic  acid  yields  the  same  two  gases,  together 
with  formaldehyde  and  glyoxylic  acid. 

Similar  results  have  also  been  obt^iined  by  the  use  of  potassium 
dichromate  in  place  of  nitric  acid  and  ferric  nitrate.  A  dilute 
solution  of  acetic  acid  and  potassium  dichromate,  on  exposure  to 
flight,  yields  carbon  dioxide,  formaldehyde,  and  glyoxal.  F.  B. 

Action  of  Sunlight  and  of  Radium  Compounds  on  Glass. 
IW.  A.  Douglas  Rudge  {Proc.  Camb.  Fhil.  Soc,  1912,  16,  571—573). 
(• — Observations  relating  to  the  coloration  of  glass-tubing  under  the 
rinfluence  of  sunlight  are  recorded.  The  action  of  radio-active 
material  is  very  similar  to  that  of  sunlight,  but  the  coloration  ulti- 
Imately  attained  is  much  more  inteus-e.  The  production  of  an  amethyst 
>lour  is  supposed  to  be  due  to  the  presence  of  manganese  in  the  glass, 

H   M.  D, 
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Quantitative  Investigation  of  the  Absorption  of  Ultra- 
violet Rays  by  Aliphatic  Alcohols,  Acids,  Esters,  Alde- 
hydes, and  Ketones.  Jean  Bielecki  an  I  Victor  Henri  [Compt. 
rend.,  1912,  155,  456 — 458*). — The  absorption  was  measured  photo- 
metrically, and  the  results  calculated  from  the  formula  /=/'.10'"'', 
where  e  is  the  molecular  coefficient  of  extinction,  c  the  concentration  in 
gram-molecules  per  litre,  and  d  the  thickness  (in  cms.)  of  the  layer  of 
solution.  The  values  of  c  for  various  wave-lengths  for  the  several 
classes  of  substances  mentioned  are  quoted. 

The  alcohols  show  a  continuous  and  increasing  absorption  from 
X  =  3000  to  X  =  2144,  which  augments  rapidly  with  the  number  of 
•CHg*  groups  in  the  molecule.  The  monobasic  acids  show  an  absorp- 
tion about  2000  times  as  great  as  that  due  to  methyl  alcohol.  Oxalic 
acid  produces  an  absorption  30,000  times  as  great  as  that  of  methyl 
alcohol,  but  when  the  two  'COgH  groups  are  separated  by  one  or  more 
•CH^'  groups,  the  absorption  is  about  fifteen  times  as  great  as  that  of 
the  monobasic  acids.  Esters  show  less  absorption  than  the  acids  from 
which  they  are  derived.  The  absorption  due  to  formaldehyde  is  about 
twelve  times  that  shown  by  methyl  alcohol,  but  the  three  next  homo- 
logues  show  a  definite  absorption  band  near  X=  2800,  beyond  which  the 
absorption  falls  to  a  minimum  at  A.  =  2350  to  2470,  and  then  increases 
again  strongly.  The  ketones  have  an  absorption  band  at  X  =  2680, 
after  which  the  absorption  diminishes  steadily  for  the  shorter  wave- 
lengths. 

In  general,  the  absorption  augments  with  increasing  molecular 
complexity.  T.  A.  H. 

Photochemical  Action  of  Resins.  Ferdinando  Vignolo- 
iMiMii  {Atti  R.  Accad.  Sci.  Torino,  1912,  47,  841— 854).— From  the 
results  of  a  series  of  preliminary  investigations,  the  author  draws  the 
conclusion  that  the  photochemical  action  of  resins  is  both  chemical  and 
physico-chemical  in  character.  Either  the  formation  of  ozone  or 
peroxide  during  the  auto-oxidation  of  resins,  or  some  other  modification 
in  their  chemical  equilibrium,  is  apparently  accompanied  by  the  emis- 
sion of  rays  of  very  short  wave-length,  to  which  the  photochpmical 
effects  are  due.  T.  H.  P. 

Solubility  of  Coloured  Resinates  Submitted  to  the  Action 
of  Light.  J.  Larguier  des  Bancels  {Compt.  rend.,  1912,  155, 
280 — 282). — Coloured  resinates  are  prepared  by  treating  resin  with 
aqueous  solutions  of  alkali  hydroxides,  adding  a  suitable  colouring 
matter  (safranine,  rhod amine,  etc.),  and  then  precipitating  with  a  salt 
of  zinc  or  magnesium.  These  sui)stances  when  dissolved  in  terebene, 
spread  in  a  thin  layer  on  glass  plates,  dried,  and  exposed  to  the  light  of 
the  sun  or  of  a  mercury  vapour  lamp,  became,  at  the  end  of  a  certain 
time,  insoluble  in  such  solvents  as  benzene,  but  soluble  in  solvents  such 
as  methyl  or  ethyl  alcohol.  This  effect  on  the  solubility  is  produced 
essentially  by  radiations  of  short  wave-length.  It  depends  also  on  the 
drying,  since,  if  this  is  pushed  too  far,  the  resinates  dissolve  in  alcohol 
whether  submitted  to  light  or  not.  W.  G. 

*  and  Ber.,  1912,  45,  2819—2825. 
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The  Law  of  Photochemical  Absorption  for  the  Reaction 
Products  by  Means  of  Ultra-violet  Rays.  Viotok  Hknki  and 
KENi  WuuMSER  {Compt.  rend.,  1912,  155,  503 — 505), — Tho  authors 
have  studied  the  variation  in  photochemical  action  with  the  wave- 
length for  ultra-violet  rays.  They  worked  with  an  aqueous  solution 
of  acetone,  submitted  to  rays  of  wave-length  A.  =  2981  —  2144, 
measuring  the  rate  of  acid  formation.  Their  results  show  thtit  there 
is  a  striking  similarity  between  the  absorption  curve  of  acetone  in  the 
ultra-violet  portion  of  tho  spectrum  and  the  chemical  activity  of  the 
different  rays.  The  law  of  photochemical  absorption  applies  to  the 
action  of  ultra-violet  rays  on  acetone  in  aqueous  solution,  and  the 
reaction  is  an  example  where  the  extreme  ultra-violet  rays  are  less 
Hctive  than  those  of  greater  wave-length.  W.  G. 

The  Absence  of  Penetrating  Radiations  during  Chemical 
Reactions.  Maurice  de  Broolie  and  L.  Brizaru  {Le  Radium,  1912, 
9,  249). — About  a  litre  of  tietonating  mixture  retained  in  soap-suds  on 
a  plate  of  aluminium  1  mm.  thick  was  exploded.  The  plate  formed 
one  side  of  a  completely-closed  and  mechanically-strong  conden.ser. 
lonisatiou  in  the  condenser,  by  penetrating  rays  capable  of  penetrating 
the  aluminium  plate,  was  looked  for  by  means  of  an  electrometer  con- 
nected to  the  condenser.  In  these  experiments,  and  also  when  a 
strong  charge  of  fulminate  of  mercury  was  exploded,  the  results  were 
entirely  negative.  F.  S. 

Emission  Velocities  of  Photo-Electrons.  A.  Ll.  Hughes 
{Phil.  Trans.,  1912,  A,  212,  205— 226).— Measurements  have  been 
made  of  the  maximum  velocity  with  which  photo-electrons  are  emitted 
from  the  surface  of  various  metals  subjected  to  the  action  of  mono- 
chromatic ultra-violet  light.  The  surfaces  were  prepared  by  distilla- 
tion of  the  metals  in  a  liquid-air  vacuum.  The  data  obtained  for 
calcium,  magnesium,  cadmium,  zinc,  lead,  antimony,  bismuth,  and 
arsenic  show  that  the  energy  of  the  faste.st  electrons  is  proportional  to 
the  frequency  of  the  incident  light.  If  V  represents  the  velocity 
measured  in  volts,  then  the  variation  of  V  with  the  frequency  n  can 
be  satisfactorily  represented  by  the  equation  V=kn-Vo.  Vg  is 
identified  with  the  energy  required  to  separate  an  electron  from  the 
molecule. 

In  the  case  of  related  elements  of  the  same  valency,  the  values  of 
k  and  Vo  inci'ease  in  a  regular  manner  as  the  atomic  volume 
decreases. 

By  an  indirect  method,  values  of  Vo  have  also  been  obtained  for 
selenium  and  oxygen,  and  it  is  further  shown  that  the  maximum 
emission  velocity  of  the  photo-electrons  from  a  continually  forming 
mercury  surface  is  identical  with  the  velocity  of  the  electrons  from  a 
surface  prepared  by  distillation  in  a  vacuum.  H.  M.  D. 

The  lonisation  Produced  by  the  Collision  of  Positive  Ions  in 
Gaseous  Mixtures.  Richard  D.  Kleeman  {Proc.  Camb.  Phil.  Soc, 
1912,  16,  621—630.  Compare  this  vol.,  ii,  8).— A  new  method  is 
described  by  means  of  which  the  ionisation  produced  by  the  collision 
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of  ions  with  neutral  molecules  has  been  examined.  The  form  of  the 
apparatus  is  such  as  to  facilitate  the  investigation  of  the  question 
whether  the  addition  of  a  small  quantity  ot  a  foreign  gas  to  the  gas 
already  present  in  the  ionisation  chamber  introduces  a  new  simple 
ion.  Ionisation  curves  have  accordingly  been  obtained  for  both 
positive  and  negative  ions  for  various  simple  gases  and  gaseous 
mixtures. 

The  ionisation  curves,  which  are  obtained  by  plotting  the  current 
against  the  applied  potential  difference,  consist  roughly  of  horizontal 
and  vertical  lines,  the  commencement  of  the  vertical  line  indicating  at 
what  point  the  ionisation  by  collision  begins  to  have  an  effect.  In  the 
case  of  the  ionisation  produced  by  the  collision  of  negative  ions,  the 
effect  of  the  addition  of  a  small  quantity  of  a  foreign  gas  is  in  all 
cases  to  displace  the  vertical  part  of  the  curve  away  from  the  zero, 
this  being  due  to  a  decrease  in  the  mean  free  path  of  the  simple  ion. 
The  same  result  is  obtained  for  the  positive  ions  if  the  molecules  of 
the  foreign  gas  consist  of  atoms,  each  of  which  has  approximately  the 
same  weight  as  the  atoms  contained  in  the  molecules  of  the  gas 
already  present  in  the  chamber.  If,  however,  hydrogen  is  added  in 
small  quantity  to  oxygen,  nitrogen,  carbon  dioxide,  or  nitrous  oxide, 
the  vertical  part  of  the  curve  is  shifted  towards  the  zero,  and  at  the 
same  time  the  curve  usually  becomes  more  steep.  The  same  result  is 
obtained  if  the  molecules  of  the  added  gas  contain  hydrogen  atoms. 

From  these  results  it  would  appear  that  the  mass  of  the  simple 
positive  ion  is  not  independent  of  the  nature  of  the  gas  in  which  it  is 
generated,  but  that  the  ion  is  characteristic  of  the  atomic  constituents 
of  the  gas  molecules.  H.  M.  D. 

Ionisation  by  Collision  in  Gases  and  Vapours.  W.  R.  Barss 
{Amer.  J.  Sci.,  1912,  [iv],  34,  229— 241).— The  ionisation  due  to 
collision  between  ions  and  molecules  has  been  examined,  the  a-rays 
emitted  by  uranium  oxide  being  employed  as  the  ionising  agent. 
From  the  results  obtained  in  air  and  hydrogen,  it  follows  that  the 
negative  ions  generated  by  collision  with  a-particles  are  identical  with 
those  produced  by  the  action  of  Rontgen  rays  and  ultra-violet  light, 
for  the  collision  constants  are  the  same  in  all  three  cases. 

Experiments  made  with  sulphur  dioxide,  ethyl  alcohol,  ethyl 
chloride,  ethyl  ether,  and  methyl  iodide  show  that  the  phenomenon  is 
the  same  in  vapours  as  in  gases,  provided  the  pressure  is  not  too  great. 
At  higher  pressures,  a  difference  in  behaviour  is  observed,  this  being 
shown  by  the  crossing  of  the  ionisation  curves  obtained  for  different 
distances  of  separation  of  the  electrodes.  It  is  suggested  that  this 
may  be  due  to  the  formation  of  molecular  aggregates  in  the  vapours. 

Until  the  sparking  potential  is  approached,  the  negative  ion  only  is 
effective  in  producing  new  ions  by  collision  both  in  vapours  and  in 
gases.  H.  M.  D. 

Mobility  of  Radioactive  Atom-Ions  in  Gases.  S.  Ratner 
(Compt.  rend.,  1912,  165,  453 — 455). — The  mobility  in  air  of  recoil- 
atoms  of  radium-^  from  radium-^  has  been  determined  by  two 
methods,  including  that  of  Franck(Abbtr.,  1909,  ii,  953),  and  the  values 
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found  were  1*28  ami  135.  For  hydrogen  the  value  was  5"65.  In  air 
for  pressures  up  to  10  cm.  the  mobility  is  inversely  proportional  to  the 
pressure.  T.  A.  H. 

A  Comparison  of  the  lonisation  Within  Closed  Vessels  Due 
to  ROntgen  and  y-Rays.  Arthur  S.  Evk  {Phil.  May.,  1912,  |vij,  24, 
l.'}2 — 436). — When  the  ionisation,  in  similar  closed  cylindrical  vessels 
with  walls  0*5  mm.  thick  made  of  different  materials,  produced  by 
^Y-rays  and  the  y-rays  of  radium-C  are  compared,  the  X-ray  ionisation 
diminishes  as  the  density  of  the  material  is  reduced  from  that  of  lead 
to  that  of  cardboard,  whereas  the  Xray  ionisation  increases.  This  is 
shown  to  support  Bragg's  view  that  JT-rays  ionise  mainly  or  wholly  by 
generating  electrons  in  the  air  and  walls  of  the  vessel  with  velocities 
of  the  same  order  as  cathode-rays,  whereas  the  y-rays  ionise  by  virtue 
of  ^-rays  witli  velocities  of  the  same  order  as  those  of  radium-C 
generated  mainly  at  the  inside  walls  of  the  vessels.  Experiments 
with  0*5  mm.  thick  iron  and  zinc  electroscopes  indicated  that  with 
A'-rays  the  ionisation  is  only  about  16%,  but  with  y-rays  it  is  140%  of 
tiiat  in  the  free  air.  F.  S. 

Positive  Rays.     Sir  Joseph  J,  Thomson  {Phil.  Mag.,  1912,  [vi], 

24,  209—254.     Compare  Abstr.,  1911,  ii,  457). — Further  results  are 

given  by  the  method  of  simultaneously  deviating  the  positive  rays, 

passing  through  a  tine  hole  in  the  cathode,  by  a  magnetic  and  electric 

held  and  recording  the  deviation  on  a  photographic  plate  sealed  inside 

the  discharge  tube.     From  the  lines  traced  by  the  rays,  the  value  of 

the  ratio  7n/e  of  the  ray  can  be  deduced,  that  of  the  hydrogen  atom 

being  reckoned  as  unity.     Much  experience  is  necessary  to  distinguish 

the  "primary  lines"  from  the  "secondary  lines,"  and  it  is  only  the 

former  wliich  can   be  used  in  the  analysis  of  the  gases  carrying  the 

discharge.     These  enter  the  electric  and  magnetic  6elds  charged,  and 

retain   their   charge   unaltered   in   their   passage  through  the  fields, 

whereas   the   secondary   lines  are  due  to  atoms  or  molecules  which 

t^xperience  a  change  in  the  number  of  charges  carried  while  in  the 

fields.     Both  positively  and  negatively  charged  particles  occur  with 

hydrogen,   carbon,  oxygen,  sulphur,  and  chlorine,  but  with  helium, 

aigon,  nitrogen,  and  mercury  no  negatively  charged  particles  have  been 

observed.     In  very  pure  oxygen,  dried  by  liquid  air,  the  only  negative 

line  is  due  to  atomic  oxygen,  but  in  presence  of  1  to  3  volume  %  of 

hydrogen,  a  negatively  charged  particle  with  a  value  33  for  m/e,  appears 

which  may  be  due  to  Oj,  but  is  more  probably  due  to  HOj  or  HjO._j.     In 

these  circumstances  the  other  line  is  probably  due  to  OH  and  not  to  O. 

The  line  33  disappears  if  the  proportion  of  hydrogen  is  increased,  but 

in  mixtures  of   ethylene  and  oxygen  it  is  seen   when  only  a  small 

quantity  of  oxygen  is  present.     In  vapours  of  hydrocarbons  containing 

one  atom  of  carbon  in  the  molecule,  the  line  12  is  the  only  negative 

line,  but  in  ethylene  and  acetylene  another  of  value  24,  and  in  benzene 

of  36  also,  are  observed.     One  of  the  most  striking  results  is  the 

extent  to  which  the  gas  molecules  are  dissociated  by  the  discharge, 

and  all  photographs  show  positive  lines  indicating  atoms  as  well  af* 

molecules.     In    benzene   there    are    17    different    types   of    positive 
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carrier,  and  the  results  for  methyl  and  ethyl  alcohol,  ethyl  and 
methyl  ethers  are  all  identical. 

The  relative  brightness  of  the  lines  is  misleading  as  to  the  number 
of  carriers  producing  them,  the  lighter  and  more  quickly  moving  atoms 
of  hydrogen  and  helium  producing  enormously  greater  effect  on  the 
photographic  plate  than  the  slower  and  heavier,  but  equally  energetic, 
carriers.  This  followed  from  experiments  in  which  the  relative  number 
of  each  type  of  carrier  having  a  different  value  of  mje  was  determined 
by  allowing  them  to  fall  separately  into  a  Faraday  cylinder  and 
determining  the  charge  transported,  a  method  which  is  capable  of 
results  of  great  accuracy.  With  photographic  and  fluorescent  screen 
methods  the  brightest  lines  are  always  due  to  hydrogen  atoms  and 
molecules,  but  Faraday  cylinder  measurements  showed  that  often  their 
numbers  were  but  a  fraction  of  one  per  cent,  of  the  heavier  carriers, 
such  as  oxygen,  carbon  monoxide,  and  carbon  dioxide. 

Atoms  with  double  charges  have  been  observed  in  all  cases  except 
hydrogen.  Several  lines,  obeying  the  tests  for  primaries  so  far  as  can 
be  seen,  do  not  correspond  with  any  known  substance,  for  example,  one 
in  a  mixture  of  hydrogen  and  helium  corresponding  with  the  value  6. 
In  hydrogen  one  of  value  3  corresponding  with  Hg  is  seen  under  certain 
conditions,  but  not  in  absence  of  oxygen  or  air.  In  nitrogen  at  not 
too  low  pressure,  there  is  a  line  43  which  is  probably  Ng.  In  addition, 
lines  corresponding  with  the  single  atom  with  1,  2,  and  even  3  positive 
charges,  and  to  the  molecule  Ng  with  single  positive  charge  have  been 
observed,  but  never  negative  lines.  In  mixtures  of  hydrogen  and 
oxygen  a  line  of  value  about  50  may  be  due  to  ozone,  but  is  not 
observed  in  absence  of  hydrogen,  and  is  probably  HgOg.  In  addition 
to  water,  18,  a  line  of  value  20,  corresponding  with  H^O,  is  observed. 
In  carbon  disulphide  a  line  44,  which  may  be  CS,  and  in  mixtures  of 
hydrogen  and  nitrogen  the  ammonia  line,  are  seen. 

By  the  Faraday  cylinder  method  the  true  ratios  of  the  numbers  of 
the  various  carriers  in  the  discharge  through  carbon  monoxide, 
hydrogen  and  oxygen,  carbonyl  chloride,  and  carbon  dioxide  have  been 
determined,  which  reveal  the  enormous  discrepancy  between  the 
sensitiveness  of  the  photographic  plate  and  of  fluorescent  screens  to 
the  light  and  heavy  carriers  respectively. 

The  true  nature  of  ionisation  is  discussed  from  the  point  of  view  of 
the  photographs  obtained.  The  evidence  is  held  to  be  contrary  to  the 
view  that  the  atoms  in  the  molecule  are  oppositely  charged.  Each 
atom  appears  to  act  as  a  neutral  doublet,  in  which  the  disposition  of 
the  positive  and  negative  charges  in  the  atom  condition  its  attraction 
of  the  adjacent  atoms.  F.  S. 

The  Secondary  Rays  Excited  by  the  a-Rays  of 
Polonium.  II.  V.  E.  Pound  {Fhil.  Mag.,  1912,  [vi],  24,  401—414. 
Compare  this  vol.,  ii,  514). — The  secondary  rays  excited  by  the  a-rays 
of  polonium  from  carbon  surfaces  increase  as  the  temperature  of  the 
carbon  is  reduced  to  that  of  liquid  air,  in  atmospheres  of  air,  oxygen, 
and  hydrogen,  which  is  attributed  to  the  increase  in  the  amount  of 
gas  condensed  on  the  surface  of  the  carbon.  In  the  case  of  brass 
surfaces  the  secondary  radiation  is  about  25%  higher  at  room  tempera- 
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ture  than  it  is  in  liquid  air.  This  is  ascribed  to  the  gas  condensed  on 
brass  being  partly  liberated  as  it  is  cooled,  and  the  explanation  is 
supported  by  the  fact  observed,  that  it  is  easier  to  exhaust  a  brass 
vessel  at  the  ordinary  temperature  than  at  liquid-air  teuiperature,  gas 
being  generated  in  the  latter  case.  F.  S. 

The  )3-Particle8  Reflected  by  Sheets  of  Matter  of  Different 
Thicknesses.  W.  Wilson  {Proc.  Roy.  ISoc,  1912,  A,  87,  100—108). 
— A  strong  preparation  of  uranium-A'  was  placed  by  the  side  of  an 
electroscope,  the  direct  rays  being  stopped  by  a  block  of  lead,  and 
reflectors  were  brought  into  a  position  to  reflect  the  ^-rays  into  the 
electroscope,  the  absorption  coefiicient,  fx,  of  the  reflected  radiation 
being  determined  in  aluminium.  The  proportion  of  the  radiation 
reflected  from  a  thick  plate  was  greatest  for  lead  and  least  for 
aluminium,  and  the  absorption  coefficient  of  the  reflected  rays  was 
greatest  for  aluminium  and  least  for  lead.  Two  types  of  reflected  rays 
were  produced  from  the  group  of  hard  /S-rays  of  uranium-A',  the  value 
of  /x  for  the  softer  being  about  300  (cm.~^),  and  for  the  harder  from  20 
to  44  for  the  various  metal  reflectors  of  varying  thickness.  The 
results  agreed  well  with  Schmidt's  theory.  From  thick  sheets  the 
values  for  /x  for  aluminium,  copper,  and  lead  were  respectively  33'7, 
26*6,  and  20*2  (cm.-^)  for  the  harder  type  of  reflected  rays.        F.  S. 

The  Absorption  of  Radioactive  Projections  (Recoil  Products) 
and  the  lonieation  Produced  by  Them.  Louis  Wertenstein 
{Compt.  rend.,  1912,  155,  450 — 453). — The  results  of  an  investigation 
of  the  absorption  by  air  and  hydrogen  at  pressures  of  1  mm.  and 
6  mm.  respectively  of  the  radiation  constituted  by  radioactive 
projections  of  radium-^  from  radium-il  are  given. 

The  method  consists  in  directing  a  narrow  column  of  projected 
atoms  of  radium-^fi  from  a  disk  covered  with  radium-J  by  means  of  a 
diaphragm  on  reception  disks  maintained  at  a  positive  potential 
and  placed  at  various  distances  from  the  active  disk. 

Tiie  results  show  that  for  the  pressures  mentioned  the  absorptive 
powers  of  the  two  gases  are  practically  identical.  The  diminution  in 
number  of  particles  in  both  cases  is  small  up  to  distances  of  5  cm., 
but  beyond  that  the  number  diminishes  rapidly  until  at  10  cm.  it  is 
only  a  few  hundredths  of  the  initial  value,  after  which  it  falls  slowly 
and  then  appears  to  be  due  to  diffusion  of  uncharged  or  negatively 
charged  atoms.  For  the  two  gases  at  the  pressures  mentioned  the 
range  is  about  10*5  cm. 

Using  the  method  already  described  (this  vol.,  ii,  222),  it  was  found 
that  in  an  ionisatiou  chamber  4  mm.  deep,  placed  25  mm.  from  the  active 
disk,  the  recoil  atoms  of  radium-J5  produced  in  air  at  1  mm.  pressure 
3'7  times  as  many  ions  as  a-rays ;  at  45  mm.  distance  the  ionisatiou 
fell  in  the  ratio  1-6  :  1,  whilst  in  hydrogen  at  6  mm.  pressure  for  the 
same  change  in  distance  it  fell  in  the  ratio  3:1.  T.  A.  H. 

An  Ionising  Radiation  Due  to  Radioactive  Recoil,  Emitted 
by  Polonium.  B.  Bianu  and  Louis  Wektknstein  {Compt.  rmd.,  1912, 
165,  475 — 477).— An  extension  ot  the  mode  of  investigation  described 
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already  (this  vol.,  ii,  222)  to  polonium,  shows  that  the  latter  emits  an 
easily  absorbable  ionising  radiation,  similar  to  that  afforded  by 
radium-C. 

Some  difficulty  was  experienced  in  obtaining  a  layer  of  polonium 
sufficiently  thin  to  permit  recoil  to  take  place  (compare  Abstr.,  1910, 
ii,  816),  but  eventually  a  satisfactory  surface  was  prepared.  The 
ionisation  produced  was  only  proportional  to  the  pressure  when  the 
latter  was  nearly  high  enough  to  cut  off  the  radiation.  The  product 
of  the  minimum  pressure,  p,  necessary  to  effect  this  at  various 
distances,  d,  was  about  70  as  compared  with  120  for  radium  under  like 
conditions.  The  ratio  of  these  two  numbers  is  very  near  that  between 
the  ranges  of  a-rays  of  polonium  and  radium.  At  a  pressure  of  2  mm. 
and  a  distance  of  6 "5  mm.,  the  ionising  power  of  the  radiation  was 
2*5  times  that  of  polonium  a-rays,  and  was  completely  stopped  by 
aluminium  leaf  0*5/x,  thick.  The  magnetic  held  suppresses  a  part  of 
the  radiation  at  low  pressures,  indicating  the  existence  of  a  second 
radiation,  easily  deviable  in  a  magnetic  field,  and  having  the  characters 
of  a  secondary  radiation  excited  by  a-rays.  At  pressures  below  1  mm., 
negative  secondary  rays  are  produced,  which  tend  to  predominate  when 
the  pressure  is  still  further  reduced.  T.  A.  H. 

The  Electrical  Charges  Carried  by  the  a-  and  y8-Rays.  Jean 
Danysz  and  William  Duane  (Compt.  rend.,  1912,  155,  500 — 503. 
Compare  Rutherford,  Abstr.,  1905,  ii,  621). — The  authors  have  deter- 
mined the  electrical  charges  carried  by  the  a-  and  )8-rays  from  1  curie 
of  emanation  in  equilibrium  with  radium-il,  -B,  and  -C.  The  radio- 
active source  employed  was  a  bubble  of  emanation  about  0'5  cu.  mm, 
in  volume,  repelled  by  a  thin  glass  sphere  coated  with  mercury.  They 
limited  the  measurement  to  a  pencil  of  rays  (a  known  fraction  of  all 
the  rays  emitted)  by  means  of  screens,  pierced  with  circular  openings. 
The  charge  was  received  on  a  Faraday  cylinder,  and  measured  by  a 
quartz  piezo-electric.  The  source  of  the  rays  and  the  Faraday  cylinder 
was  enclosed  in  a  metallic  box,  in  which  a  good  vacuum  was  maintained, 
which  was  placed  between  the  poles  of  an  electro-magnet.  The  charges 
received  by  the  cylinder  were  found  not  to  be  modified  by  interposition 
of  leaves  of  aluminium  0'004  mm.  in  thickness.  From  their  results 
the  authors  find  that  the  electrical  charge  carried  by  the  a-rs^ys  from 
1  curie  of  emanation  is  90-8  electrostatic  units,  from  which  they 
deduce  (1)  the  value  0*595  cu.  mm.  at  15°  for  the  volume  of  1  curie 
of  emanation  (compare  Rutherford,  Abstr.,  1908,  ii,  791);  (2)  that 
the  volume  of  helium  given  off  by  1  gram  of  radium  in  equilibrium 
with  its  emanation  and  radium--4,  -B,  and  -C  is  156  cu.  mm.  per  year 
Admitting  that  the  charge  on  a  /3-particle  is  half  that  on  an  a-particle, 
the  number  of  yS-particles  produced  by  the  emanation  under  the  stated 
conditions  is  3  to  4  for  every  3  a-particles.  )8-Rays  do  not  produce, 
to  any  appreciable  extent,  slow  secondary  rays  of  the  nature  of  8-rays. 

W.  G. 

The  Determinatiou  of  the  Ionisation  Curve  for  the  a- Rays 
from  Polonium  in  Mercury  Vapour.  T.  Smith  Taylor  {Fhil.  May., 
1912,  [vi],  24,  296—301). — By  means  of  a  special  apparatus  the  Bragg 
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ionisation-range  curve  of  the  a-rays  of  polonium  was  determined  in 
mercury  vapour  at  330*^  and  451  mm.  The  curve  was  found  to  be  of 
the  geuonil  type  found  for  other  gases  and  vapours,  departing  somewhat 
more  from  the  theoretical  form  (that  the  ionisation  is  inversely  propor- 
tional to  the  cube-root'of  the  range  still  to  be  traversed)  than  in  other 
cases.  From  the  curves  in  mercury  vapour  and  in  air  at  the  same 
temperature,  the  pressure  in  the  latter  case  being  adjusted  to  make 
the  ranges  the  same,  it  was  deduced  that  the  energy  required  to  produce 
an  ion  in  mercury  vapour  is  072  times  that  required  in  air.        F.  S. 

The  DiflFusion  of  Actinium  Emanation  and  the  Active 
Deposit  Produced  by  it.  John  C.  McLennan  {rhil.  Mag.,  1912,  [vi], 
24,  370— 379).— The  experiments  of  Kennedy  (Abstr.,  1909,  ii,  955) 
are  discussed  theoretically,  and  further  experiments  are  suggested. 

F.  S. 

Determination  of  the  Quantity  of  Emanation  in  Spring 
Waters.  G.  Bekndt  {Ann.  Physik,  1912,  [iv],  38,  958— 985).— The 
corrections  which  must  be  applied  to  the  results  obtained  by  the 
various  methods  used  in  the  estimation  of  the  emanation  content 
of  spring  waters  are  discussed,  and  formulae  are  deduced  which  enable 
the  magnitude  of  the  correction  to  be  calculated  for  each  of  the  different 
methods  of  estimation.  H.  M.  D. 

Radioactivity  of  the  Thermal  Mineral  Waters  of  Usson 
(Ariege).  Gustave  Massol  {Compt.  rend.,  1912,  155,  373— 375).— The 
waters  of  Usson  are  divided  into  thi-ee  groups  of  springs:  des  Plaies, 
Condamy,  and  Soumain.  The  author  has  measured  the  radioactivity 
of  the  gases  dissolved  in  the  waters  of  the  two  first  and  of  the  watera 
themselves,  and  also  of  the  gas  spontaneously  liberated  at  des  Plains. 
The  two  sources  have  practically  the  same  radioactivity.  The  gases 
dissolved  or  spontaneously  liberated  consist  almost  entirely  of  nitrogen 
and  the  rare  gases,  with  a  trace  of  hydrogen  sulphide  and  carbon 
dioxide,  and  their  radioactivity  is  duo  to  radium  emanation. 

W.  G. 

Influence  of  Pressure  and  Temperature  on  the  Electrolytic 
Conductivity  of  Solutions.  Fkieduiou  Kokber  {Zeilsch.  physikid. 
Chem.,  1912,  80,  478—480.  Compare  Abstr.,  1911,  ii,  863).— 
Polemical  against  Lussana  (Abstr.,  1911,  ii,  462).  G.  S. 

Conductivity  of  jmudo-AcidB  and  of  the  True  Acids  in 
Mixtures  of  Acetone  and  Water.  C.  H.  Sluiter  {Chem.  Weekblad, 
1012,  9,  668 — 673). — An  investigation  of  the  electric  conductivity  of 
mono-  and  di-nitroso-orcinol,  uionochloroacetic  acid,  and  succinic  acid 
at  25°  has  yielded  the  following  results:  (I)  addition  of  acetone  to 
aqueous  solutions  of  the  true  acids  produces  a  greater  fall  in  the 
electrical  conductivity  than  that  resulting  from  a  similar  addition  to 
the  corresponding  solution  of  the  pseudo-ncids ;  (2)  the  form  of  the 
pseudo&cni  chiefly  present  in  aqueous  solution  has  a  lower  ionisation 
constant  than  the  form  present  in  acetone  solution;  (3)  the  influence 
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exerted  by  acetone  on  the  isomerisation  of  a  pseudo-aicid  is  similar  to 
that  exerted  by  alcohol.  A.  J.  W. 

Behaviour  of  Ionised  Liquid  Dielectrics  on  the  Passage  of 
Electric  Currents.  H,  J,  van  der  Bijl  (Ann.  Fhysik,  1912,  [iv],  39, 
170 — 212). — The  rate  of  recombination  of  the  ions  produced  by  the 
action  of  the  y-rays  of  radium  on  liquid  insulators  has  been  deter- 
mined by  a  method  in  which  the  disturbing  effects  of  ionic  diffusion 
are  more  or  less  completely  eliminated.  The  results  obtained  in 
experiments  with  carefully  purified  hexane,  carbon  tetrachloride,  and 
carbon  disulphide  show  that  recombination  takes  place  in  accordance 
with  Thomson's  formula,  dnfdt  =  -  aw^,  in  which  n  is  the  number  of 
positive  or  negative  ions  per  c.c,  and  a  the  coefficient  of  recombination. 
The  deviations  from  this  formula,  which  are  exhibited  by  Jaffe's 
results  (compare  Abstr,,  1909,  ii,  208),  are  probably  due  to  the  special 
character  of  the  experimental  method  employed. 

By  means  of  an  indirect  method  (compare  Jaffe,  Abstr.,  1910, 
ii,  481)  involving  the  determination  of  the  conductivity  for  small 
potential  differences  and  of  thf  saturation  current,  the  values  of  the 
recombination  coefficient  furnished  by  the  direct  method  have  been 
confirmed.  The  values  of  a  obtained  by  the  direct  method  are  2*19, 
0-78,  and  1-90,  and  by  the  indir^'ct  method,  2-26,  0802,  and  1-74  for 
hexane,  carbon  tetrachloride,  and  carbon  disulphide  respectively. 

The  direct  method  for  the  determination  of  the  ionic  recombination 
coefficient  can  also  be  utilised  for  the  measurement  of  the  diffusion 
coefficients  of  the  positive  and  negative  ions,  and  these  values,  as  well 
as  the  thermal  velocities,  the  mean  free  paths,  the  masses,  and  the  radii 
of  the  ions,  have  been  calculated  for  each  of  the  three  liquid  insulators. 
It  is  further  shown  that  the  electric  charge  on  the  ions  generated  by 
y-rays  in  hexane  is  equal  to  the  charge  of  the  ordinary  type  of 
univalent  ion.  H.  M.  D. 

The  Electrical  Properties  of  Copper-Zinc  Alloys.  Luigi 
NoRSA  (Compt.  rend.,  1912,  155,  348 — 351). — A  determination  of  the 
electrical  conductivity,  the  thermal  coefficient,  the  thermoelectric 
power,  and  its  variation  with  temperature  of  alloys  of  copper  and  zinc 
containing  from  0  to  100%  by  volume  of  zinc.  A  table  of  results  is 
given  and  the  curves  are  plotted,  showing  maxima  corresponding  with 
the  formulae  CuZn,  CuZng,  and  CuZn^.  W,  G. 

Effect  of  Tempering  on  the  Electrical  Resistance  of  Bronze 
and  Braes.  A.  Portevin  (Compt.  rend.,  1912,  155,  459 — 460). — It 
has  been  suggested  that  the  increase  in  electrical  resistance  shown 
both  by  steels  and  by  aluminium-bronzes  after  tempering  is  due  to  the 
partial  maintenance  in  solid  solution  of  the  constituents  of  the 
eutectoid.  This  explanation  finds  support  in  the  results  now  recorded, 
which  show  that  tempering  effected  at  temperatures  above  those 
at  which  eutectoids  are  formed  increases  the  electrical  resistance 
of  bronze  and  brass,  T.  A.  H. 

Electrical  Conductivity  of  Alloys  in  Relation  to  the  Electron 
Theory.  N.  I.  Stepanoff  (J.  Euss.  Phys.  Chem.  Soc,  1912,  44, 
910 — 1000). — The  first  part  of  this  paper  contains  an    account    of 
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previous  work  on  the  constitution  of  alloys  by  the  author  and  other 
investigators. 

In  the  secund  part,  methods  of  preparing  alloys  applicable  to  brittle 
and  readily  oxidisablo  metals  and  of  measuring  their  conductivities 
are  described.  These  methods  have  been  employed  in  the  investigation 
of  alloys  of  magnesium  and  lead,  magnesium  and  tin,  magnesium  and 
copper,  magnesium  and  zinc,  and  magnesium  and  bismuth.  The 
results  of  the  measurements  of  electrical  conductivity  are  in  agreement 
with  those  given  by  other  methods.  The  conductivity  method  proves 
especially  hensitive  as  regards  solid  solutions,  which  were  detected 
in  four  of  the  five  above  cases,  although  they  were  not  indicated 
by  other  metallographic  methods.  The  formation  of  a  definite 
<!ompound  or  of  a  solid  solution  of  the  metals  is  accompanied  by  a 
considerable  fall  in  the  conductivity.  The  temperature-coefficients 
of  the  conduclivities  of  definite  intermetallic  compounds  are  of 
approximately  the  same  magnitudes  as  those  of  pure  metals,  but 
with  solid  solutions  they  are  decidedly  less. 

In  the  third  part  the  author  discusses  the  various  theories  of 
the  electrical  conductivity  of  alloys  and  of  the  nature  of  solid 
metallic  solutions,  and  advances  a  view  in  explanation  of  the  different 
teuiperature-ccefticients  shown  by  the  conductivities  of  definite  com- 
pounds and  those  of  solid  solutions.  T.  H.  P. 

The  Disruptive  Charge  Through  Pure  Sodium  Vapour. 
Louis  DuNOYER  {Compt.  rend.,  1912,  155,  270— 273).— The  author 
has  studied  the  discharge  between  two  stout  nickel  electrodes  in  a 
vapour  of  pure  sodium,  in  a  tube  heated  to  various  temperatures. 
The  potential  difference  was  gradually  increased  until  the  tube 
became  luminous.  Working  at  350°,  it  was  found  that  the  discharge 
could  take  two  distinct  forms,  and  that  by  further  increasing  the 
tension  by  a  few  volts  after  luminosity  had  commenced,  it  became 
very  brilliant  and  the  current  traversing  the  vapour  rose  considerably 
in  quantity,  the  electrodes  becoming  red  hot.  By  plotting  the  curve 
showing  the  relationship  between  the  disruptive  tension  and  the 
temperature  of  the  saturating  vapour,  a  Paschen's  curve  is  obtained, 
which  shows  a  minimum  at  about  250°.  The  minimum  tension  at 
this  temperature  is  335  volts.  The  value  of  the  expression  up  (where 
a  is  the  distance  between  the  electrodes  and  p  the  pressure)  is  very 
low  indeed,  being  only  004,  as  again.Nt  0*55  for  air  and  1*55  for 
hydrogen.  This  the  author  explains  by  the  theory  of  ionisation  by 
shocks.  W.  G. 

The  Polarisation  of  Electrodes.  Andre  BROcnET  (Compt.  rend., 
1912,  155,  340 — 343). — A  theoretical  paper  in  which  the  author 
discusses  the  distribution  of  the  equipotential  lines  in  a  coulombmeter 
with  a  plate  of  copper  placed  between  the  electrodes  either  parallel  or 
perpendicular  to  them.  W.  G. 

Periodic  Phenomena  at  Electrodes  which  can  be  made 
Passive.  Alfred  Adler  {Zeitsch.  physikaL.  Glum.,  1912,  80, 
385—411.  Compare  Grave,  Abstr.,  1911,  li,  896;  Ostwald,  Abstr., 
1900,   ii,   730;    1901,  ii,   24). — The  periodic  evolution  of  gas   which 

59—2 
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occurs  when  certain  metals  are  treated  with  acid  has  been  investigated, 
more  particularly  in  the  case  of  iron.  In  most  cases  the  metal  was 
brought  into  the  periodic  condition  by  electrolytic  polarisation. 

Impurities  in  the  iron  have  no  influence  on  the  periodic  phenomena. 
With  increase  of  temperature  the  oscillations  become  more  rapid,  and 
at  still  higher  temperatures  iron  becomes  permanently  active.  When 
the  periodic  condition,  in  the  case  of  iron,  is  brought  about  at  a 
definite  potential,  the  duration  of  the  periods  is  proportional  to  the 
amount  of  oxygen  liberated,  in  other  words,  to  the  current  density. 
When  iron  has  become  passive,  it  can  be  restored  to  the  periodic 
condition  by  treatment  with  hydrogen  at  a  suitable  potential. 
Charging  with  oxygen  destroys  the  oscillating  condition.  The 
periodic  condition  is  produced  only  at  certain  definite  potentials,  which 
lie  between  those  at  which  iron  remains  active  and  at  which  it 
goes  immediately  into  the  passive  condition. 

Pure  chromium,  copper,  and  nickel  do  not  show  periodic  phenomena, 
but  alloys  of  these  metals  with  iron  show  the  effect,  which  is  therefore 
due  to  the  presence  of  iron. 

In  explanation  of  this  phenomenon  the  author  adopts  Grave's  theory 
{loc.  cit.),  that  pure  iron  is  inactive  and  is  rendered  active  by  acids. 
The  cause  of  the  oscillations  is  to  be  found  in  local  currents  formed 
between  active  and  passive  portions  of  the  iron  electrode,  whereby  the 
passive  iron  is  rendered  active  by  the  liberated  hydrogen  ions. 

G.  S. 

Internal  (Total)  and  Free  Energy  in  Certain  Cases  of 
Electrolytic  Dissociation.  Harald  Lundi^n  and  D.  Gardner 
{Med.  K.  VetensL  Nohelinst,  1912,  2.  No.  16,  1—7).— The  formula?  of 
Arrhenius  (compare  this  vol.,  ii,  131)  for  the  relationship  between 
total  and  free  energy  in  electrolytic  dissociation  are  tested  by  means 
of  the  data  for  succinic  acid,  phenol,  wi-nitrophenol,  and  tropine  with 
satisfactory  results.  G.  S. 

Determination  of  the  Degrees  of  Dissociation  of  Electro- 
lytes in  Mixtures.  N.  Andreeff  and  A.  Saposhnikoff  {J.  Buss, 
rhys.  Chem.  Soc,  1912,  44,  895— 905).— As  is  well  known,  it  is 
possible,  from  a  knowledge  of  the  specific  conductivities  of  various 
electrolytes  with  a  common  ion,  to  prepare  a  solution  of  these  having 
a  definite  concentration  of  the  common  ion.  The  authors  show  that, 
knowing  the  concentration  and  the  conductivity  of  a  mixture  of  two 
such  electrolytes,  the  concentration  of  the  common  ion  and  the  degrees 
of  dissociation  of  the  electrolytes  can  be  calculated. 

Since  a  =  At,/A^  and  \^  =  r}  .  lOOOw,  a/w  =  -q  .  1000/X^(1),  and 
■r]  =  aX^/v  .  1000(2).  For  the  more  simple  case,  where  1  mol.  of  each  of  » 
electrolytes  is  present,  X^^  =^i<„  +^2«  +  •  •  •  •  a.nd  '7o  =  (^i  +^2  +  '  •  •)l^' 
where  Aq^  and  tiq  are  respectively  the  molecular  conductivity  at  infinite 
dilution  and  the  specific  conductivity  of  the  mixture,  and  Aj^,  Aja.  •  •  • 
and  77j,  r/^  .  .  .  the  corresponding  magnitudes  for  the  separate  compo- 
nents. As  the  mixture  must  be  isohydric,  ajv-^^a^jv^-^  .  .  .,  and 
hence,  from  equation  (1),  aQlvQ  =  m]Q  .  1000/(Aj^  +^^200  +  •  •  ■)  >  measure- 
ment of  7]q  gives,  therefore,  the  concentration  of  the  common  ion  of  the 
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luixUut;.  Introduction  of  the  value  of  a„  into  equation  (2)  then  gives 
the  pptcitic  conductivities  of  the  components. 

Tins  method  of  calcuhition  can  be  applied  to  the  determination  of 
(I)  the  form  of  the  dissociation  of  polyionic  electrolytes,  (2)  the 
(juantities  and  forms  of  complex  ions  in  mixtures,  and  (3)  the  extents 
of  dissociation  of  electrolytes  unknown  in  the  free  state,  and  also  (4)  to 
the  investigation  of  the  cause  of  the  deviation  of  mixtures  from  the 
isohydric  state. 

The  results  are  given  of  an  investigation  in  this  way  of  mixtures 
of :  hydrochloric  and  acetic  acids ;  hydrochloric,  acetic  and  nitric 
iicids  ;  potassium  chloride  and  nitrate.  The  values  obtained  are  in 
accord  with  the  calculations.  T.  H.  P. 

The  Dissociation  of  Ternary  Electrolytes.  James  W.  McBain 
{J.  Amer.  Chem.  Soc,  1912,  34,  1134— 1 137).— In  criticising  the 
reference  of  Noyes  and  Falk  (this  vol.,  ii,  527)  to  the  divergences  in 
apparent  dissociation  of  ternary  electrolytes  when  the  results  of 
conductivity  and  freezing-point  measurements  are  compared,  the  author 
points  out  that  the  two  phenomena  occur  in  different  ranges  of  concen- 
tration, and  can  be  explained  by  assuming  intermediate  ions  (for 
example,  BaCl')  in  the  more  dilute,  and  complex  anions  (for  example, 
BaClg"")  in  the  more  concentrated  solutions.  Whilst  commending 
>.oyes  and  Falk's  series  of  compilations  of  smoothed  results,  it  is 
suggested  that  in  many  cases  they  should  be  supplemented  by  more 
detailed  studies  of  all  the  related  data  available.  J.  C.  W. 

Weak  and  Strong  Binary  Electrolytes.  C.  van  Rossem  {CJiem. 
Weekblad,  11)12,9,  714 — 719). — The  author  gives  tables  showing  the 
degree  of  dissociation  of  succinic  acid  and  benzylideuemalonic  acid  in 
■solutions  of  various  normalities  at  25°,  and  of  hydrochloric  acid  and 
potassium  chloride  at  18°.  A.  J.  \V. 

The  lonisation  Constant  of  Phenolphthalein  and  the  Effect 
on  it  of  Neutral  Salts.  Ludwig  IIosenstein  (J.  Avier.  C/iein.  iSoc, 
rJ12,  34,  1117 — 1128). — The  fraction  of  phenolphthalein  transformed 
from  the  colourless  to  the  coloured  form  in  solutions  of  various 
hydrogen-ion  concentrations  and  of  various  neutral-salt  concentrations 
has  been  determined  by  comparing  the  colour  with  that  of  a  com- 
pletely transformed  solution  of  the  indicator  having  the  same  total 
indicator  concentration.  The  hydrogen-ion  concentration  was  fixed 
by  means  of  solutions  of  ammonium  hydroxide  and  ammonium  chloride, 
whilst  potassium  chloride  was  the  neutral  salt  employed. 

The  observed  fraction  is  a  measure  of  the  relation  between  the 
change  in  colour  of  the  indicator  and  the  concentration  of  the 
hydrogen-ion,  that  is,  of  the  apparent  ionisation  constant,  which  has 
received  widely-differing  values  in  the  literature.  It  is  now  found 
that,  assuming  the  indicator  to  be  a  monobasic  acid,  the  calculated 
ooustiint  increases  with  the  alkalinity  of  the  solution,  even  when  the 
amount  of  neutral  salt  is  kept  constant,  and  it  is  further  shown  that 
this  can  be  explained,  as  does  Wegscheider  (Abstr.,  1908,  ii,  806),  by 
considering  that_the   indicator  acts  as  a  dibasic  acid.     Taking  into 
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account  the  tautomeric  relationships  involved,  it  is  then  necessary 
to  assume  that  the  coloured  form  of  the  indicator  is  produced  in 
appreciable  quantity  only  when  the  second  hydrogen  of  the  acid  has 
been  replaced. 

Neutral  salts  are  shown  to  have  a  great  effect  on  the  fraction  of 
the  indicator  transformed,  the  ionisation-constant  beiug  doubled  by 
increasing  the  salt-concentration  from  0  03  to  0*40  N.  The  change  of 
the  constant  K^,  regarding  the  indicator  as  a  monobasic  acid,  with 
the  total  salt-concentration  Gg,  can  be  expressed  by  K-^  —  Qll  x  lO"!*^ 
[1 +2'8((7«y)°^J,  which  function  is  analogous  to  the  expression  for  the 
deviations  shown  by  strong  electrolytes.  J.  C.  W. 

Conductivity  of  Rosaniline  Hydrochloride  in  Water  and  in 
Certain  Organic  Solvents.  Harold  S.  Davis  {Trans.  Nova  Scotia 
Inst.  Sci.,  1912,  13,  40 — 51). — The  electrical  conductivity  of  rosaniline 
hydrochloride  in  water,  methyl  and  ethyl  alcohols  has  been  measured 
at  0°  and  25°  in  different  dilutions,  and  in  acetic  acid  at  18°  and  25°. 
The  results  correspond  closely  with  those  obtained  for  tetraethyl- 
ammonium  iodide  by  Walder,  so  that  the  presence  of  the  benzene 
nucleus  has  no  characteristic  influence  on  the  electrical  conductivity. 
In  a  dilution  of  100  litres,  the  degrees  of  dissociation  are  as  follows  : 
water  95%,  methyl  alcohol  84%,  ethyl  alcohol  81%,  acetic  acid  53%. 
Ostwald's  dilution  law  holds  fairly  well  for  the  more  concentrated 
solutions  in  the  organic  solvents,  but  not  for  the  aqueous  solutions. 

G.  S. 

Determination  of  Small  Hydrogen  Ion  Concentrations 
from  the  Intensity  of  the  Residual  Current.  Ludwig  R. 
Fkesenius  {Zeitsch.  physikal.  Ghem.,  1912,  80,  481 — 508). — It  is 
shown,  on  the  basis  of  the  principles  already  given  by  Nernst  and 
Merriam  (Abstr.,  1905,  ii,  674)  and  by  Eucken  (Abstr.,  1907,  ii, 
•125),  that  under  certain  conditions  the  H'  ion  concentration  in  solu- 
tions can  be  calculated  from  the  intensity  of  the  residual  current. 
The  method  is  particularly  suitable  for  solutions  of  strong  acids  and 
bases  in  the  presence  of  excess  of  a  neutral  salt,  a  change  in  the  H*  ion 
concentration  from  10-^  to  4.10-^  mols.  per  litre  corresponding  with  a 
difference  in  the  intensity  of  the  residual  current  to  the  extent  of 
about  10  "'^  ampere.  The  method  does  not  give  such  accurate  results 
for  solutions  of  weak  acids  and  bases,  and  is  inapplicable  when  the 
neutral  salts  are  hydrolysed  in  solution. 

The  method  has  been  applied  to  the  determination  of  the  dissociation 
constants  of  phenolphthalein,  and  it  is  shown,  in  agreement  with 
Wegscheider  (compare  Abstr.,  1908,  ii,  806),  that  the  results  can  be 
interpreted  on  the  assumption  that  phenolphthalein  is  a  dibasic  acid. 

G.  S. 

Potentials  of  Zinc  in  Alcoholic  Solutions  of  Zinc  Chloride. 
Fhederick  H.  Getman  and  Vernette  L.  Gibbons  {Amer.  Ghem.  J., 
1912,  48,  124 — 138). — The  authors  have  measured  the  electrical  con- 
ductivities of  solutions  of  zinc  chloride  in  water,  methyl  alcohol,  and 
ethyl  alcohol  as  solvents.     The   conductivities  in  aqueous  solutions 
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iire  normal,  whilst  those  in  alcoholic  solutions  give  evidence  of 
aHsociation  of  the  solute,  and  also  of  possible  complex  formation 
between  solute  and  solvent.  In  methyl-alcoholic  solution  the  curves 
showing  the  relation  between  the  molecular  conductivity  and  the 
dilution  at  0°  and  25°  respectively  intersect  each  other,  the  molecular 
conductivity  at  25°  being  less  than  at  0°  for  high  concentrations  and 
greater  than  at  0°  for  low  concentrations  (compare  Getmfin,  Abstr., 
1911,  ii,  888). 

Molecular-weight  measurements  by  the  ebuUioscopic  method  show 
that  in  both  alcohols  zinc  chloride  is  associated,  the  association  in 
methyl  alcohol  being  greater  than  in  ethyl  alcohol. 

Measurements  of  the  potentials  of  zinc  in  aqueous  and  alcoholic 
sohitions  of  zinc  chloride  show  that  the  potential  follows  Nernst's  law 
in  aqueous  solutions  of  greater  concentration  than  O'l  molecular;  in 
diluter  solutions  the  potentials  determined  experimentally  are  much 
smaller  than  the  calculated  (compare  Denham,  Trans.,  1908^  93,  41). 
In  methyl-alcoholic  solutions  the  potentials  oscillate  over  a  range  of 
more  than  ten  millivolts.  In  ethyl-alcoholic  solutions  the  potential 
diminishes  uniformly  with  decreasing  concentration,  this  behaviour 
being  the  reverse  of  that  which  holds  in  aqueous  solutions  (compare 
Getman,  loc.  cit.). 

From  the  potential  measurements  in  aqueous  solutions  the  heat  of 
ionisation  of  zinc  is  calculated  to  be  32,120  cals.  T.  S.  P. 

Influence  of  Current  Density  on  the  Formation  of  Per- 
sulphuric  Acid  and  the  Changes  in  Concentration  of  Per- 
sulphuric  Acid  and  Care's  Acid.  Erich  Muller  and  R. 
Emslander  (Zeitsch.  £lektrochem.,  1912,  18,  752 — 756.  Compare 
Muller  and  Schellhaas,  Abstr.,  1907,  ii,  539). — In  the  prolonged 
electrolysis  of  sulphuric  acid  the  final  concentration  of  persulphuric 
acid  is  the  greater  the  greater  the  current  density,  but  the  final  con- 
centration of  Caro's  acid  is  independent  of  the  current  density.  The 
total  concentration  in  active  oxygen  (persulphuric  acid  -f-  Caro's  acid) 
increases  in  course  of  the  electrolysis  to  a  maximum.  Whilst,  how- 
ever, the  concentration  of  Caro's  acid  increases  continuously  up  to  the 
stationary  condition,  the  concentration  of  persulphuric  acid  attains  a 
maximum,  and  then  falls  to  a  constant  value.  G.  S. 

Electrochemical  Reduction  of  Condensation  Products  of 
Aldehydes  with  Amines.  Kurt  Brand  and  A.  Hoino  (Zeitsch. 
Elektrocfiem.,  1912,  18,  745—752.  Compare  Abstr.,  1909,  i,  784; 
Knudsen,  ibid.,  i,  890  ;  Law,  Trans.,  1912,  101,  154).— The  statement 
of  Knudsen  {loc.  cit.)  that  ethylideneimine  is  not  reduced  to  ethylamine 
either  in  alkaline  or  almost  neutral  solution  is  confirmed,  the  explana- 
tion being  that  the  former  substance  is  changed  in  solution  to  aldehyde- 
ammonia.  The  hydrogen  used  up  at  the  cathode  is  probably  employed 
in  reducing  the  aldehyde  formed  from  aldehyde-ammonia. 

In  alkaline  solution  hydrobenzamide  is  reduced  at  a  lead  cathode  to 
benzylamine  and  dibenzylamine ;  in  the  same  circumstances  benzyl- 
idenemethylamine  is  reduced  quantitatively  to  benzylmethylamine,  and 
benzylidene-p-aminophenol  yields  benzyl-/)-aminopheDol.     Even  with  a 


ii.   896  ABSTRACTS   OF   CHEMICAL   PAPERS. 

large  current  no  decomposition  into  toluene  and  aminophenol  occurs. 
Benzylidene-o-aminophenol  on  solution  in  sodium  hydroxide  decom- 
poses into  benzaldehyde  and  o-aminophenol,  and  can  therefore  not 
be  electrolytically  reduced  to  benzyl-o-aminophenol  in  alkaline  solution. 

G.  S. 

FormaMon  of  Hydrogen  Cyanide  in  the  High  Tension 
Electric  Flame.  A.  Y.  Lipinski  {Zeitsch.  Elektrochem.,  1912,  18, 
229—230);  J.  Moscicki  {ibid.,  730—731.  Compare  Abstr.,  1911,  ii, 
1057).— Polemical.  G.  S. 

Realisation  of  the  Thomson-van  der  "Waals  p-T-v-Bxxvf&ce. 
Julius  Meyer  {Zeitsch.  Elektrochem.,  1912,  18,  709— 710).— The 
surface  in  question  corresponds  with  the  temperature  to  which  a 
liquid  can  be  superheated  without  the  formation  of  vapour,  and  has 
been  investigated  experimentally  for  a  number  of  organic  liquids.  The 
air-free  liquid  was  confined  in  a  capillary  over  mercury  under  pressure, 
raised  to  a  definite  temperature,  and  the  pressure  then  gradually 
diminished  to  zero.  For  ethyl  ether  the  pressure  could  be  diminished 
to  zero  only  for  temperatures  below  115°.  The  corresponding  tempera- 
tures for  other  liquids  are  as  follows  :  methyl  ethyl  ether,  58°  ;  /3- 
methylbutane,  95°;  benzene,  168°;  ethyl  alcohol,  155°.  These  results 
are  in  good  agreement  with  those  calculated  from  the  critical  tempera- 
tures by  the  rule  of  van  der  Waals.  The  temperature  for  water  could 
not  be  satisfactorily  determined,  owing  to  its  action  on  the  material  of 
the  capillary  tube  at  high  temperatures.  G.  S. 

Compressibilities  of  Certain  Hydrocarbons,  Alcohols,  Esters, 
Amines,  and  Organic  Haloids.  Theodore  W.  Richards,  W.  N. 
Stull,  Joseph  H.  Mathews,  and  Clarence  L.  Speyers  {J.  Amer.  Chem. 
Soc,  1912,  34,  971—993.  Compare  Abstr.,  1909,  ii,  214).— The  com- 
pressibilities of  forty-seven  liquid  hydrocarbons,  alcohols,  amines,  esters, 
and  organic  haloids  have  been  determined.  The  results,  taken  in  con- 
nexion with  several  others  previously  published,  bear  out  the  rule  that, 
in  general,  the  greater  the  compressibility  of  a  substance,  the  greater  is 
its  decrease  with  increasing  pressure.  It  is  pointed  out  that  this  rule 
may  be  predicted  from  the  theory  of  compressible  atoms. 

For  similar  compounds,  even  of  widely  differing  molecular  weight, 
the  quotient  10'*A/(^  x  10'^)""®  is  approximately  constant ;  /3  is  the  com- 
pressibility at  20°  in  terms  of  megabars  between  100  and  300  megabars, 
and  A  is  the  difference  between  the  compressibilities  over  the  ranges 
100 — 300  and  300 — 500  megabars.  The  value  of  the  constant  is  about 
15  for  the  hydrocarbons  and  esters,  and  about  18  for  monohydric 
alcohols  and  amino-compounds  containing  more  than  three  atoms  of 
carbon ;  for  the  organic  haloids  the  value  is  about  15. 

The  full  discussion  of  the  results,  especially  in  relation  to  the 
theory  of  compressible  atoms,  is  reserved  for  a  later  paper. 

T.  S.  P. 

Thermal  Expansion  of  Alloys  of  Aluminium  and  Zinc. 
Wladimir  Smirnoff  (Gompt.  rend.,  1912, 155,  351—352). — A  measure- 
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ment  uf  the  mean  linear  expansion  of  rodn  of  alloys  of  aluminium  and 
zinc,  varying  in  composition,  between  25"  and  250".  A  table  and 
curve  nre  given  showing  a  minimum  corresponding  with  a  compound 
Al.^Zn^.  The  expansion  curves  of  all  alloys  containing  the  crystals 
of  AlqZng  show  a  deviation  at  a  temperature  of  260 — 270°,  indicating 
a  sudden  change  in  the  dimensions  of  the  alloy  due  to  a  transformation 
of  the  crystals  of  this  definite  compound.  W.  G. 

The  History  of  Distillation  and  of  Alcohol.  Edmund  O. 
VON  Lii'PMANN  {Zeitsch.  anyew.  Chein.,  1912,  25,  1680 — 1682). — The 
process  of  distillation  was  quite  unknown  in  the  time  of  Aristotle,  but 
was  employed  by  the  hellenistic  alchemists.  (J.  H.  D. 

A  Hygrometric  Method  of  Vapour-pressure  Determination. 
W.  K.  FoiiBEs  {Cheni.  New8,  1912,  106,  88).— A  copper  test-tube, 
immersed  in  a  water-bath,  is  provided  with  an  upper  glass  vessel, 
through  a  side-arm  of  which  passes  a  glass  rod  carrying  a  black  glass 
disk,  crossed  by  a  silver  band.  The  dew-poiut  is  observed  by  means 
of  the  disk,  and  the  vapour  pressure  is  then  obtained  from  tables. 

C.  H.  D. 

Specific  Heats.  I.  J.  N.  Bronsted  (Zeitsch.  ElektrocJiem.,  1912, 
18,  714 — -717). — The  specific  heats  of  a  number  of  substances  have 
been  determined  from  0°  to  19°  in  a  well-insulated  calorimeter  made 
of  a  block  of  copper,  the  temperatures  being  measured  with  a  platinum 
thermometer.  Some  of  the  results  are  as  follows  :  White  tin,  0*05382; 
grey  tin,  0'04962  ;  potassium  hydrogen  tartrate,  0'2314  ;  potassium 
hydrogen  raceraate,  0'2348 ;  aragonite,  0*1899;  calc-spar,  0'1887 ; 
thallous  picrate,  yellow,  0"134;  red,  0*137;  silver,  0*05535,  and 
mercury,  0*03325.  ' 

The  van't  Hoff-Thom.sen  rule,  according  to  which  the  modification 
stible  at  high  temperature  has  the  higher  specific  heat,  is  valid  in  the 
case  of  tin,  but  the  rule,  supported  more  particularly  by  Richarz 
(compare  Abstr.,  1893,  ii,  404),  that  the  substance  with  the  higher 
specific  heat  has  the  smaller  density,  is  not  valid  in  the  case  of  tin. 
The  two  tartrate  modifications  also  follow  the  van't  Hoff-Thomsen 
rule,  but  the  differences  in  the  specific  heats  of  the  two  forms  of 
calcium  carbonate  and  of  thallous  picrate  are  too  small  to  admit  of 
definite  conclusions  being  drawn. 

In  order  to  determine  the  energy  relations  in  the  two  reactions : 
NH.Cl -f  2PbCl2  — >  NH^CI,2rbCl2  and  HgCl-fAg  -^  AgCl-fHg, 
the  specific  heats  of  the  substances  concerned  have  been  determined. 
The  free  energy  of  the  first  reaction  at  room  temperature  is  2780  cal. ; 
for  the  second  reaction,  1050  cal.  G.  S. 

A  Summary  of  the  Specific  Heats  of  Gases.  Gilbert  N. 
Lewis  and  Merle  Randall  {J.  Anier.  Chem.  Soc.,  1912,  34, 
1128 — 1134). — Since  most  of  the  chemical  equilibria  which  have  been 
studied  at  high  temperatures  involve  gases,  and  as  specific  beats  play 
an  important  part  in  the  subsequent  calculations,  the  authors  have 
loviewud  the  various  values  assigned   to  the  common  gases,  in  order 
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to  select  the  most  probable  formulse  for  further  reference,  Tha  older 
measurements,  which  may  be  classed  under  the  direct  calorific,  the 
adiabatic,  and  the  explosion  methods,  have  been  supported  by  much 
recent  work. 

For  any  monatomic  gas  the  round  value  (7;j  =  5'0  is  adopted.  For 
diatomic  gases,  the  practice  of  Le  Chatelier  and  of  Nernst  in  taking 
6*60  for,  the  molecular  heat  at  absolute  zero  is  confirmed,  and  the 
following  formulae  are  suggested  :  for  nitrogen,  oxygen,  carbon 
monoxide,  nitric  oxide,  hydrogen  chloride,  bromide  and  iodide, 
Cp  =  6-50  +  00()\0T;  for  hydrogen,  (7^;  =  6-50 +  000092';  for  chlorine, 
bromine,  and  iodine,  (7;,  =  6  50 +  0-0042'. 

The  values  recently  assigned  to  water  by  Holborn  and  Henning 
(Abstr.,  1907,  ii,  844)  and  by  Pier  (Abstr.,  1909,  ii,  789;  1910, 
ii,  1031)  lead  to  the  formula  (7^  =  8-81  -  0-00192'+ 0  00000222^2, 
which  is  also  adopted  for  hydrogen  sulphide.  From  the  work  of  these 
same  experimenters  the  formula  (7^  =  7-0  +  0-00712'- 0-000001862'2  is 
calculated  for  carbon  dioxide,  and  this  formula  is  also  given  to 
sulphur  dioxide,  Fiirstenau  and  also  Pier  having  found  that  this  gas 
behaves  exactly  like  carbon  dioxide. 

The  various  figures  obtained  in  the  case  of  ammonia  fall  on  a  straight 
line  given  by  the  equation  Cp  =  7-5  +  0-00422'.  J.  C.  W. 

Experimental  Determination  of  the  Ratio  of  the  Specific 
Heats  Cp/Cv  for  Potassium  and  Sodium  Vapours,  and  the 
Conclusions  to  be  Drawn  Therefrom.  Max  Robitzsch  {Ann. 
Fhysik,  1912,  [iv],  38,  1027— 1032).— By  means  of  the  apparatus 
described  by  Wenz  (Abstr.,  1910,  ii,  1061)  the  author  has  measured 
the  velocity  of  sound  in  potassium  vapour  at  temperatures  between 
680°  and  1000°,  and  in  sodium  vapour  between  750°  and  920°.  The 
data  give  for  the  mean  probable  value  of  the  specific  heat  ratio, 
1-64  + 0*007  for  potassium,  and  1-68  + 0-03  for  sodium.  These  results 
show  conclusively  that  the  molecules  are  monatomic.  H.  M.  D. 

Mean  Specific  Heat  of  Quartz  and  of  Fused  Quartz.  Karl 
ScHULZ  {Centr.  Min.,  1912,  481—491.  Compare  Abstr.,  1911, 
ii,  1059). — The  following  determinations  were  made  for  three  ranges 
of  temperature : 

Quartz  from  Marmarosch,  Hungary  . . . 

,,         ,,     Minas  Geraes 

Fused  quartz  (from  Minas  Geraes)*  ... 

,.     t 

*  Kef.  index  Wb  =  1-4584,  D2«'i=2-21. 

The  differences  between  the  specific  heats  of  the  glass  and  of 
the  crystallised  material  increase  with  the  temperature  ;  and  at  lower 
temperatures  the  glass  would  consequently  have  a  higher  specific  heat 
than  the  crystal,  as  already  found  experimentally  by  Nernst  (Abstr., 
1911,  ii,  964).  L.  J.  S. 

Influence  of  a  Third  Component  on  the  Freezing  Point  of  a 
Binary  Mixture.  G.  Muchin  (Zeitsch.  Ulektrochem.,  1912,  18, 
757 — 761). — The  influence  of  cadmium  iodide,  mercuric  chloride,  and 


20-100°. 

20—250°. 

20-410°. 

0-1875 

— 

— 

0-1871 

0-2086 

0-2253 

0-1855 

0-2054 

0-2204 

0-1860 

— 

— 

t  ?li,:3z  1-4589,  D20-5: 

=  2-21. 

GENEKAI.    AND    PHYSICAL   CHEMISTRY.  ii.    899 

resorcinol  on  tho  freezing  point  of  mixtures  of  benzene  with  methyl, 
ethyl,  and  propyl  alcohols,  and  of  resorcinol  on  the  freezing  point  of 
a  mixture  of  benzene  and  pyridine  has  been  determined.  In  all  cases 
the  freezing  points  were  raised  by  the  addition  of  the  third  component, 
and  the  extent  of  the  elevation  appears  to  be  connected  with  the  heat 
of  solution  of  the  third  component  in  the  non-freezing  liquid  (alcohol, 
pyridine).  Different  explanations  of  the  elevation  in  question  are 
considered,  but  no  definite  conclusions  are  reached.  G.  S. 

Heats  of  Formation  of  Solid  Solutions.  Giuseppe  Bruni  and 
Mario  Amadoui  {Atti  A*.  Jnst.  Veneto  Act.,  1911,  71,  251— 259).— The 
three  binary  mixtures,  in  equimolecular  proportions,  of  potassium 
chloride,  bromide  and  iodide  were  fused  and  rapidly  cooled,  tho  heats 
of  solution  in  water  of  the  solid  solutions  thus  obtained  being  compared 
with  those  of  the  corresponding  mechanical  mixtures  of  the  salts. 
The  following  table  gives  the  heats  of  formation  of  the  mixed  crystals, 
together  with  the  gaps  in  the  miscibility  at  low  temperatures 
(crystallisation  from  water)  and  at  high  temperatures  (fusion) 
(compare  Amadori  and  Pampanini,  this  vol.,  ii,  48,  154)  : 

KCl  +  KBr.      KBr  +  KI,  KCl  +  KI. 

,,  .     i-it    fat  high -temp.  0  0  9 — 61  niol.  %  KI 

'  •'  \^Ht  low  temp...  0     7 — 76  niol.  %  KI     1—93  inol.  %  KI 

Ilciitof  I'oniialionof  iiiixod  cry.stuls    -250  -392  —  551  cals. 

Kence,  the  amount  of  heat  absorbed  in  the  formation  of  the  solid 
solutions  increases  with  the  gap  in  the  miscibility  in  the  cold. 

The  above  results  differ  numerically  from  those  obtained  by 
Schemtschuschny  and  Rambach  (Abstr.,  1910,  ii,  204).  T.  H.  P. 

Heat  of  Combination  of  Acidic  Oxides  with  Sodium  Oxide. 
VIII.  Heat  of  Formation  of  the  Oxides  of  Vanadium  and 
Uranium.  William G.  Mixter  (i47«er.  J.  ^ci,  19l2,[iv],  34,  141 — 156. 
Compare  Abstr..  1911,  ii,  966). — The  following  is  a  summary  of  the 
results  obtained,  those  denoted  with  an  asterisk  being  calculated  from 
the  experimental  results  :  VjOg  +  SNhjO  =  3Na20,V205  +  1 65,800  cals. ; 
V,08  +  2NajO,  +  Na20  =  3Na20,V205  + 214,800  cals.;  V204  +  Na202  + 
2Na.,0  =  3Na20,V205  +  174,600  cals. ;  V2O0  +  SNaoOj  =  3Na,0,Vj05  + 
340,000  cals. ;  2V  +  50  =  V2O5  +  >441,000*cal8.  ;  V,Og  +  20  =  Vfi^  + 
87,800*cals.  :  Yf>^  +  0  =  V^Or,  +  28,200*cal8.  ;  V;oi  +  30  =  V2O5  + 
232,400*cals. ;  VjOj  +  20  =  VgO^  +  204,200*cals.  ;  VjOg  +  0  =  V,0<  + 
59,600*cal8.  The  value  obtained  by  Ruff  and  Martin  (this  vol.,  ii, 
166)  for  the  heat  of  formation  of  vanadium  pentoxide  is  probably  much 
too  low. 

3U  +  40  =  UgOg  +  845,200  cals.  ;  U  +  3Na20.,  =  NajUO^  +  2Na50  + 
341,800  cals. ;  U03  +  Na.p  =  NM2U04  + 96,1  Ou  cals.  ;  U02  +  Na20,= 
Na2U04  + 110,900  cals.;  UOj  +  NajO^NajUO^  +  96,100  cals.;  3U0j  + 
20  =  UgOg  +  75,300  cals.  ;  UjOg  +  NajO,  +  2Na,0  =  3Na2UO^  + 
285,100  cals.  ;  U  +  30=  UOj  +  303,900*cals.  ;  U02  +  0  =  U0j  + 
34,200*cal8. ;  UjO^  +  0  =  3UO3  +  1 6,200*cal8.  T.  S.  P. 
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Isotherms  of  Monatomic  Substances  and  of  their  Binary 
Mixtures.  XIII.  The  Empirical  Reduced  Equation  of  State 
for  Argon.  H.  Kamerlingh  Onnes  and  C.  A.  Crommelin  {Proc.  K. 
Akad.  Wetensch  Amsterdam,  1912,  15,  273 — 280.  Compare  Abstr., 
1911,  ii,  203). — The  coefficients  of  the  equation  of  state  for  argon  have 
been  calculated,  C.  H.  D. 

Thermo-Osmosis.  Aubert  {Ann.  Chi/m.  Phys.,  1912,  [viii],  26, 
145—208,  551—582.  Compare  Abstr.,  1909,  ii,  543).— An  extension 
of  the  results  already  published  {loc.  cit.).  It  is  shown  that  all  mem- 
branes do  not  set  up  thermo-osmosis,  and  those  which  are  active  fall 
into  two  classes :  positive,  causing  a  flow  from  the  cooler  to  the  warmer 
side ;  or  negative,  inducing  a  flow  in  the  opposite  direction.  Thermo- 
osmosis  is  intimately  connected  with  the  presence  of  soluble  substances 
in  the  membrane  (compare  Fiusin,  Abstr.,  1908,  ii,  359),  and  inactive 
membranes  may  be  made  active  by  impregnating  them  with  soluble 
salts,  and,  conversely,  active  membranes  may  be  rendered  inactive  by 
washing.  It  is  suggested  that  the  phenomenon  has  much  in  common 
with  electrical  osmosis  (Perrin,  Abstr.,  1905,  ii,  138^,  and  is  due  to  a 
difference  of  potential  set  up  on  either  side  of  the  membrane,  chiefly  as 
the  result  of  difference  in  the  concentrations  of  the  solutions  formed  on 
the  colder  and  warmer  sides. 

An  account  is  first  given  of  Lippman's  work  on  this  subject  (Abstr., 
1907,  ii,  668),  and  it  is  shown  that  the  possibility  of  thermo-osmosis 
can  be  deduced  from  van't  Hoff's  law.  The  explanations  of  osmosis 
advanced  by  Magnus,  Poisson,  Battelli  and  Stefanini  (Abstr.,  1907,  ii, 
233)  are  considered,  and  it  is  shown  that  these  fail  to  account  for  the 
fact  that  in  thermo-osmosis  the  flow  takes  place  in  different  directions 
depending  on  the  membrane. 

The  principle  of  the  apparatus  used  in  the  investigation  has  been 
described  already  (loc.  cit.),  and  in  this  memoir  its  construction  and 
working  are  given  in  detail. 

The  positive  membranes  investigated  were  gelatin  slightly  hardened 
by  formaldehyde,  tannin  or  potassium  dichromate,  goldbeaters'  skin, 
pigskin,  and  parchment.  Porous  clay,  pipeclay,  and  collodion  proved 
inactive,  but  the  third  substance  was  rendered  active  for  water  and 
ethyl  alcohol  by  slightly  impregnating  it  with  potassium  acetate  or 
ammonium  nitrate.  The  negative  membranes  examined  were  parch- 
ment paper  and  viscose. 

The  following  new  general  conclusions  are  drawn.  Thermo-osmosis 
may  take  place  with  various  liquids  (water,  salt  solutions,  methyl, 
ethyl,  isobutyl  or  amyl  alcohol)  so  long  as  the  membrane  used  has 
some  imbibing  power  for  the  liquid  used.  No  diosmosis  occurs.  For 
given  differences  in  pressure  and  temperature  the  rate  of  flow  is  not 
constant ;  in  general,  it  falls  from  its  initial  value,  then  rises  to  a 
maximum,  and  finally  falls  steadily.  T.  A.  H. 

Influence  of  Temperature,  Specific  Gravity,  and  Chemical 
Nature  of  Liquids  on  the  Turbulence  Viscosity.  Walther 
SoRKAU  (Physikal.  Zeitsch.,  1912,  13,  805—820.  Compare  Abstr., 
1911,  ii,  793). — Further  experiments  have  been  made  on  the  influence 
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of  pressure  and  temperature  on^the  viscosity  of  liquids  in  a  condition  of 
turbulent  flow.  In  the  case  of  ethyl  acetate,  which  has  been  examined 
in  detail  at  temperatures  between  7°  and  40'\  it  is  found  that  the 
viscosity,  as  measured  by  the  time  of  flow  of  a  given  volume  of  liquid 
through  the  capillary,  does  not  vary  in  a  uniform  manner  with 
changing  pressure,  but  that  it  changes  more  or  less  abruptly  at  two 
points,  whereby  three  distinct  regions,  conditioned  by  differences  in 
the  mode  of  flow,  are  indicated.  These  points  of  transition  are  de- 
pendent on  the  temperature,  the  pressures,  at  which  the  discontinuities 
occur,  falling  as  the  temperature  rises.  This  effect  is  more  marked  in 
the  case  of  the  discontinuity  corresponding  with  the  smaller  pressure. 

Similar  relationships  are  exhibited  by  amylene,  acetone  and  chloro- 
form, and  from  the  data  obtained  for  these  four  liquids,  it  appears  that 
the  primary  stage  in  the  turbulent  flow  is  regulated  by  a  general  law, 
which  may  be  expressed  in  the  form  ^p^.t.e''^'^  =  C,  in  which  jy  is 
the  driving  pressure,  t  the  time  of  flow,  6  the  absolute  temperature, 
and  C  a  constant. 

In  this  type  of  turbulent  flow,  the  influence  of  temperature  on  the 
velocity  with  which  the  liquid  passes  through  the  capillary  is  inde- 
pendent of  the  specific  nature  of  the  substance. 

In  the  third  stage,  the  time  of  flow  is  given  by  t  =  3Q'05  ^D/  ^p, 
where  D  is  the  density  of  the  liquid.  From  this  it  would  appear  that, 
in  this  type  of  flow,  a  column  of  the  liquid  is  projected  through  the 
capillary  as  if  it  were  a  frictionless  solid  rod,  whilst  the  liquid  in  the 
neighbourhood  of  the  walls  of  the  capillary  remains  stationary. 

In  the  second  (transition)  stage,  which  is  observed  when  the  rate  of 
flow  is  greater  than  in  the  first  and  smaller  than  in  the  third  stage, 
the  mode  of  flow  represents  a  more  or  less  unstable  combination  of  the 
types  which  are  characteristic  of  the  first  and  third  stages  of  tur- 
bulent flow.  H.  M.D. 

Properties  of  Substances  Connected  with  the  Kinetic 
Properties  of  the  Molecules.  I.  Richard  D.  Kleeman  {Proc. 
Camb.  Phil.  Snc,  1912,  16,  631—642.  Compare  this  vol.,  ii,  734).— 
The  general  formula;  obtained  in  a  previous  paper  {loc.  cit.)  are 
considered  in  greater  detail,  and  new  expressions  are  obtained  for 
the  partial  pressures  exerted  by  the  molecules  in  a  mixture. 

H.  M.  D. 

The  Different  Kinds  of  Internal  Energies  of  a  Substance.  II. 
Richard  I).  Klebman  (Proc.  Camb.  Phil.  Soc.,  1912,  16,  584—599. 
Compare  this  vol.,  ii,  535). — A  theoretical  pai)er  in  which  the  radius 
of  the  sphere  of  action  of  a  molecule,  the  average  velocity  of  a  mole- 
cule, the  viscosity  and  diffusion  of  gases,  and  the  form  of  the  function 
(«^)  in  the  author's  equation  for  the  attraction  between  two  molecules 
(compare  Abstr.,  1910,  ii,  492)  are  discussed.  A  formula  is  also 
deduced  for  the  internal  heat  of  vaporisation  of  a  liquid,  and  on  the 
assumption  that  (^)  in  the  law  of  molecular  attn\ction  is  a  function 
of  the  temperature  only,  the  author  calculates  from  the  data  for  ethyl 
ether  that  (</,)  =  297  x  IQ-^^  (gram)  (cm.)  (sec.)-^. 

The   gravitational    attraction  between  two  molecules   of   a    liquid, 
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which  are  averagely  situated,  is  vanishingly  small  in  comparison  with 
the  chemical  attraction.  According  to  the  above  value  of  (<^),  the 
chemical  attraction  is  greater  than  the  gravitational  for  distances  of 
separation  of  the  molecules  of  the  order  of  10  cm.,  and  this  shows 
that  the  attraction  decreases  more  rapidly  with  the  separation  for  large 
distances  than  that  expressed  by  the  inverse  fifth  power  law. 

H.  M.  D. 

Some  Applications  of  the  Law  of  the  Rectilinear  Diameter. 
H.  Davies  {Phil.  Mag.,  1912,  [vi],  24,  415—424.  Compare  this  vol., 
ii,  426). — By  making  u.'^e  of  the  law  of  rectilinear  diameters,  certain 
general  relationships  have  been  deduced  for  substances  in  the  liquid 
state  of  aggregation. 

The  ratio  {k)  of  the  volume  at  absolute  zero  to  the  real  volume 
occupied  by  the  molecules  is  given  by  k  =  {K+2)j{K-  l)2ajfo,  in  which 
K  is  the  specific  inductive  capacity,  a  the  coefficient  of  expansion,  and 
Tc  the  critical  temperature  of  the  liquids.  The  data  for  a  number 
of  organic  compounds  are  shown  to  afford  concordant  values  for  k,  the 
mean  being  equal  to  2  "5. 

The  expression  {K  -  l)/(/^+2).cZis  termed  the  inductive  power  of  the 
liquid,  and  this  is  shown  to  be  equal  to  Fc/10,  where  Vc  is  the  critical 
volume.  This  relationship  is  also  in  satisfactory  agreement  with  the 
experimental  data  for  different  liquids. 

Although  Guye  has  already  pointed  out  the  existence  of  a  connexion 
between  the  molecular  refractive  power  and  the  critical  coefficient, 
Tc/Pc,  such  a  relationship  has  not  been  deduced  theoretically.  It  is 
now  found,  however,  that  the  molecular  inductive  power  and  the 
above  critical  ratio  are  connected  by  the  equation  (K  —  l)Af/(K  +  2)d  = 
2'3Tc/Pc-  The  actual  values  of  the  ratio  of  the  molecular  inductive 
power  to  the  critical  coefficient  are  in  approximate  agreement  with 
this  relation. 

The  CO- volume  is  shown  to  be  given  by  the  expression  ^  =  (w  —  6)  = 
VcaT/4:,  and  the  intrinsic  pressure  tt  by  the  equation  tt  =  4i?/a Fc  = 
4A'(27'(.  -  T)/Vc.  From  these,  the  temperature  variation  of  tt  is  obtained 
in  the  form  d'KJdT=  —iR/Vc,  which  may  be  written  l/Tr.dir/dl^^  -a. 
These  equations  afford  a  means  of  calculating  the  intrinsic  pressure 
and  its  temperature-coefficient  for  any  liquid  for  which  the  critical 
data  are  available.  The  values  thus  obtained,  as  well  as  those  for  the 
co-volume,  are  tabulated  for  some  twenty  non-associated  organic 
compounds.  H.  M.  D. 

The  Protoplasmic  Membrane  and  the  Significance  of  Surface 
Tension  in  the  Action  of  Water  Soluble  Substances  on  the 
Organism.  Jacob  Boeseken  and  K.  J.  Waterman  {Zeilsch.  Chevi. 
Jnd.  Kolloide,  1912,  11,  58 — 61) — In  connexion  with  previous 
experiments  on  the  growth  of  Penicillium  glaucum  in  contact  with 
aqueous  solutions  of  various  organic  substances,  measurements  have 
been  made  of  the  influence  of  narcotically  active  substances  on  the 
surface  tension  of  olive  oil.  This  influence  is  very  small,  and  the 
results  are,  therefore,  consistent  with  the  view  that  the  protoplasmic 
membrane  consists  of  fat-like  substances. 
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Other  measurements  show  that  the  narcotic  action  of  salicylic  acid 
and  the  inactivity  of  m-  and  /)-hydroxyben2oic  acids  cannot  be  referred 
to  differences  in  the  surface  tonsiou  of  their  aqueous  solutions.  The 
difference  in  the  action  of  the  three  isomerides  is  probably  connected 
with  the  value  of  the  ratio  of  distribution  (oil- water),  which  is  very 
much  greater  for  salicylic  than  for  the  other  two  acids.        H.  M.  D. 

Mechanism  of  the  Arrest  of  Diastases  by  Filtration. 
Maurice  \ I oldkreii  (Compt.  rend.,  1912,  155,  318 — 319). — Diastase  is 
retained  on  a  porcelain  filter  when  filtered  in  acid  or  neutral  solution, 
but  not  in  an  alkaline  solution  (compare  Abstr.,  1910,  i,  212,  345).  If 
to  the  solution,  before  filtering,  10%  of  white  of  egg  or  1%  of  peptone  is 
added,  practically  the  whole  of  the  diastase  passes  through,  even  in  an 
acid  solution.  The  same  effect  is  produced  by  filtering  the  albumin 
solution  prior  to  the  diastase  solution  instead  of  mixing  them.  The 
author  puts  forward  the  explanation  that  the  albumin  is  fixed  on  the 
porcelain,  saturating  its  affinity,  and  thus  preventing  the  diastase  from 
being  fixed  in  its  turn  by  the  same  mechanism.  W.  G. 

Experimental  Determination  of  the  Surface  Tension  of 
Alcohol- Water  Mixtures  by  the  Method  of  Capillary  Waves. 
Leo  GiiUNMACii  {Ann.  Fhysik,  1912,  [iv],  38,  1018—1026.  Compare 
Abstr.,  1909,  ii,  215). — Measurements  have  been  made  of  the  surface 
tension  of  a  complete  .series  of  mixtures  of  water  and  ethyl  alcohol  by 
the  method  of  capillary  waves.  On  comparing  the  results  with  those 
furnished  by  the  method  of  capillary  rise,  it  is  found  that  the  surface 
tension  values  yielded  by  the  capillary  wave  method  are  smaller  for 
pure  alcohol  and  all  alcohol-water  mixtures,  whereas  a  higher  value  is 
obtained  in  the  case  of  pure  water. 

This  result  is  in  agreement  with  previous  observations  [loc.  cit.),  and 
it  appears  that  the  capillary  wave  method  yields  higher  values  for  pure 
liquids  of  high  surface  tension  and  lower  values  for  liquids  of  small 
surface  tension  than  those  which  are  given  by  the  method  of  capillary 
rise.  These  differences  may  be  explained  by  the  influence  of  traces 
of  impurities,  by  the  absorption  of  air,  and  the  adsorption  of  water 
vapour,  all  of  which  tend  to  introduce  errors  into  the  measurement  of 
the  surface  tension  by  the  method  of  capillary  rise,  whereas  the  effect 
is  very  much  smaller  in  the  case  of  the  wave  method,  in  which  the 
capillary  surfaces  are  regenerated  in  a  continuous  manner. 

H.  M.  D. 

Adsorption  of  Gases  by  Carbon  and  other  Porous  Sub- 
stances. Walther  Hempkl  and  Georg  Vater  {Zeitsc/i.  Eltktrochein.^ 
1912,  18,  724 — 727). — The  adsorptive  power  of  different  varieties  of 
charcoal  and  other  porous  materials  for  gases,  more  particularly 
hydrogen  and  nitrogen,  has  been  measured  at  20°  -78°,  and  -  1^5°. 
The  results  show  that  the  adsorptive  power  of  animal  charcoal  for  all 
gases  is  considerably  greater  than  that  of  cocoa-nut  charcoal.  The 
best  results  were  obtained  with  charcoal  prepared  at  600°.  The 
diatomic  ga.ses  cannot  be  satisfactorily  separated  for  analytical  purposes 
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by  means  of  charcoal.  The  volumes  of  a  number  of  gases  adsorbed 
by  1  gram  of  charcoal  at  20°  and  at  -  78°  are  given  in  tabular  form. 

G.  S. 

Dissociation  of  Certain  Oxides,  Carbonates,  and  Sulphides. 
Walther  Hempel  and  Cakl  Schubeut  {Zeilsch.  Elektrochem.,  11)12,  18, 
229). — The  dissociation  of  a  number  of  natural  ores  and  chemical 
compounds,  such  as  pyrolusite,  lead  peroxide,  and  potassium  perman- 
ganate, has  been  investigated  by  heating  the  substances  in  an  electric 
furnace  and  observing  the  temperatures  at  which  dissociation  com- 
mences and  is  complete.  No  details  as  to  the  duration  of  heating  are 
given.  G.  S. 

Osmotic  Pressure  of  Concentrated  Solutions  of  Carbon 
Dioxide.  Otto  Sackur  [with  O.  Stehn]  {Zeitsch.  Elektrochem.,  1912, 
18,  641 — 644). — In  cases  where  Henry's  law  does  not  hold,  the  osmotic 
pressure,  it,  of  a  solution  of  a  gas  saturated  under  the  pressure,  P, 

can  be  calculated  by  means  of  the  expression  7r=  /    kdP{\),   when  k, 

the  absorption  coefficient,  or  solubility,  is  known  for  a  series  of  pres- 
sures from  zero  upwards.  The  solubility  of  carbon  dioxide  in  methyl 
and  ethyl  alcohols  and  in  methyl  and  ethyl  acetate  has  been  deter- 
mined at  -  59°  and  -  78°  and  at  pressures  from  50  to  700  mm. 
mercui'y,  and  the  results  are  expressed  in  terms  of  the  absorption 
coefficient  (Bunsen)  and  in  terms  of  "  solubility "  (Ostwald).  It  is 
shown  that  Henry's  law  is  the  more  nearly  obeyed  when  the  results 
are  expressed  in  the  latter  form. 

Above  a  certain  pressure,  Po,  the  solubility,  k,  can  be  represented 
satisfactorily  by  the  expression  k  =  ko  +  a{P  -  Pg)-  By  means  of  this 
expression  the  osmotic  pressures  are  calculated  according  to  equation 
(1)  and  the  results  are  tabulated.  It  is  shown  that  even  up  to  100 
atmospheres  the  osmotic  pressures  thus  obtained  are  irk  very  close 
agreement  with  the  simple  van't  Hoff  law,  although  carbon  dioxide  in 
the  gaseous  form  deviates  greatly  from  the  simple  gas  laws  under 
corresponding  conditions.  A  rather  complicated  expression  for  the 
osmotic  pressure  of  concentrated  solutions  is  quoted  (the  deduction  of 
this  expression  is  not  given),  and  it  is  shown  that  the  above  result  is 
in  accordance  with  the  kinetic  theory  of  the  osmotic  pressure  of 
concentrated  solutions.  G.  S. 

Calculation  of  Diffusion  Experiments.  Oscabre  Scarpa 
{Gazzetta,  1912,  42,  ii,  172 — 183). — The  author  has  previously  (Abstr., 
1911,  ii,  472)  given  results  calculated  for  the  diffusion  phenomena 
occurring  in  Buscaglioni  and  Purgotti's  and  Vanzetti's  apparatus,  on 
the  assumption  that  precipitation  begins  when  the  concentration  of  the 
product  of  the  reaction  (formed  in  the  colloidal  state)  reaches  the 
stability  limit  of  the  suspensoid. 

As  it  might  be  thought  that  the  concordance  between  the  values 
thus  obtained  and  Vanzetti's  experimental  numbers  is  due  to  the 
particular  values  of  the  diffusion  coefficients  employed  in  the  calcula- 
tions, the  author  examines  this  and  other  factors  influencing  the 
results,  such  as  the  imperfect  applicability  of  the  theoretical  laws  of 
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diffusion  to  the  concentrated  solutions  employed  by  Vanzotti.  Allow- 
ance for  all  soiircea  of  error,  however,  in  no  way  impairs  the  agreement 
between  theory  and  experiment.  T.  H.  P. 

New  Method  for  Determining  the  Diffusion  of  Dissolved 
Substances.  L.  William  Oholm  {Medd.  K.  VeUiiak.  Nobelinst.,  1912, 
2,  No.  22,  1 — 23). — The  apparatus  consists  of  four  round  brass  slabs  each 
having  in  the  middle  a  hole  of  about  2  cm.  diameter,  of  a  plain  bottom 
slab,  and  a  lid,  all  of  brass.  In  an  experiment  the  slabs  are  placed  one 
above  the  other,  so  that  the  central  openings  exactly  coincide,  and  then  the 
central  cylinder  so  formed  is  filled  with  the  solvent,  for  example,  water, 
up  to  the  top  of  the  third  slab.  The  solution  containing  the  diffusing 
substance  is  then  put  iu  from  below  by  means  of  a  pipette  connected  to 
a  small  tube  which  passes  through  the  centre  of  the  bottom  slab, 
sufficient  of  the  liquid  being  drawn  in  to  fill  the  hole  in  the  second 
slab  ;  the  brass  cover  is  then  put  on,  and  the  arrangement  allowed  to 
remain.  The  three  lower  slabs  are  provided  with  grooves,  into  which 
the  liquid  from  the  slab  above  it  runs  when  the  latter  is  pushed  to  the 
side.  It  is  shown  by  experiments  with  potassium  chloride  that  the 
arrangement  gives  good  results.  It  is  particularly  useful  for  viscous 
solutions. 

With  this  apparatus  it  is  shown  that  the  diffusion  resistance  to 
potassium  chloride  is  greatly  increased  by  the  addition  of  sucrose  or 
glycerol  to  the  solution.  The  diffusion-coefficient  of  the  salt  in  water 
IS  about  1326  at  18°,  in  l"5iV-sucrose  solution  it  falls  to  0*42,  in  a 
2iy^-solution  to  0220,  and  in  a  7"48^-glycerol  solution  to  0*175. 

G.  S. 

Solubility  and  Electro  afiQnity.  Filippo  Calzolari  {Gazzetla,\^\2, 
42,  ii,  85 — 92). — At  20°,  ctesium  chlorate  and  perchlorate  are  somewhat 
leas  soluble  than  the  corresponding  potassium  salts,  but  are  more 
soluble  than  those  of  rubidium.  These  results  are  not  in  accord  with 
the  predictions  of  the  theory  of  electro-affinity.  Further,  the  order  of 
these  salts  as  regards  their  solubilities  varies  with  the  temperature. 

T.  H.  P. 

Solubility  of  Certain  Salts.  Hermann  Ehlert  and  Walthbr 
Hempel  {Zeitsch.  ElektrocJiein.,  1912,  18,  727— 729).— The  influence  of 
a  number  of  salts  on  the  solubility  at  room  temperature  of  calcium, 
ferrous  and  zinc  carbonates,  and  calcium  phosphate  in  aqueous 
solution  has  been  determined  in  the  absence  of  carbon  dioxide  and 
under  2  atmospheres  pressure  of  the  gas.  The  effect  on  the  solubility 
^is  in  most  cases  considerable,  but  no  general  conclusions  are  drawn 
from  the  results.  The  effects  of  certain  salts  on  the  solubility  of 
barium  sulphate  have  also  been  determined,  and  it  is  shown  that  when 
the  latter  salt  is  prepared  by  mixing  solutions  of  barium  chloride  and 
sulphuric  acid,  the  solution  remains  supersaturated  for  some  time. 

G.  S. 

Spontaneous  Alterations  of  Concentration  in  Solutions  and 
Gases.  I.  The  Sveduekg  {Arkiv.  Kern.  Min.  Geol.,  1912,  4,  No.  22, 
1 — 28). — In  a  previous  paper  the  author  has  shown  that  in  a  solution 
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of  polonium  chloride  the  momentary  differences  of  concentration  in  a 
limited  volume  of  the  solution  correspond  with  the  requirements  of  the 
molecular-kinetic  theory  (Abstr.,  1910,  ii,  1047).  The  experiments 
have  now  been  repeated,  with  refined  methods  of  measurement,  partly 
owing  to  the  fact  that  in  previous  work  the  mean  deviation  (8)  from 
the  number  of  molecules  which  should  be  present  in  a  limited  volume 
of  solution  according  to  theory  has  been  taken  as  2nj*.e-**i//fc  !  (for 
meaning  of  symbols,  see  Abstr.,  1910,  ii,  772),  whereas  it  is  now 
shown  to  have  the  theoretical  value   Ji-jriy 

The  results  show  that  the  experimental  curve  connecting  8  and  n^ 
lies,  on  an  average,  about  9%  lower  than  the  theoretical  curve  for  the 
radioactive  solutions,  and  about  30%  higher  than  the  theoretical  curve 
for  the  solid  radioactive  substance.  In  two  cases  the  experimental  and 
theoretical  curves  for  the  solution  were  in  good  agreement,  and  the 
tests  carried  out  by  the  author  indicate  that  the  want  of  agreement  in 
the  other  cases  is  due  to  the  superposition  of  the  action  of  some  solid 
active  particles  present  in  the  solution  on  the  action  of  the  solution 
itself. 

The  results  of  the  experiments  are  taken  as  affording  further  support 
for  the  correctness  of  the  molecular-kinetic  theory.  T.  S.  P. 

Spontaneous  Alterations  of  Concentration  in  Solutions  and 
Gases.  II.  The  Svedberg  {Arkiv.  Kern.  Min.  Geol,  1912,  4,  No.  25, 
1 — 15). — The  author  has  extended  his  experiments  (see  preceding 
abstract)  to  the  case  of  a  radioactive  gas,  namely,  radium  emanation. 
The  number  of  a-particles  produced  in  a  given  time  in  a  limited 
volume  of  the  dust-free  gas  was  determined  by  observing  the  impacts 
on  a  zinc  sulphide  screen  ;  the  disturbing  effects  of  the  active  deposit 
formed  from  the  emanation  were  pi-e vented,  or  at  all  events  con- 
siderably diminished  by  exposing  the  emanation  to  the  action  of  an 
electric  field  so  arranged  that  the  active  deposit  was  collected  on  the 
cathode  and  hindered  from  forming  on  the  zinc  sulphide  screen. 

The  results  obtained  are  in  approximate  agreement  with  the  theory, 
complete  agreement  being  prevented  by  the  formation  of  some  active 
deposit  on  the  screen,  the  amount  of  which  could  not  be  accurately 
determined.  T.  S.  P. 

Phosphoryl  Chloride  as  a  Cryoscopic  Solvent  and  its 
Applications.  VIII.  Giuseppe  Oddo  and  Anna  Mannessier 
{Gazzetta,  1912,  42,  ii,  194—204.  Compare  Abstr.,  1911,  ii,  1060).— 
The  authors  controvert  Walden's  statements  (Abstr.,  1910,  ii,  1036; 
this  vol.,  ii,  429)  concerning  the  freezing  point  and  the  cryoscopic 
constant  of  phosphoryl  chloride. 

The  cryoscopic  behaviour  of  a  number  of  acids  in  phosphoryl  chloride 
has  been  investigated,  the  results  being  briefly  as  follows  :  All  the 
acids  examined  were  found  to  be  soluble  in  the  chloride,  and,  provided 
the  acids  were  anhydrous,  the  solutions  remain  unchanged  at  the 
experimental  temperatures.  Acids  behave  differently  towards  the 
solvent  according  to  their  degree  of  dissociation  in  water.  Those 
which  are  feebly  ionised  by  water,  such  as  acetic,  etc.,  are  not  only 
non-ionised  in  phosphoryl  chloride,  but,  even  in  dilute  solutions,  exhibit 
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molecular  weights  higher  than  the  normal  ones.  With  monochloro- 
acetic  acid,  the  values  obtained  are  normal  at  low  concentrations  and 
increase  slowly  with  the  concentration.  Dichloroacetic  acid  shows  an 
approximately  constant  iouisation  of  about  10%  for  concentrations 
varying  from  0*7%  to  8%,  and  with  trichloroacetic  acid  the  ionisation 
amounts  to  ;^about  12%  with  a  concentration  of  3%  and  increases  with 
the  concentration. 

Sulphuric  acid  shows  a  degree  of  ionisation  of  rather  more  than  50%, 
confirmation  thus  being  obtained  of  the  conclusion  that  this  acid  has 
the  double  formula  (112804)2  (compare  Oddo  and  Anelli,  Abstr.,  1911, 
ii,  717).  With  nitric  acid  the  ionisation  increases  slightly  with  the 
concentration,  and  phosphorous  acid  is  considerably  ionised. 

This  behaviour  of  phosphoryl  chloride  is  interpreted  as  due  to  its 
tendency  to  form  oxonium  salts,  RHIOIPCI3  (R  representing  an  acid 
radicle),  which  undergo  partial  ionisation  in  the  solvent.  The  ability 
to  form  salts  is  first  shown  by  acids,  the  dissociation  constants  of 
which  are  a  little  higher  than  that  of  monochloroacetic  acid.  Acids 
with  a  lower  dissociation  constant  are  condensed  into  more  complex 
molecules  by  the  phosphoryl  chloride.  With  dichloroacetic  acid,  which 
shows  an  almost  constant  degree  of  ionisation  at  different  concentra- 
tions, the  resultant  of  -these  two  opposed  processes  does  not  change. 

T.  H.  P. 

State  of  Substances  Dissolved  in  Absolute  Sulphuric  Acid. 
G.  PoMA  (/.  Chivi.  phys.,  1912,  10,  177—192.  Compare  Abstr.,  1910, 
ii,  487). — Cryoscopic  and  conductivity  measurements  were  made  simul- 
taneously in  a  special  glass  cell,  the  contents  of  which  could  be  stirred 
without  exposure  to  atmospheric  moisture.  The  solutes  examined  were 
the  hydrogen  sulphates  of  sodium,  potassium,  nickel,  and  cobalt.  The 
solutions  were  prepared  by  placing  25  c.c.  of  fuming  sulphuric  acid  in 
the  cell  and  adding  from  a  burette  a  certain  volume  of  an  aqueous 
solution  of  the  sulphate.  The  slight  excess  of  sulphur  trioxide  remain- 
ing was  hydrated  by  the  careful  addition  of  a  5%  solution  of  water  in 
sulphuric  acid  fiom  another  burette,  using  the  freezing  point  and  con- 
ductivity as  indicators.  It  was  assumed  that  when  a  solution  attained 
its  minimum  conductivity  or  maximum  freezing  point  the  only  substances 
present  were  the  hydrogen  sulphate  of  the  metal  and  absolute  sulphuric 
acid.     The  solutions  were  not  analysed. 

Taking  the  cryoscopic  constant  of  sulphuric  acid  as  70°  (Hantzsch), 
the  values  of  the  molecular  weights  obtained  with  nickel  and  cobalt 
hydrogen  sulphates  agreed  with  those  given  by  Hantzsch,  but  the 
results  with  sodium  and  potassium  hydrogen  sulphates  were  consider- 
ably lower.  On  dissolving  sodium  and  potassium  hydrogen  sulphates 
in  absolute  sulphuric  acid  according  to  Hantzsch's  method,  the  cryo- 
scopic values  were  in  agreement  with  his,  and  the  solutions  were  able 
to  take  up  sulphur  trioxide,  giving  a  diminished  freezing-point 
depression  and  conductivity. 

Solutions  prepared  by  the  author's  method  evidently  contain 
excess  of  sulphur  trioxide.  The  excess  may  be  in  the  form  of  a  pyro- 
sulphate  or  in  loose  combination  with  one  of  the  ions  as  (K,nS05)"*"  ^^ 
(HSO^.nSOj)".    The  former  explanation  is  held  to  be  improbable,  since 
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the  pyrosulphate  would  be  in  equilibrium  with  a  large  excess  of 
sulphuric  acid,  and  would  necessarily  be  in  very  small  concentration 
according  to  the  equilibrium  equation  :  KHSgOy  +  H2SO4  =  KHSO4  + 
HgSjOy.  The  same  argument  holds  as  regards  the  complex  ion 
(HSO^jwSOg)'.  The  explanation  adopted  is  that  complex  cations  are 
produced  of  formula  (MjjiSO^)',  and  the  salt?,  (M,wS03)HS04,  are  less 
dissociated  than  the  corresponding  hydrogen  sulphates.  If  such 
cations  are  formed  from  nickel  and  cobalt  bisulphates  they  must  be 
stable  in  presence  of  small  quantities  of  water,  since  the  colour  of  the 
solutions  in  sulphuric  and  pyrosulphuric  acids  is  the  same.  The 
minimum  values  of  the  equivalent  conductivity  of  sodium,  potassium, 
nickel,  cobalt,  and  copper  hydrogen  sulphates  are  about  14  to  16, 
whereas  the  values  obtained  by  Bergius  with  no  excess  of  .sulphur 
trioxide  present  were  between  75  and  100. 

Picric  acid  dissolved  in  sulphuric  acid  behaves  in  a  similar  way  to 
the  alkali  hydrogen  sulphates,  taking  up  excess  of  sulphur  trioxide, 
but  in  this  case  trinitrophenolsulphonic  acid  may  be  formed. 

K  J.  0. 

Reactions  in  Heterogeneous  Systems.  I.  The  Rate  of  Evapor- 
ation of  Water  and  Aqueous  Solutions.  Kasimir  Jablczynski 
and  S.  Pezemyski  {J.  Chim.  pliys.,  1912,  10,  241 — 270). — According 
to  the  theory  suggested  by  Noyes  and  Whitney  and  afterwards 
elaborated  by  Nernst,  when  a  solid  dissolves  in  a  liquid  there  is 
always  a  stationary  saturated  layer  in  contact  with  the  solid.  The 
authors  consider  that  the  mechanism  of  the  evaporation  of  liquids  is 
essentially  similar,  and  the  rate  of  evaporation  in  a  current  of  gas  is 
governed  by  the  rate  at  which  the  vapour  diffuses  across  the  stationary 
layer  and  the  rate  at  which  the  vapour  is  carried  away  by  the 
current. 

The  thickness  5  of  the  stationary  layer  adjusts  itself  so  that  at 
every  point  over  the  surface  a  condition  of  equilibrium  is  established 
between  the  amount  of  vapour  arriving  through  the  stationary  layer 
and  the  amount  carried  forward  by  the  gas  stream.  Using  the 
diffusion  equation  put  forward  by  Stefan  (Abstr.,  1891,  384),  the 
authors  are  able  to  formulate  the  equilibrium  thus  :  log  •  Pol{po-p)  = 
C^zxJVS,  where  ;?o  is  the  vapour  pi'essure,^  the  partial  pressure  of  the 
vapour  in  the  gas  stream  over  the  section  of  surface  area  z  wide  and 
X  long,  C  is  the  diffusion-coefficient  of  the  vapour  in  air,  and  V  the 
velocity  of  the  air  current.  The  exponent  m  is  a  correction  for 
diffusion  of  vapour  retrograde  to  the  gas  stream.  The  equilibrium 
equation  contains  two  unknowns,  namely,  m  and  S. 

In  order  to  obtain  evidence  for  the  theory  of  evaporation  outlined 
above,  which  is  incompatible  with  the  results  obtained  by  Heen 
(1891),  water  was  evaporated  in  currents  of  dry  air  and  hydrogen. 
The  water  was  contained  in  a  glass  bottle  filled  to  within  14  mm.  of 
the  rubber  stopper,  and  maintained  at  25°  in  a  thermostat.  A 
measured  quantity  of  gas  was  led  in  and  out  of  the  bottle  by  two 
quill  tubes  46  mm.  apart,  and  was  then  passed  through  five  separately 
weighed  drying  tubes  packed  with  calcium  chloride. 

The  rate  of  evaporation  increased  when  the  level  of  the  liquid  was 
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raised,  but  with  a  constant  level,  14  mm.  below  the  stopper,  the  rate  of 
evaporation  K  was  related  to  the  velocity  of  flow  V  by  the  equation 
^Klog .  Pol{po-p)  =  K.  It  follows  that  the  thickness  of  the  stationary 
film  is  inversely  proportional  to  the  square-root  of  the  velocity  of  the 
gas  stream  (8  =  hj  J  V). 

According  to  Stefan  and  Winkelmann  (1889),  the  diffusion- 
coefficient  of  water  vapour  in  air,  G,  is  related  to  the  absolute  tempera- 
ture and  pressure  by  the  equation  C  =  ki{Ty'"^IP.  The  rate  of 
evaporation  of  water  at  various  temperatures  and  pressures  appears 
to  indicate  that  C  is  much  less  dependent  on  ^'  and  P  than  this 
equation  demands,  the  reason  being  that  retrograde  diffusion  also 
varies  with  temperature  and  pressure,  and  in  evaporation  calculations 
C'"  must  be  considered.  On  the  basis  of  evaporation  experiments  at 
various  pressures,  the  value  of  m  was  calculated  to  be  0"488,  whilst 
experiments  at  various  temperatures  gave  the  value  0"49  (mean  of 
four  values  ranging  from  0*22  to  0"80). 

Agitation  of  the  evaporating  liquid  by  means  of  a  stirrer 
arranged  near  the  surface  increases  the  rate  of  evaporation  by 
diminishing  the  thickness  of  the  stationary  film  8. 

The  rate  of  evaporation  in  a  current  of  hydrogen  is  about  10% 
higher  than  in  a  current  of  air,  but  insufficient  measurements  were 
made  to  enable  the  value  of  m  to  be  calculated  in  this  case. 

The  evaporation  of  aqueous  solutions  is  subject  to  the  same  laws  as 
the  evaporation  of  pure  water.  The  value  of  8  in  the  equilibrium 
equation  is  less  for  a  solution  than  for  water,  because  the  vapour 
pressure  p„  is  less.  It  is  deduced  that  water  and  aqueous  solutions 
must  evaporate  at  rates  proportional  to  their  vapour  pressures. 
Kesults  obtained  with  solutions  of  sodium  chloride,  calcium  chloride, 
glycerol,  and  albumin  of  various  strengths  showed  a  very  satisfactory 
agreement  with  this  hypothesis. 

When  the  stream  of  gas  passing  over  the  liquid  is  efficiently 
agitated  there  is  no  longer  any  partial  pressure  gradient  in  the 
direction  of  flow,  and  retrograde  diffusion  cannot  occur.  The 
equilibrium  equation  becomes:  p/(po-p)  =  Gzx/V8,  but  8  still 
varies  inversely  as  1/ JV.  The  evaporation  constant  K'  equals 
JVp/iPo-p)-  The  value  of  K'  decreases  slightly  as  the  speed  of  the 
stirrer  is  increased,  and  increases  more  rapidly  than  po  when  the 
temperature  is  increased.  B.  J.  C. 

Reactions  in  Heterogeneous  Systems.  II.  Rate  of  Absorp- 
tion by  Potassium  Hydroxide  of  Carbon  Dioxide  Mixed 
with  a  Current  of  Air.  Kasimir  Jab^czynski  and  S.  Przemyski 
(/.  Chim.  pfiys.,  1912,  10,  271— 288).— The  action  is  theoretically 
the  converse  of  the  evaporation  of  a  liquid,  and  was  investigated  in  the 
same  apparatus  (compare  preceding  abstract).  The  partial  pressure  of 
the  carbon  dioxide  in  the  gaseous  mixture  was  measured  before  and 
after  its  passage  over  the  surface  of  a  well  stirred  potassium  hydroxide 
solution. 

The  equilibrium  between  the  gaseous  stream  and  the  liquid  is  not 
expressible  as  a  simple  equation,  because  the  distribution  of  carbon 


ii.    910  ABSTRACTS   OF   CHEMICAL   PAPERS. 

dioxide  between  the  vapour  and  liquid  phases  is  an  unknown  function 
of  the  concentration  of  the  potassium  hydroxide.  It  is  necessary  to 
assume  that  in  addition  to  the  stationary  gaseous  layer  8j  thick,  there 
is  a  saturated  liquid  layer  83  thick  at  the  dividing  surface.  If  the 
concentration  of  the  potassium  hydroxide  is  infinitely  great,  these 
complications  disappear  and  the  equilibrium  equation  becomes 
log  .  pJp,,  =  C^^zx/VS^,  where  p^  and  /),,  are  the  partial  pressures  of 
carbon  dioxide  in  the  air  stream  entering  and  leaving  the  absorption 
chamber  respectively,  and  n  is  the  retrograde  diffusion  exponent 
which  has  a  value  greater  than  1,  since  retrograde  diffusion  keeps  the 
carbon  dioxide  for  a  longer  time  in  contact  with  the  absorbing 
solution. 

The  ratio  pjp^,  cannot  be  determined  directly  with  potassium 
hydroxide  of  infinite  concentration,  but  is  obtained  by  exterpolation 
from  a  series  of  measurements  with  different  concentrations  of 
potassium  hydroxide.  Assuming  that  the  thickness  8j  of  the 
stationary  gas  film  in  the  absorption  of  carbon  dioxide  is  the  same 
as  the  thickness  S  of  the  film  in  the  evaporation  of  water  under  like 
conditions,  the  value  of  the  exponent  n  is  calculated  to  be  1*30. 

The  ratio  pjp,,  in  the  above  equation  is  independent  of  the  con- 
centration of  the  carbon  dioxide  in  the  gaseous  phase,  that  is  to  say, 
the  percentage  of  the  total  carbon  dioxide  absorbed  is  not  affected  by 
alterations  in  the  proportion  of  diluting  air.  This  deduction,  which  is 
of  some  importance  from  the  industrial  point  of  view,  was  verified 
experimentally.  Increased  agitation  of  the  potassium  hydroxide 
solution  increases  the  percentage  of  gas  absorbed  by  diminishing  the 
thickness  of  the  stationary  films  8^  and  8.^.  The  proportion  of  gas 
absorbed  appears  to  be  related  to  the  velocity  of  the  air  stream  by  an 
equation  of  the  form  log.pJ{p,  -  p^)  =  K  JV.  K.  J.  C. 

Hydrolysis  in  Absolute  and  Aqueous-Alcoholic  Solutions. 
Erik  Hagglund  (/.  Chim.  phys.,  1912,  10,  207 — 240).— Conductivity 
measurements  were  made  at  18°  on  sodium,  potassium,  and  ammonium 
hydroxides  and  a  number  of  organic  acids,  bases,  salts,  ketones,  and 
pseudo-acids  dissolved  in  99-8%  and  80%  ethyl  alcohol.  The  con- 
ductivities at  infinite  dilution,  ionic  mobilities,  aflfinity-coeflficients, 
degrees  of  ionisation  and  hydrolysis,  percentage  enolisation  of  ketones, 
etc.,  were  computed  in  the  conventional  manner,  partly  from  the 
author's  data  and  partly  from  Godlewski's  results  (Abstr.,  ]  904,  ii, 
701). 

With  all  the  ions  studied,  the  mobility  is  less  in  alcoholic  solution 
than  in  pure  water,  but,  except  in  the  cases  of  the  ions  H*  and  OH', 
the  mobility  is  higher  in  99*8%  alcohol  than  in  80%.  Ostwald's 
dilution  law  holds  for  salicylic  acid,  cinnamic  acid,  acetic  acid, 
jo-nitrophenol,  piperidine,  ammonia,  piperazine,  and  diethylamine  in 
alcoholic  solutions,  and  therefore,  contrary  to  the  conclusion  arrived 
at  by  Wakeman  (1893)  and  Lincoln  (1899),  the  dissociation  takes 
place  in  accordance  with  the  law  of  mass  action.  The  dissociation 
constants  of  the  above  substances  decrease  as  the  percentage  of 
alcohol  increases. 

The    conductivities    of    aniline    salicylate,     a-picoline     salicylate, 
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piperidine  salicylate,  a-picoline  acetate,  ammonium  acetate,  and 
ammonium  /;-nitrophenoxide  in  80%  alcohol,  and  of  aniline  salicylate, 
piperidine  salicylate,  morphine  salicylate,  ammonium  salicylate, 
morphine  ciunamate,  ammonium  cinnamate,  piperidine  acetate, 
aniline  acetate,  diuthyla  umonium  cinnamate  in  99 '8%  alcohol  were 
used  to  calculate  the  degree  of  hydrolysis  of  these  salts,  making  an 
approximate  allowance  for  the  ionisation  of  the  non-hydrolysed  part. 
The  hydrolytic  dissociation  of  the  above  salts  increases  as  the 
concentration  of  the  alcohol  increases.  The  ionic  product  of  80% 
alcohol  is  calculated  to  be  1'27  x  10"^^,  and  of  99  8%  alcohol, 
0-5  X  10-15. 

The  percentage  enolisation  of  acetylacetone,  styryl  methyl  ketone, 
benzophenone,  and  benzoin  by  sodium  hydroxide  in  998%  alcohol  can 
be  calculated  from  conductivity  measurements.  Benzoin  is  slowly 
enolised  in  80%  alcohol  also.  The  neutralisation  of  the  pseudo-acid 
oi-nitrostyrene  by  sodium  hydroxide  is  a  bimolecular  reaction,  which 
proceeds  more  I'apidly  in  80%  than  in  99*8%  alcohol  (compare 
Aleisenheimer  and  Heim,  Abstr.,  1905,  i,  269).  The  same  is  true  of 
the  reaction  between  trinitrotoluene  and  sodium  hydroxide.  The 
neutralisation  of  trinitrobenzene,  dinitroaniline,  dinitrotoluene,  and 
nitrophenylhydraziue  in  alcoholic  solution  was  also  examined  by  the 
conductivity  method.  R.  J.  C 

Influence  of  Salts  on  the  Solubility  of  Ethyl  Acetate  in 
Water,  Considered  as  a  Neutral  Salt  Action.  Harald  Lunden 
(Medd.  K.  Vetemk.  Nobelinst,  1912,  2,  No.  15,  1—10).— The  inEuence 
of  sodium  and  potassium  chlorides,  and  of  the  cori'esponding  nitrates 
in  different  concentrations  on  the  solubility  of  ethyl  acetate  has  been 
measured  at  25°.  The  results  are  compared  with  the  influence  of  the 
same  salts  on  the  catalysis  of  ethyl  acetate  by  hydrochloric  acid,  on 
the  solubility  of  benzoic  acid  (Hoffmann  and  Langbeck,  Abstr.,  1905, 
ii,  374),  and  on  the  freezing  point  of  solutions  of  ethyl  acetate  (Rivett, 
this  vol,  ii,  130).  The  magnitude  of  the  effect  of  the  chlorides  is  very 
similar  and  greater  than  that  of  the  nitrates,  which  have  an  almost 
identical  effect.  The  results  appear  to  indicate  a  specific  influence 
which  is  different  for  different  kinds  of  neutral  salt  effect. 

G.  S. 

Linear  Velocity  of  Crystallisation  in  CapiUary  Tubes. 
K.  Grinakovsky  {J.  Ems.  Phys.  Chem.  Soc,  1912,  44,  788 — 801). — 
The  author  has  investigated  the  influence  of  the  diameter  of  a  capillary 
tube  on  the  velocity  of  crystallisation  in  the  tube  of  the  following 
compounds  :  formanilide,  diphenylamine,  Mn(N03)2,4H20, 

Ca(JS03)2,4H20, 
benzophenone,  and  mixtures  of  100  mols.  of  benzophenone  with  1*7,  4, 
and  8  mols.  of  salicylic  acid.     The  diameters  of  the  tubes  used  ranged 
from  0*06  mm.  to  4  mm. 

The  results  show  that  for  substances  which  crystallise  rapidl)',  the 
diameter  of  the  capillary  has  a  positive  effect  on  the  velocity  of 
crystallisation  in  the  region  where  the  velocity- temperature  curve  is 
rising,  that  is,  the  velocity  is  increased  by  diminution  of  the  diameter  ; 
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for  the  falling  part  of  the  curve  the  efEect  is  a  negative  one.  For  pure 
substances  diminution  of  the  diameter  of  the  capillary  displaces  the 
maximum  velocity  of  crystallisation  in  the  direction  of  the  melting 
point,  the  region  of  constant  velocity  decreasing  so  that  the  flat 
maximum  is  transformed  into  a  pointed  one.  In  the  case  of  benzo- 
phenone,  increase  in  the  proportion  of  admixed  substance  exercises  a 
marked  influence  in  the  falling  portion  of  the  velocity-temperature 
curve,  where  the  effect  of  the  diameter  of  the  tube  is  negative ;  the 
extent  of  this  influence  increases  as  the  radius  of  the  tube  decreases. 

T.  H.  P. 

History  of  Colloid  Chemistry.  P.  P.  von  Weimarn  {Zeilsch. 
Chem.  Ind.  Kolloide,  1912,  11,  65 — 74). — A.  claim  by  the  author  to 
have  been  the  first  to  give  definite  expression  to  the  theory  of  the 
crystalline  nature  of  colloids.  As  a  supplement  to  the  paper  numerous 
extracts  are  given  from  Frankenheim's  work,  The  Doctrine  of 
Cohesion  (Breslau,  1835).  H.  M.  D. 

Negative  Adsorption  Isotherms.  Knud  Estrup  {Zeitsch. 
Chem.  Ind.  Kolloide,  1912,  11,  8 — 12). — Previous  experiments  have 
shown  the  occurrence  of  cases  of  negative  adsorption,  and,  as  examples 
of  this  phenomenon,  the  adsorption  of  ammonium  iodate  and  potassium 
iodate  from  alkaline  solution  and  of  ammonium  chrOmate  from  acid 
and  alkaline  solutions  has  been  examined  in  detail.  H.  M.  D. 

The  Swelling  Pressure.  E.  Posnjak  (/ToW.  Chem.  Beihefte,  1912, 
3,  417 — 456). — The  nature  of  the  reversible  swelling  change  which 
occurs  when  certain  colloidal  substances,  such  as  caoutchouc  and 
gelatin,  are  brought  into  contact  with  appropriate  liquids  has  been 
examined  by  a  series  of  measurements  of  the  influence  of  pressure  on 
the  process.  In  the  apparatus  employed  for  these  determinations,  a 
weighed  quantity  of  the  swelling  substance,  in  the  form  of  a  solid 
cake,  is  placed  at  the  bottom  of  a  cylindrical  glass  tube,  provided  at 
the  base  with  a  porous  earthenware  diaphragm,  through  which 
communication  is  established  with  the  swelling  liquid  contained  in  an 
outer  vessel.  The  disk  of  caoutchouc  (or  gelatin)  is  in  contact  with 
mercury,  which  completely  fills  the  glass  cylindrical  tube,  and  partly  a 
calibrated  side-tube  of  small  diameter,  which  is  sealed  on  at  right 
angles  to  the  vertical  wider  tube.  The  position  of  the  end  of  the 
mercury  column  in  the  side-tube  enables  the  volume  of  the  swollen 
substance  to  be  determined  at  any  time,  and  by  means  of  a  gas 
pressure  cylinder  and  a  manometer,  the  pressure  inside  the  apparatus 
can  be  adjusted  and  measured.  With  this  apparatus,  the  swelling  of 
caoutchouc  in  a  number  of  organic  liquids  and  of  gelatin  in  water 
has  been  examined  up  to  pressures  of  about  six  atmospheres. 

In  all  cases  it  is  found  that  a  definite  condition  of  equilibrium 
between  the  swollen  substance  and  the  external  swelling  liquid  is 
attained  at  a  given  pressure. 

The  connexion  between  the  equilibrium  pressure,  p,  and  the  concen- 
tration, c,  of  the  swelling  substance,  expressed  in  grams  per  1000  c.c. 
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of  caoutchouc  (or  gelatin)  +  swelling  liquid,  is  given  by  p  =  Pyc'', 
where f?i  and  k  are  constants.  The  value  of  k  is  approximately  3,  varying 
from  2^*48  in  the  case  of  cymene  to  3 '33  for  ethylene  chloride.  On 
the  other  hand,  p-^  varies  very  considerably,  according  to  the  nature 
of  the  colloid  and  of  the  swelling  liquid. 

For  a  given  pressure,  the  swelling  capacity  of  different  liquids 
towards  caoutchouc,  as  measured  by  the  percentage  amount  of  liquid 
which  is  taken  up  by  the  caoutchouc  at  this  pressure,  diminishes  in 
the  following  order :  carbon  tetrachloride,  chloroform,  tetrachloro- 
ethane,  acetylene  dichloride,  thiophen,  toluene,  benzene,  cymene, 
cumene,  ethylene  chloride,  ethyl  ether. 

The  method  of  investigation  described  has  also  permitted  of  approxi  - 
mate  measurements  of  the  velocity  of  the  swelling  process.  The  data 
agree  with  the  equation  for  a  unimolecular  change,  a  result  which 
accords  with  previous  observations. 

The  general  character  of  the  results  obtained  seems  to  show  that  the 
swelling  of  colloids  is  in  the  nature  of  a  capillary  process  rather  than 
of  a  simple  phenomenon  of  solution.  H,  M.  D. 

Adsorption.  VI.  Kinetics  of  the  Hydration  and  Dehydra- 
tion of  Colloids.  Adam  W.  Rakowski  [J.  Ruse.  Phys.  Chem.  Soc, 
1912,  44,  836—849.  Compare  this  vol.,  ii,  743).— The  velocity  of 
adsorption,  not  only  of  water,  but  also  of  substances  dissolved  in 
water,  exhibits  peculiar  relations.  Adsorption  is  very  rapid  at  first, 
but  it  soon  diminishes  very  considerably,  and  sometimes  continues  to 
proceed  slowly  for  a  very  long  period  ;  thus,  with  starch,  two-thirds 
of  its  water  is  taken  up  (or  lost)  during  the  first  twenty-four  hours, 
the  remaining  one-third  requiring  two  months,  the  second  half  of  which 
corresponds  with  only  one-fiftieth  of  the  total  amount  of  water.  It  is 
hence  evident  that  adsorption  is  a  complex  reaction,  and  cannot  bo 
represented  by  any  simple  equation  ;  the  equation  for  unimolecular 
reactions  gives  values  diminishing  as  the  time  increases. 

The  author  supposes  that  the  adsorbing  gel  consists  of  two  solutions, 
which  are  probably  not  independent,  but  one  of  which  increases 
at  the  expense  of  the  other.  For  the  sake  of  simplicity  it  is,  however, 
assumed  that  the  two  solutions  take  up  or  lose  water  independently  of 
one  another.  At  time  <  =  0,  the  amount  of  water  in  the  gel  is  taken 
as  a,  this  being  the  sum  of  the  amounts  a^  and  a.y  in  the  two  solutions. 
At  any  other  time,  the  content  of  water  will  be  given  by  x  =  x^  +  x^. 
If  ^1  and  ^2  represent  the  coefficients  of  dehydration  (or  hydration)  of 
the  two  solutions  :    -  dxjdt  =  ^,a;,  and  -  dx^/dt  =  AjX,,  so  that 

a;  =  ai«~*''  +  a^e'"'* . 
Similarly,  for  hydration,  x  =  a-  aj«~*»*  —  ftj^"*** . 

These  two  approximate  formulie  give  numbers  agreeing  satisfactorily 
with  the  results  of  experiments  on  the  hydration  and  dehydration  of 
potato  starch,  rice  starch,  blood  charcoal,  cotton  wool,  and  gelatin. 

The  author  is  not  of  opinion  that  the  cusp  exhibited  by  the  hydra- 
tion and  dehydration  curves  of  silicic  acid  gels  can  be  regarded  as 
sufficient  proof  that  these  curves  are  each  composed  of  two  inter- 
secting branches  (compare  Tschermak,  Abstr.,  1905,  ii,  816). 

T.  H.  P. 
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Precipitation  of  Colloidal  Silver  by  Metal  Plates.  Maurice 
Philippson  {Zeitsch.  Chem.  hid.  KoUoide,  1912,  11,49 — 51). — Colloidal 
silver,  prepared  by  cathodic  disintegration,  is  gradually  precipitated 
when  carefully  cleaned  plates  of  copper  and  zinc  are  introduced  into  the 
solution  of  the  hydrosol.  Sheets  of  gold  and  platinum  are  without 
action.  It  is  shown  that  the  precipitation  occurs  at  the  surface  of  the 
metal,  and  is  not  due  to  traces  of  dissolved  substance.".  The  precipita- 
tion is  probably  due  to  the  discharge  of  the  colloidal  particles,  and  the 
difference  in  the  behaviour  of  the  metals  to  the  difference  in  the  values 
of  the  electrolytic  solution  pressure.  H.  M.  D. 

Influence  of  Colloids  on  the  Transport  Numbers  and 
Conductivity  of  Certain  Electrolytes,  Paul  Richteii  {Zeitsch. 
physxkal.  Chem.,  1912,  80,  449 — 477). — Peptone,  gum  arable,  gelatin, 
and  agar-agar  diminish  the  transport  number  of  the  anion  in  solutions 
of  lithium  chloride,  potassium  chloride,  and  hydrochloric  acid,  and  also 
diminish  to  some  extent  the  electrical  conductivity  of  the  same  electro- 
lytes. The  magnitude  of  the  effects  in  question  increases  with  the 
concentration  of  the  colloid,  and  depends  also  on  the  nature  of  the 
colloid.  The  effect  on  the  transport  numbers  are  in  the  order  of 
diminishing  activity :  agar-agar,  gelatin,  gum  arable,  peptone  ;  on  the 
conductivity  the  order  is  agar-agar,  peptone,  gelatin,  gum  arabic. 
The  colloids  in  question  also  increase  the  viscosity  of  the  electrolyte 
solutions  as  measured  by  the  rate  of  flow  ;  the  results  of  the  measure- 
ments are  given  in  detail.  In  solution,  peptone,  gum  arabic,  and 
agar-agar  are  negatively,  gelatin  positively,  charged.  G.  S. 

Formation  of  Solid  Solutions  of  Alkali  Salts  by  Diffusion 
in  the  Solid  State.  Giuseppe  Bbuni  and  D.  Meneghini  {Atti 
R.  Inst.  Vemto  Sci.,  1911,  71,  195— 202).— The  authors  have 
shown  previously  (Abstr.,  1911,  ii,  703,  860)  that  metallic  solid 
solutions  may  be  obtained  by  a  process  of  interdiffusion  of  the 
component  metals  in  the  solid  state. 

They  now  give  the  results  of  similar  experiments  on  mixtures  of 
sodium  and  potassium  chlorides.  Confirmation  is  obtained  of  Kurnakoff 
and  Schemtschuschny's  results  (Abstr.,  1906,  ii,  443)  with  reference  to 
the  decomposition  at  low  temperatures  of  solid  solutions  of  sodium 
and  potassium  chlorides  and  to  the  heat  of  formation  of  these  solutions. 
It  is  found  also  that  mechanical  mixtures  of  these  salts,  when  suitably 
heated,  give  solid  solutions  as  a  result  of  diffusion  in  the  crystalline 
condition.  Such  diffusion  takes  place  with  moderate  rapidity  at  600°, 
and  more  slowly  at  500°. 

Slow  coolii  g  of  the  fused  mixtures  or  slow  decomposition  of  the 
tempered  mixed  crystals  is  accompanied  by  the  formation  of  eutectoid 
mixtures,  which  diffuse  decidedly  more  rapidly  than  those  prepared  by 
mechanical  means.  This  result  is  shown  to  be  in  accord  with  the 
theory  of  solid  colloids.  T.  H.  P. 

The  Theory  of  Vulcanisation  of  Caoutchouc.  Heineich 
LoEWEN  {Zeitsch.  angew.  Chem.,  1912,  108,  1553 — 1560). — A  review  of 
the    subject   of    vulcanisation,    with    special    reference   to    Ostwald's 
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adsorption  hypothesis  (Abstr.,  1910,  ii,  272,  697)i  leadin/i^  to  the 
conclusion  that  the  process  is  purely  chemical,  and  that  adsorption 
does  not  play  any  part.  C.  H.  D. 

The  Theory  of  Vulcanisation,  IfEiNKicii  Lobwen  {Zeitsch. 
angew.  Chem.,  1912,  25,  1610 — 1612). — A  criticism  of  the  results 
obtained  by  Speuce  and  Scott  (Abstr.,  1911,  i,  657).  The  conclusion 
is  drawn  that  the  assumption  of  adsorption  is  unnecessary. 

C.  H.  D. 

Elementary  Demonstration  of  the  Law  of  Mass  Action. 
A.  13EUTiiAUD^(Co7rt;)/,  rend.,  1912,  155,  343—344). — A  mathematical 
demonstration  of  this  law.  W.  G. 

Chemical  Equilibrium  of  the  System  Ammonia  Gas  and 
Ethylenediamine  Hydrochloride.  F^lix  Bidet  {Compt.  rend.,  1912, 
156,  279—280.  Compare  Abstr.,  1901,  i,  634;  1905,  i,  686).— A 
study  of  the  behaviour  of  ethylenediamine  hydrochloride  in  the 
presence  of  ammonia  gas  and  of  ethylenediamine  in  the  presence 
of  ammonium  chloride,  the  pressures  beiug  measured  at  various 
temperatures,  and  the  measurements  made  in  an  apparatus  already 
described  {loc.  cit.).  In  the  first  case,  if  the  hydrochloride  is  in  large 
excess  it  remains  bright  and  there  is  no  trace  of  liquid,  a  basic 
compound  being  probably  formed  between  the  ethylenediamine  and 
its  unchanged  hydrochloride.  With  an  excess  of  ammonia  the  salt 
diminishes  in  volume  and  becomes  impregnated  with  a  colourless,  oily 
liquid,  and  the  equilibrium  pressure  varies.  In  the  second  case,  on 
mixing  the  ammonium  chloride  and  ethylenediamine  together,  a  portion 
of  the  solid  disappears,  and  there  is  a  rapid  evolution  of  gas.  A  table 
of  pressures  observed  in  the  two  cases  is  given.  W.  G. 

The  Equilibrium  between  Ammonium  Carbonate  and 
Ammonium  Carbamate  in  Aqueous  Solution  at  25°.  Geokoe 
H.  BuKHOws  and  Gilbert  N.  Lewis  {J.  Amer.  C/iem.  Soc,  1912,  34, 
993 — 995). — 0"2-  and  0'05-Molar  solutions  of  ammonium  carbamate 
were  sealed  up  in  glass  tubes  and  placed  in  a  thermostat  at  25"  for 
twelve  to  twenty-four  hours  to  ensure  equilibrium  being  attained. 
The  tubes  were  then  cooled  in  ice- water,  and  the  carbonate  formed  was 
precipitated  by  the  addition  of  an  ice-cold  solution  of  barium  chloride 
containing  a  little  ammonia.  The  precipitate  was  collected  in  a  porous 
alundum  crucible,  and  washed  with  cold  water  to  free  it  from  carb- 
amate. The  carbonate  was  then  determined  in  the  precipitate  and 
the  carbamate  in  the  filtrate.  This  method  of  determining  the 
equilibrium  is  accurate  if  the  precipitation  and  washing  of  the  per- 
cipitate  does  not  take  longer  than  half-an-hour,  since  a  solution  of 
barium  carbamate,  if  kept  cold,  will  remain  clejir  for  that  length 
of  time. 

When  equilibrium  is  attained  the  005-  and  0*2-molar  solutions 
contain  approximately  90  and  80  molar  %  of  carbonate  respectively  ; 
a  solution  made  by  dissolving  1  gram  of  carbamate  in  1*5  grams  of 
water  contains  39  2  molar  %  of  carbonate  at  the  equilibrium  point 
(compare  Fenton,  Abstr.,  1886,  501). 
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Assuming  that  carbamic  acid  is  a  very  weak  acid,  the  ammonium 
salt  would  be  almost  completely  hydrolysed.  The  equilibrium  in  solu- 
tion would  then  be  represented  by  the  equation  : 

NH^OH  +  NH^-COgH  ^  2NH\  +  C03", 
hydrolysis  of  the  ammonium  carbonate  being  prevented  by  the 
ammonium  hydroxide  formed  from  the  ammonium  carbamate.  It 
follows  that  the  square  of  the  carbamate  concentration  should  be 
roughly  proportional  to  the  cube  of  the  carbonate  concentration, 
and  the  figures  obtained  show  that  this  is  approximately  the  case. 

T.  S.  P. 

Potassium  Permanganate  and  Manganate  in  Aqueous 
Solution.  Otto  Sackur  and  W.  Taegener  {Zeitsch.  Elektrochem,, 
1912,  18,  718 — 724). — The  equilibrium  relations  in  permanganate 
and  manganate  solutions  have  been  determined  by  electrochemical 
methods.  The  normal  potential  of  the  change  MnO^'  +  Q^MnO/'  is 
+  0-61  volt,  and  that  of  the  change  MnO/'  +  2H2O  +  20  =  MnOg  +  40H' 
is  +0"51  volt  at  18°.  By  means  of  these  results  and  the  normal 
potential  of  oxygen,  the  equilibrium  constants  of  the  following  reactions 
have  been  calculated:  2KMn04  +  2KOH  =  2K2Mn04  + H2O  + iQg  (1) ; 
3K2MnO^  +  2H20  =  2KMn04  +  Mn02  +  4KOH  (2);  K2Mn04  +  H20  = 
Mn02  +  2K0H  +  ^Og  (3).  In  agreement  with  experience  it  was  found 
that  the  equilibrium  points  in  the  first  and  third  reactions  in  alkaline 
solution,  in  the  second  reaction  in  neutral  and  acid  solution,  lie  very 
near  the  right-hand  side.  The  establishment  of  equilibrium  in  the  first 
and  third  reactions  is  slow. 

The  solubility  of  potassium  permanganate  in  water  and  in  solutions 
of  potassium  carbonate,  hydroxide,  and  chloride  of  different  concentra- 
tions has  been  determined  at  intervals  between  0°  and  90°,  as  well  as 
the  solubility  of  potassium  manganate  in  potassium  hydroxide  solutions 
from  0°  to  80°  The  results  correspond  with  those  to  be  expected 
from  the  influence  of  salts  with  a  common  ion  on  the  solubility. 

G.  S. 

Equilibrium  of  the  Reaction  between  Metallic  Silver  and 
Ferric  Nitrate.  Arthur  A.  Notes  and  B,  F.  Brann  (/.  Amer. 
Ghem.  Soc,  1912,  34,  1016— 1027).— The  equilibrium  constant  at 
25°  of  the  reaction  Ag -f- Fe(N03)3  ^  AgN03-t-Fe(N03)2  has  been 
determined  by  analysis  of  the  equilibrium  mixture,  which  in  many 
cases  contained  nitric  acid.  The  results  show  that  the  effect  on  the 
equilibrium  constant  of  increasing  the  concentration  of  nitric  acid 
is  quite  marked  up  to  0-02JV,  but  that  the  concentration  of  the  acid 
can  then  be  further  increased  considerably  without  appreciable 
effect.  As  may  be  expected,  the  time  required  for  equilibrium  to 
be  attained  depends  on  the  fineness  of  the  state  of  division  of  the 
silver. 

The  values  of  the  equilibrium  constant  vary  considerably  with  the 
concentration  of  the  solution,  but  by  extrapolating  to  zero  concen- 
tration, the  value  0*128  is  found  for  the  expression  (Fe*')(Ag')/(Fe"'). 

The  potentials  of  the  ferrous-ferric  electrode  and  of  the  silver 
electrode  at  25°  were  found  to  be  -0'456  and  — 0*616  respectively, 
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values  which  are  in  good  agreement  with  those  previously  obtained 
by  Maitland  (Abstr.,  1906,  ii,  328)  and  Lewis  (Abstr.,  1906,  ii, 
262). 

From  the  equilibrium  constant  and  the  potential  of  the  silver 
electrode,  the  potential  of  the  ferrous-ferric  electrode  was  calculated  to 
be  -0'463,  in  fair  agreement  with  that  derived  from  the  direct 
electromotive  force  measurements.  T.  S.  P. 

Equilibrium  of  Lithium  Sulphate  and  the  Alkali  Sulphates 
in  Their  Mixed  Solutions.  (Mile.)  Cecile  Si'ielkein  {Compt. 
rev,''.,  1912,  155,  346 — 348). — Lithium  sulphate,  in  solution  at 
20 — 25°,  gives  definite  compounds  with  each  of  the  other  alkali 
sulphates.  The  isothermal  curves,  showing  the  composition  of  the 
solutions  in  equilibrium  with  a  solid  phase,  consist  of  three  branches 
cutting  at  two  points,  which  are  constant  if  the  temperature  is  con- 
stant. At  one  point  the  solution  is  in  equilibrium  with  the  double 
salt,  and  at  the  other  with  one  of  the  simple  salts.  Sodium  sulphate 
gives  a  double  salt,  Li2S04,3Na2S04,12H20,  quite  different  in  com- 
position from  that  given  by  potassium  or  ammonium  sulphate, 

It  effloresces  in  air  and  loses  all  its  water  after  remaining  three  days 
over  calcium  oxide.  W.  G. 

Mutual  Solubility  of  Sulphates  and  Carbonates  in  the 
Solid  State  at  High  Temperatures.  Mario  Amadori  {Aui  R. 
Accad.  Lincei,  1912,  [v],  21,  ii,  65 — 71). — The  melting-point  curve  of 
the  system  LijCOj-LigSO^  consists  of  two  branches  meeting  in  a 
minimum  at  540°,  corresponding  with  60%  mol.  LijSO^.  The  solubility 
of  the  carbonate  in  the  sulphate  is  from  0  to  10  mol.  %,  and  the 
sulphate  has  probably  a  similar  solubility  in  the  carbonate.  With 
the  sodium  salts,  the  solubility  is  complete,  and  the  crystallisation 
curve  shows  a  minimum ;  the  transformation  point  of  the  sulphate 
is  lowered  by  addition  of  the  carbonate.  The  potassium  salts  exhibit 
complete  solubility,  and  the  curve  of  crystallisation  lies  entirely 
between  the  melting  points  of  the  two  salts ;  the  transformation 
point  of  the  sulphate  is  raised  by  addition  of  the  carbonate. 

T.  H.  P. 

The  System  Iron-Carbon.  Orro  Ruff  {Zeitsch.  EUktrochem., 
1912,  18,  761—764.  Compare  Abstr.,  1911,  ii,  897;  Smits,  this 
vol.,  ii,  165).— Polemical  against  Smits  {loc  cit.).  The  author  and 
Smits  agree  that  in  tlie  irou-carBon  system  at  least  two  other  carbides 
besides  FejC  exist,  and  differ  only  with  regard  to  the  composition  of 
these  compounds  and  the  temperatures  at  which  they  exist.  Smits 
has  overlooked  the  fact  that  all  the  author's  experiments  were  made 
in  a  graphite  crucible  at  constant  temperature  up  to  complete  satura- 
tion with  carbon,  and  his  thermodynamical  conclusions  are  for  this 
reason  partly  invalid.  The  interpretation  of  the  curve  is  discussed 
in  detail,  and  it  is  shown  that  there  is  no  suthcient  basis  for  Smits' 
assumption  of  the  occurrence  of    a  second  form  of   graphite. 

G.  S. 


ii.   918  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Critical  End-points  in  Ternary  Systems.  Andreas  Smits 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  15,  184— 192).— The 
former  investigation  of  ternary  systems  (Abstr.,  1910,  ii,  1050)  has 
now  been  extended  to  the  cases  in  which  (6)  two  of  the  binary 
systems  contain  critical  end-points,  but  the  solid  phase  concerned  is 
the  same  in  both  systems ;  (c)  the  solid  phase  is  different,  so  that  the 
critical  end-point  curve  comes  in  contact  with  a  eutectic  line ;  {d)  the 
binary  systems  all  possess  critical  end-points ;  (e)  mixed  crystals  are 
present ;  ( /)  a  binary  compound  appears  as  a  solid  phase. 

C.  H.  D. 

Thermal  Analysis  of  Binary  Mixtures  of  the  Chlorides  of 
Univalent  Elements.  IV.  Carlo  Sandonnini  and  G.  Scarpa 
{Alti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  77 — 84.  Compare  this  vol., 
ii,  162). — This  paper  deals  with  the  systems  CsCl-CuCl,  CsCi-AgCl, 
and  CsCl-TlCi.  The  first  of  these  forms  the  compounds,  3CsCl, 
CuCI,  decomposing  on  fusion,  and  CsCl,2CuCl,  melting  unchanged  at 
274".  The  second  system  yields  the  compound  CsCl.AgCl,  decom- 
posing on  melting,  whilst  caesium  and  thallous  chlorides  form  mixed 
crystals  in  all  or  nearly  all  proportions.  T.  H.  P. 

Thermal  Analysis  of  the  System  Cuprous  Chloride-Cupric 
Chloride.  Carlo  Sandonnini  {Chem.  Zentr.,  1912,  i,  1813 — 1814; 
from  Atti  R.  Inst.  Veneto  Sci.,  1912,  71,  ii,  553 — 559). — Mixtures  con- 
taining more  than  33  mol.  %  of  cupric  chloride  lose  chlorine  on  fusion 
until  that  proportion  is  reached.  Mixtures  containing  less  chlorine 
have  a  eutectic  point  at  380°,  the  eutectic  containing  16'5  mol.  % 
CuClg.  Cuprous  chloride  can  retain  about  6%  of  cupric  chloride  in 
solid  solution.     There  is  no  evidence  for  the  formation  of  a  compound. 

C.  H.  D. 

Anhydrous  Sulphates.  III.  Gennaro  Calcagni  (Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  ii,  71—77.  Compare  Abstr.,  1910,  ii,  1064; 
this  vol.,  ii,  761). — Thermal  study  of  the  system  SrS04-Na2S04 
indicates  the  formation  of  a  compound,  SrSO^jSNa^SO^,  which  is  of 
the  type  of  vanthofl&te,  and  corresponds  with  a  maximum  on  the 
melting  curve  in  the  region  of  mixed  crystals.  With  the  system 
SrSO^-KgSO^,  the  melting-point  curve  shows  a  maximum  correspond- 
ing with  95  mol.  %  of  potassium  sulphate,  and  also  indicates  the 
formation  of  the  compound  SrS04,K2S04,  which  is  the  product  of  a 
reaction  occurring  in  the  solid  state  with  a  marked  thermal  effect. 

T.  H.  P. 

Anhydrous  Sulphates.  IV.  Gennaro  Calcagni  and  D.  Marotta 
{Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  93— 97).— The  results  of 
thermal  investigations  indicate  that  lithium  sulphate  forms  no  com- 
pound with  either  barium  or  strontium  sulphate  and,  indeed,  no 
anhydrous  or  hydrated  double  or  triple  sulphate  containing  lithium 
sulphate  as  component  is  known.  Lithium  sulphate,  therefore,  behaves 
quite  differently  from  the  sulphates  of  other  metals  of  the  same 
group.  ^ 

\ 
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The  types  of  anhydrous  double  sulphates  of  alkaline  earth  and 
alkali  metals  obtained  under  the  experimental  conditions  used  in 
this  and  similar  investigations  are  M"80^,3M'oSO^  ;  M"S04.M'2S()^, 
and  2M"S04,M'2S04,  these  being  exclusively  "^  the  types  occurring 
naturally.  From  a  geological  point  of  view  it  is  interesting  to  note 
that  some  of  these  double  sulphates  are  formed  by  contact  of  their 
solid  components  at  high  temperatures.  T.  H,  P. 

Butectic  Alloys  of  Arsenic  and  Antimony  Tri-iodides. 
Alexis  M.  Vasiliekf  (/.  Russ.  Phys.  Chtm.  Soc,  1912,  44,  1076  -107H). 
Cak'uliition  of  the  composition  of  the  eutectic  alloy  of  arsenic  and 
antimony  tri-iodides  according  to  Flawitzky's  law  (Abstr.,  1906, 
ii,  152)  gives  the  following  results. 

The  lowering  of  the  melting  point  of  iodine  by  arsenic  penta-iodide 
is:  7'o=  116 -70  =  46°,  and  the  lowering  of  that  of  the  tri-iodide, 
r,  =  146  -  70  =  76°.  Then  n^  being  2,  Af^  126-92,  and  J/j  455-9, 
nl\f f^T J M^7\  =  0-6743,  or  approximately  2  :  3.  Similarly,  in  the  case 
of  antimony,  the  value  is  0-4141,  or  approximately  2:5.  Sj  that,  if 
arsenic  and  antimony  tri-iodides  form  a  eutectic,  the  latter  should 
answer  the  condition  :  n?,  M^TJM-^T^  =  3:5.  The  eutectic  prepared  by 
cooling  melts  at  135°,  and  calculating  from  the  expression  just  given, 
no=  1-4692,  that  is,  the  eutectic  should  have  the  composition 
SbIg,l-4692Asl3.  Actual  analysis  of  the  eutectic  corresponds  with 
Sbl3,l-4668Asl3.  T.  H.  P. 

Experiments  with  Binary  Systems  of  Silicates.  Petek  Lebe- 
DEFF  {Jahrb.  Min.,  1912,  i,  Kef.  386;  from  Ann.  Inst.  Polytechn. 
St.  Petersburg,  1911,  Abt.  I,  15,  691— 720).— The  system  olivine  + 
diopside  (selected  as  composed  of  minerals  with  analogous  physico- 
chemical  properties)  shows  a  minimum  melting  point  at  1271°,  the 
eutectic  consisting  of  40  mol.  %  olivine  and  60  mol.  %  diopside  (m.  p. 
diopside  1363°,  olivine  over  1600°).  The  system  wollastonite  -I- 
anorthite  (minerals  with  dissimilar  physico-chemical  properties)  gives 
a  eutectic  of  30  mol.  %  anorthite  -f  70  mol.  %  wollastonite  with  m.  p. 
1285°,  that  is,  225—230°  lower  than  that  of  wollastonite,  and  180—190° 
lower  than  that  of  anorthite.  A  fusion  of  a  mixture  of  aegirite  and 
anorthite  gave  a  felspar  (between  andesine  and  labradorite),  in  addition 
to  the  original  components  ;  and  a  mixture  of  olivine  and  anorthite 
produced  also  some  diopside.  L.  J.  S. 

Fusion  Experiments  with  Calcium  and  Magnesium  [and 
Potassium]  Silicates  and  Sulphates.  A.  Ginsberg  {Jahrb.  A/in., 
1912,  i,  Ret.  386;  from  Ann.  Inst.  Polytechn.  St.  Petersburg,  1906, 
Abt.  I,  6,  489— 505).— Potiissium  sulphate  solidifies  at  1065°.  The 
system  KjSO^-hMgSO^  shows  a  eutectic  point  at  718°,  corresponding 
with  39 -8  mol.  %  MgSO^.  With  more  magnesium  sulphate,  the  fusion 
point  increases  to  a  maximum  at  922°  with  666  mol.  %  MgSO^, 
corresponding  with  the  langbeinite  formula  2MgS0^,K.,S0^. 

Calcium  metasilicate  solidifies  at  1512°.  The  system  CaSi03  + 
MgSiOj  has  a  eutectic  point  between  wollastonite  and  diopside,  and 
the  material  shows  in  thin  section  a  granophyric  intergrowth  of  the 
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two    constituents.       The     minimum    fusion    point    is     1270°,    with 
35  mol.  %  MgSiOj.  L.  J.  S. 

Systems  formed  by  Fluorobenzene  with  Antimony  Trichloride 
and  Tribromide.  Boris  N.  Menschutkin  (/.  Eiiss.  Phys.  Chem.  Soc, 
1912,44,  1102— 1107).— In  view  of  the  fact  that,  in  many  of  its 
physical  properties,  fluorobenzene  is  more  similar  to  benzene  than  to 
chlorobenzene,  etc.,  the  author  has  investigated  its  relations  to 
antimony  trichloride  and  tribromide. 

Fluorobenzene  has  the  m.  p.  —  39 "2°  which  is  much  nearer  to  that  of 
chlorobenzene  (-47°)  than  to  that  of  benzene  (  +  5"6°).  With 
antimony  trichloride  it  forms  the  hygroscopic  compound,  SbClgjCgH^F, 
which  crystallises  in  long,  white  plates,  m.  p.  about  + 10°  (decomp.), 
and  in  the  air  liquefies  in  a  few  seconds.  At  -  40'5°,  the  eutectic 
SbClg.QGCgHjF  is  formed,  and  this  decomposes  on  melting  and  gives 
with  the  trichloride  a  transition  point  at  5 '5°,  corresponding  with 
SbCl3,2-32C6H5F. 

Antimony  tribromide  forms  no  compound  with  fluorobenzene,  and 
the  diagram  of  the  system  consists  of  two  branches,  meeting  at  the 
eutectic  point,  -39-5°,  which  corresponds  with  SbBr3,286CgH5F.  The 
long  branch  shows  a  characteristic  bend,  probably  due  to  incipient 
interaction  of  the  components. 

It  is  evident  that  these  systems  have  nothing  in  common  with  those 
containing  benzene  (Abstr.,  1911,  i,  273),  but  are  completely  analogous 
to  those  formed  by  chlorobenzene  (ibid.),  this  analogy  extending  to 
the  melting  points  of  the  compounds  formed  and  to  the  eutectic 
temperatures  and  compositions.  T.  H.  P. 

Benzenesulphonic  Acid  and  Antimony  Trihaloids.  Boris 
N.  Menschutkin  {J.  Buss.  Phys.  Chem.  Soc,  1912,44,  1108—1112). 
— Benzenesulphonic  acid  and  antimony  trichloride  form  no  compound, 
the  concentration-temperature  diagram  consisting  of  two  branches 
intersecting  at  the  eutectic  point,  13°,  which  corresponds  with  the 
composition  SbCl3,l'32Ph-S03H. 

Antimony  tribromide  dissolves  less  easily  than  the  trichloride  in 
benzenesulphonic  acid,  and  here,  too,  no  compound  is  formed.  The 
two  branches  of  the  curve  meet  at  the  eutectic  temperature  44°, 
corresponding  with  SbBr3,3"9Ph*S03H. 

Thus,  whilst  the  introduction  of  other  acid  radicles  into  the  benzene 
molecule  lowers  its  ability  to  combine  with  antimony  trichloride  and 
tribromide,  the  introduction  of  the  sulphonic  group  destroys  this 
ability  completely.  T.  H.  P. 

Systems  Formed  by  Antimony  Trichloride  and  Tribromide 
■with  Naphthalene  and  its  Derivatives.  Boris  N.  Menschutkin 
(J.  Eu88.  Phys.  Chem.  Soc,  1912,  44,  1079— 1101).— With  antimony 
tribromide  and  trichloride,  naphthalene  readily  forms  the  compounds 
2SbXg,  C^o^S)  ^^^  ^^®  temperature-concentration  diagrams  of  the 
corresponding  systems  are  similar  to  those  given  by  benzene  (Abstr., 
1911,  i,  273)  and  by  diphenyl  and  diphenylmethane  (this  vol.,  i,  177) 
with  these  salts.     These  diagrams  are  typical  for  the  formation  from 
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the  components  of  one  compound,  that  is,  they  exhibit  two  eutectic 
points,  between  which  lies  a  temperature-maximum,  corresponding 
with  the  melting  point  of  the  compound  :  2SbClg,CioHy,  m.  p.  86°,  and 
SSbBrg.CioU^,  m.  p.  66°.  The  eutectic  points  and  the  corresponding 
compositions  (n  =  mols.  of  hydrocarbon  per  mol.  SbXj)  are  as  follows  : 


M.  p. 


Ist  eatectio  point.    2nd  entectic  point 


hydro-  Tcm-  Tcm-  M.  p. 

carbon,  peiature.  n.  perature.        n,  SbX,. 

2SbClj-C,oir«   79-4"  69°  2-35  65°  0-113  73' 

2SbBr3-CioIl8  79-4  57  r78  65  0-43  94 

The  compound  2SbClg,CjoHg  forms  rhombic  plates,  and  2SbBr3,Ci(jH8, 
rhombohedra  or  rhombic  or  hexagonal  plates ;  both  are  virtually 
non-deliquescent.  The  former  compound  was  described  by  Watson 
Smith  and  Davis  (Trans.,  1882,  41,  411),  but  these  authors  ascribed  to 
it  the  erroneous  composition  3SbOl3,20j()Hg. 

The  system  SbClg-a-OjoH.,Cl  forms  the  compound  2SbCl3,CioH7Cl, 
in  rhombic  plates,  m.  p.  46°.  The  first  eutectic  point  lies  at  about 
-  21°,  the  composition  being  SbCIgjlS-TCjoHyCl,  whilst  the  second  is 
almost  coincident  with  the  m.  p.  of  the  compound,  namely,  46°,  the 
corresponding  composition  being  SbClg.O^TOiQHi^Cl.  a-Ohloro- 
naphthalene  has  m.  p.  -  17°. 

The  system  SbBrg-a-CigH^Cl  forms  no  compound,  and  the  diagram 
exhibits  only  a  eutectic  point  at  about  -  24'5°  corresponding  with  the 
composition  SbBrg.T^CjQH^Cl. 

With  SbClg-^-CiQHyCl,  a  compound  is  not  always  formed,  and  it  is 
possible,  by  seeding  the  carefully  cooled  solution,  to  obtain  a  curve 
with  only  two  branches  meeting  at  a  eutectic  point  corresponding 
with  the  composition  SbCJ3,0"96CjQH7Cl.  Rapid  cooling  of  solutions 
containing  52 — 64%  SbClg  in  ice-water  leads  to  the  formation  of  the 
compound  SbClg.C^QHyCl,  m.  p.  29"5°,  in  rhombic  plates  or  rhombohedra. 
The  eutectic  points  then  lie  at  (1)  25°  SbClg,l-27CioH7Cl,  and  (2) 
28°,  SbCl8,0-78CioHyCI. 

The  system  SbBrg-yS-CjoH-Cl  gives  no  compound,  and  the  diagram 
consists  of  two  curves  intersecting  at  the  eutectic  point  37'5°,  the 
corresponding  composition  being  SbBr3,r88CjoH7Cl. 

The  system  SbClg-a-OjoHi^Br  yields  the  compound  SbClgiCioHyBr, 
m.  p.  35°,  crvstallising  in  long  thin  plates.  The  eutectic  points  are 
(1)  -1°,  SbC]3,12-lC,oH^Br,  and  (2)  31-5°,  SbCl3,0-6CioH7Br.  This 
system  resembles  SbClg.OgHsBr  (Abstr.,  1911,  i,  273);  in  both,  the 
compound  formed  undergoes  marked  dissociation  at  its  melting  point,  as 
is  shown  by  the  flat  maxima  of  the  diagrams. 

Antimony  tribromide  gives  no  compound  with  a-bromonaphthalene, 
the  diagram  of  the  system  showing  a  single  eutectic  point  at  —  3*5°, 
corresponding  with  SbBr3,38Cj(,HYBr. 

a-Bromonaphthalene  is  found  to  melt  at  3°,  which  is  somewhat  lower 
than  the  m.  p.  usually  given;  the  same  is  the  case  with  the  m.  p. 
obtained  for  a-nitronaphthalene,  namely,  57°. 

The  system  SbClg-a-Cj^H^'NOj  gives  the  compound  SbClg.CioHy'NOj, 
in  rhombohedra  or  rhombic  plates,  m.  p.  39°;  this  is  obtained,  and 

VOL.  cn.  ii.  61 


ii.   922  ABSTRACTS   OF   CHEMICAL   PAPERS. 

even  then  not  always,  only  on  prolonged  cooling  of  solutions  containing 
36—72%  SbClg  at  -20°.  The  two  eutectics  separate  at  (1)  30°, 
SbCl3,2-35CioH^-N02,  and  (2)  34-5°,  SbCl3,0-49CioH7N02. 

Antimony  tribromide  and  a-nitronaphthalene  form  a  similar  com- 
pound, SbBr3,CjoHy*NOg,  m.  p.  38 '2°,  but'also  only  after  intense  cooling. 
The  eutectics  are  :  (1)  SbBr3,2-01CioH^-N02  at  33-5°,  and  (2) 

SbBr3,0  98CioH7-N02 
at   38°.     The   two   outer   branches  of  the  temperature-concentration 
diagram  may  be  prolonged  to  meet  at  a  third  eutectic   point,   23°, 
corresponding  with  SbBr3,0-77CioH7-N02.  T.  H.  P. 

Systems  Formed  by  cycZoHexane  and  cycZoHexene  with 
Antimony  Trichloride  and  Tribromide.  Boris  N.  Menschutkin 
{J.  Ru88.  Phys.  Ghem.,  Soc.,  1912,  44,  1137— 1145).— Antimony 
trichloride  does  not  form  a  compound  with  cyclohexa,ne.  Addition  of  the 
salt  to  the  hydrocarbon  at  first  causes  a  very  slight  depression  of  the 
melting  point,  but  the  curve  almost  immediately  rises  to  a  maximum 
considerably  higher  that  the  melting  point  of  either  component,  and 
then  falls  continuously  to  the  melting  point  of  the  pure  salt. 
Exactly  similar  relations  are  found  with  antimony  tribromide  and 
cyclohex&ne. 

Neither  antimony  trichloride  nor  tribromide  gives  a  compound  with 
cyclohexene.  The  temperature-concentration  diagrams  are  continuous 
curves  exhibiting  no  maxima. 

Thus,  these  two  hydrocarbons  differ  from  those  of  the  aromatic 
series,  all  of  these  which  have  been  examined  giving  molecular 
compounds  with  one  or  both  of  these  salts.  T.  H.  P. 

Antimony  Trichloride  and  Tribromide  in  Their  Relations 
to  Phenol  and  Some  of  its  Ethers.  Boris  N.  Menschutkin 
(/.  Euss  Phys.  Chem.  Soc,  1912,  44,  1113— 1127).— Antimony 
trichloride  forms  with  phenol  only  one  compound,  2SbCl3,CgH5'OH, 
in  deliquescent,  colourless  plates,  m.  p.  37°.  The  eutectic  points  of 
the  concentration-temperature  diagram  are  (I)  at  5°, 

SbCl3,2'23Ph-OH, 
and  (2)  at  36-6°,  SbCl3,0-47Ph-OH. 

Antimony  tribromide  also  gives  but  one  compound,  2SbBr3,Ph'OH, 
in  rhombohedra-like  crystals,  m.  p.  66'5°.  The  single  eutectic  is 
SbBr3,4-75Ph*OH,  m.  p.  28-5°;  the  third  branch  of  the  curve  begins 
at  the  melting  point  of  the  compound,  so  that  there  is  no  second 
eutectic  point. 

Comparison  of  these  two  diagrams  with  those  given  by  benzene 
(Abstr.,  1911,  i,  273)  shows  that  replacement  of  one  of  the  hydrogen 
atoms  of  benzene  by  hydroxyl  has  no  influence  on  the  type  of 
compound  formed,  and  but  little  on  the  form  of  the  diagram. 

von  Schneider  (Abstr.,  1896,  ii,  290)  gave  -37-8°  for  the  melting 
point  of  anisole,  and  Wroczynski  and  Guye  (Abstr.,  1910,  ii,  699) 
-37-3°  The  author  finds  -34°,  his  preparation  probably  being 
purer  than  those  examined  by  these  investigators. 

Antimony  trichloride  forms  two  compounds  with  anisole:  (1) 
SbCIgjPh'OMe,  rectangular,  deliquescent  plates,  m.  p.  25-2°  (decomp.), 
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and  (2)  2SbCl3,Ph'OMe,  long  plates,  m.  p.  41-5,  The  eutectic  points 
lie  at  25°,  SbCl3,l-2Ph-OMe,  and  at  40°,  SbCl8,0-39Ph-OMe.  The 
tribromide  gives  only  one  compound,  m.  p.  30*5°,  the  eutectic  points 
being  35°,  SbBr3,129PhOMe,  and  30°,  SbBr3,0-96Ph-O]Vle  (compare 
Abstr.,  1911,  i,  532). 

Phenetole  melts  at  -  28*5,  and  not  at  -  33-6°,  as  stated  by  von 
Schneider  (Abstr.,  1897,  ii,  304).  With  antimony  trichloride  it 
forms  one  compound,  SbClg.Ph'OEt,  in  deliquescent,  rhombic,  or 
hexagonal  plates,  m.  p.  422°  The  eutectic  points  are  (1)  —29°, 
SbClg.lSOPh-OEt,  and  30°,  SbCi3,0-46Ph-OEt.  Antimony  tribromide 
and  phenetole  give  a  similar  diagram,  the  compound,  SbBrg.Ph'OEt, 
forming  rhombic  plates,  m.  p.  488°;  the  eutectic  points  lie  at  -29°, 
SbBr5,182Ph-OEt,  and  47°,  SbBr3,0-84Ph-OEt. 

Thus  the  systems  formed  by  antimony  trihaloids  with  phenol 
and  its  ethers  exhibit  marked  similarity  to  those  given  by  these  salts 
with  benzene  and  its  alkyl  derivatives.  T.  H.  P. 

The  System  Aniline-Antimony  Trichloride.  Boris  N. 
Menschutkin  {J.  Ru88.  Fhys.  Chem.  Soc.,  1912,  44,  1128—1136).— 
Antimony  trichloride  forms  five  compounds  with  aniline :  (1) 
SbClg.GNHoPh,  m.  p.  7—8°  (decorap.) ;  (2)  SbCl3,4NH2Ph,  m.  p.  80° 
(decomp.) ; "  (3)  SbCl3,3NH2Ph,  m.  p.  88°;  (4)  SbClg/iNHjPh,  m.  p. 
95°,  and  (5)  SbClg.NHjPh,  m.  p.  100-5°.  These  compounds  increase 
in  stability  as  the  proportion  of  aniline  present  decreases,  and  it 
seems  probable  that  they  differ  in  structure  from  other  molecular 
compounds  formed  by  antimony  trichloride.  The  temperature-con- 
centration diagram  shows  the  following  points :  eutectic  points  at 
(1)  -7-2°,  about  SbCl3,219NH2Ph ;  (2)  87°,  SbCl3,2-37NH2Ph;  (3) 
89  5°,  SbCIs,l-51NH2Ph,  and  (4)  about  31°,  SbClg.O-SSNHaPh,  and  a 
diatectic  point  at  77°,  about  SbCl3,5-6NH2Ph. 

Other  salts  have  been  found  to  form  a  series  of  compounds  with 
aniline  (compare  Abstr.,  1907,  ii,  751 ;  also  Kablukoff  and  Sachanoff, 
Abstr.,  1910,  i,  163).  T.  H.  P. 

Variation  with  Temperature  of  the  Rate  of  a  Chemical 
Change.  A.  Vernon  Harcourt  and  William  Esson  {Phil.  Trans., 
1912,  A,  212,  187- — 204). — The  velocity  of  the  reaction  between  ferric 
chloride  and  stannous  chloride  in  aqueous  solution  has  been  measured 
at  temperatures  between  9°  and  30°.  Potassium  thiocyanate  was 
added  in  large  excess  to  the  reaction  mixture,  and  the  speed  of  the 
change  determined  by  measuring  the  time  required  for  a  definite 
colour  change.  In  order  to  prevent  the  precipitation  of  stannic  hydr- 
oxide from  the  solution,  it  was  also  found  necessary  to  add  excess  of 
hydrochloric  acid  to  the  reaction  mixture. 

Denoting  by  t  and  t'  the  times  required  for  the  change  in  colour  at 
the  absolute  temperatures  0  and  ff,  then  it  is  found  that  the  observed 
data  are  very  satisfactorily  represented  by  means  of  the  relation 
tjt'  =  {6'/0)"',  in  which  m  is  a  constant  characteristic  of  the  reaction. 

The  influence  of  the  nature  of  the  acid  present  on  the  velocity 
has  also  been   examined,  and  it  appears   that   the   speed,  although 
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accelerated  by  hydrochloric  acid,   is    diminished    by  the   addition    of 
sulphuric  acid,  whilst  nitric  acid  is  without  effect. 

In  an  appendix  it  is  shown  that  the  results  obtained  by  other 
observers  for  the  influence  of  temperature  on  velocity  of  change  can  in 
many  cases  be  more  satisfactorily  represented  by  means  of  the  above 
formula  than  by  the  formulae  adopted  by  the  authors.  For  some 
reactions,  however,  the  data  seem  to  show  that  m  is  not  constant  over 
the  range  of  temperature  covered  by  the  experimental  measurements. 

H.  M.  D. 

Iron  in  Blood.  II.  Iron  Poisons.  Hbrmann  W.  Fischer 
and  E.  Brieger  {Zeitsch.  physikal.  Chem.,  1912,  80,  412— 448).— The 
effect  of  different  substances  on  the  i^ate  of  decomposition  of  hydrogen 
peroxide  by  ferrous  salts  has  been  further  investigated  as  a  function 
of  the  acidity  and  alkalinity  of  the  solutions  (compare  this  vol., 
ii,  269).  A  very  large  number  of  substances,  including  inorganic 
acids,  phenols,  hydrazine,  cyanides,  hydrogen  sulphide,  etc.,  have  been 
used.  The  effects  in  general  are  comparatively  small,  and  depend 
greatly  on  the  degree  of  alkalinity  or  acidity  of  the  solution. 
Arsenious  oxide,  hydrogen  sulphide,  hydrazine,  and  especially  phenol 
are  fairly  strong  poisons,  as  is  carbon  monoxide.  The  possible 
connexion  of  these  results  with  the  behaviour  of  blood  poisons  is 
discussed.  G.  S. 

The  Order  of  the  Reaction  between  Hydriodic  and  Chromic 
Acids.  H.  GoLBLUM  and  (Mme.)  L.  Lew  {J.  Chim.  phys.,  1912,  10, 
310—331.  Compare  De  Lury,  Abstr.,  1903,  ii,  471).— The  interaction 
was  studied  at  30°  with  concentrations  of  chromic  and  hydriodic  acid 
ranging  between  0'005  and  O'l  normal.  Samples  were  taken  at 
intervals  and  poured  into  twenty  volumes  of  cold  water  to  arrest  the 
action  during  titration  with  thiosulphate.  Calculated  by  van't  Hoff's 
method,  the  order  of  the  reaction  is  from  3 '84  to  4' 17.  ^y  Noyes' 
method,  considering  the  first  l/8th  of  the  action,  the  order  is  4*2  to  4"4. 
By  direct  calculation  of  the  velocity  coefficients,  those  of  the  first, 
second,  and  third  orders  show  an  increasing  tendency  towards  constancy. 
The  conclusion  is  drawn  that  the  reaction  is  quadrimolecular. 

Applying  Ostwald's  *'  method  of  isolation,"  when  a  large  excess  of 
chromic  acid  is  used,  the  reaction  becomes  termolecular,  the  velocity 
constant  being  proportional  to  the  concentration  of  chromic  acid  at 
the  commencement  of  the  action.  The  velocity  equation  is  therefore 
dxfdt  =  k{C cron  —  <^)  {Om  -  as)^. 

A  solution  of  chromium  trioxide  contains  several  hydroxides  in 
equilibrium,  among  which  orthochromic  acid  may  be  supposed  to  figure. 
The  authors  formulate  the  oxidation  of  hydrogen  iodide  thus : 

Cr(OH)g  +  3HI  =  Cr(0H)3  +  3H2O  +  31. 
It  is  supposed  that  this  action  is  made  possible  by  the  partial  dissocia- 
tion of  orthochromic  acid  as  a  sexavalent  base,  and  the  above  equation 
is  abbreviated  thus  :  Cr +  31'  =  Cr' "  +  31. 

The  oxidation  of  hydrogen  iodide  is  notably  accelerated  by  hydrogen 
chloride.  It  proceeds  200  times  as  fast  in  iV/10-hydrogen  chloride 
solution.     Since  the  ion  H*  does  not  appear  in  the  reaction  equation, 
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the  influence  of  hydrogen  chloride  must  be  of  a  catalytic  nature.  The 
presence  of  a  large  excess  of  hydrogen  chloride  converts  the  action 
from  a  quadrimolecular  to  a  termolecular  one.  The  products  of  the 
action  and  also  certain  salts,  such  as  the  nitrates  of  \  he  rare  earth 
metals  and  auric  chloride,  are  without  perceptible  influence  on  the 
rate  of  oxidation.  R.  J.  C. 

Reactions  of  Double  Decomposition  in  Organic  Chemistry. 
Giuseppe  Bkuni  [with  Anoelo  Contabdi  and  Oostante  Da  Ponte] 
(Atti  R.  Ist.  Veneto  Sci.,  1911,  70,  921—936.  Compare  Abhtr., 
1906,  i,  621). — With  mixtures  of  ethyl  acetoacetate  and  menthol 
in  the  molecular  proportion  2  :  1,  equilibrium  is  reached  when  63*5% 
of  the  menthol  is  esterified,  whilst  with  the  proportions  3  :  I 
and  4:1,  72  5%  and  782%  respectively  of  the  menthol  are  esterified. 
The  equilibrium  is  displayed  by  addition  of  one  of  the  reagents,  but 
not  by  change  of  temperature.  The  addition  of  sodium  ethoxide 
effects  a  decided  acceleration  of  the  reaction. 

The  results  have  been  calculated  by  means  of  the  following  equation, 
referring  to  non-equivalent  quantities  of  the  two  reagents  : 

K=  [\og{A  - x)  - \og{B -x)-]ogA-  log B]/0-i3i3{A  -  5)5, 
and  those  obtained  in  the  reverse  reaction  by  the  equation  : 
K=xlA{A  -x)S.  All  the  values  of  S^  vary  within  certain  limits,  and 
in  all  cases  decrease  as  the  time  increases,  this  result  being  doubtless 
connected  with  the  browning  taking  place  during  the  heating.  Increase 
in  the  proportion  of  ethyl  acetoacetate  causes  an  increase  in  the  values 
of  K  for  the  direct  action,  and  a  decrease  in  those  for  the  inverse 
reaction.  In  the  experiments  where  sodium  ethoxide  was  present,  the 
values  of  K  were  sensibly  higher  than,  but  varied  similarly  to,  those 
obtained  in  the  other  experiments. 

Two  series  of  measurements  with  the  molecular  proportion  2  :  1  gave 
divergent  results  as  regards  the  time  of  attainment  of  the  equilibrium. 
This  is  probably  due  either  to  the  presence  of  small  and  different 
proportions  of  free  alcohol  in  the  samples  of  ethyl  acetoacetate  used, 
or  to  varying  catalytic  effects  of  the  different  kinds  of  glass  employed. 

The  results  obtained  on  boiling  a  mixture  of  ethyl  acetoacetate 
(1  mol.)  and  t^oamyl  nitrite  (1  mol.)  in  a  reflux  apparatus  show  that  the 
alkyl  radicles  undergo  interchange  to  a  cocsiderable  extent.  Pfannl 
(Abstr.,  1910,  i,  480)  made  no  reference  to  the  work  of  Purdie  (Trans., 
1887,  51,  627)  and  a  number  of  others  on  this  subject.         T.  H.  P. 

Velocity  Coeflacients  of  the  Reaction  between  Ethyl  Iodide 
and  Silver  Nitrate  in  Ethyl  and  Methyl  Alcohols  and  Mix- 
tures of  these  Solvents.  J.  N,  Pearce  and  Otis  M.  Weiqle  (Artier. 
Chem.  J.,  1912,  48,  243 — 259.  Compare  Donnan  and  others,  Trans., 
1904,  85,  555;  1910,  97,  1882;  Abstr.,  1909,  ii,  987).— The  velocity 
coefficients  of  thirty-three  of  the  possible  combinations  of  concentra- 
tions, using  005,  0  025,  and  001 25  iV-solutions  of  silver  nitrate  and 
ethyl  iodide  in  ethyl  alcohol,  methyl  alcohol,  and  three  of  their  binary 
mixtures  (25,  50,  and  75%  of  methyl  alcohol),  have  been  determined. 
The  bimolecular  coefficients  are  only  approximately  constant,  showing 
a  decrease  as  the  reaction  proceeds  ;  this  decrease  is  more  marked  in 
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methyl  alcohol  as  solvent  and  in  the  mixed  solvents  than  in  ethyl 
alcohol  as  solvent. 

Comparison  of  the  time-constant  curves  for  any  one  pair  of  concen- 
trations in  the  solvents  used  shows  that  ethyl  alcohol  has  a  greater 
influence  on  the  reaction  than  has  methyl  alcohol,  the  curve  showing  a 
displacement  towards  the  ethyl  alcohol  as  solvent. 

The  coeflficients  are  always  greater  in  methyl  alcohol  than  in  ethyl 
alcohol  as  solvent. 

For  any  given  initial  concentration  of  ethyl  iodide,  the  bimolecular 
coefficients  increase  as  the  initial  concentration  of  the  silver  nitrate 
increases.  For  a  given  initial  concentration  of  silver  nitrate,  they 
decrease  as  the  initial  concentration  of  the  ethyl  iodide  increases,  but 
the  change  in  the  coefficients  is  very  much  less  in  the  latter  case. 

The  difference  in  the  effects  of  the  two  reacting  constituents,  which 
is  apparently  due  to  the  presence  of  an  excess  or  large  amount  of 
silver  nitrate,  increases  as  the  proportion  of  methyl  alcohol  in  the 
solvent  increases.  T.  S.  P. 

Rate  of  Formation  of  Sodium  Acetothiosulphate,  Sergei 
Keapiwin  {J.  Chim.  phys.,  1912,  10,  289— 305).— Carefully  purified 
sodium  chloroacetate  and  sodium  thiosulphate  in  aqueous  solution  were 
allowed  to  interact  at  25°  thus:  CH2Cl'C02Na-f-Na2S203  =  NaCl  + 
NaS203,CH2'C02Na.  With  concentrations  between  0*4iV  and  O'liV 
the  course  of  the  reaction  is  easily  followed  by  titrating  the  excess  of 
thiosulphate  with  iodine  solution. 

The  reaction  is  bimolecular,  and  as  the  velocity  diminishes  with 
dilution,  the  conclusion  is  drawn  that  the  undissociated  molecules  are 
concerned.  An  excess  of  thiosulphate  produces  an  acceleration  about 
twice  as  great  as  the  acceleration  produced  by  an  equivalent  excess  of 
chloroacetate,  because  the  thiosulphate  is  more  dissociated  and  its 
sodium  ions  diminish  the  dissociation  of  the  chloroacetate.  When 
sodium  chloride,  bromide,  or  iodide  is  added,  the  reaction  is  accelerated 
for  a  similar  reason.  Sodium  iodide,  however,  produces  an  unduly 
large  acceleration,  which  is  attributed  to  the  formation  of  sodium 
iodoacetate. 

Sodium  sulphate  produces  a  very  marked  acceleration  equal  to  that 
produced  by  an  equivalent  quantity  of  extra  sodium  thiosulphate. 
This  is  explained  as  due  to  the  two  salts  being  about  equally 
dissociated.  K.  J.  C. 

Velocity  of  Formation  of  Oxonium  Dibromides  in  Different 
Organic  Solvents.  Role  of  the  Medium  in  Chemical  Kinetics. 
Wladimir  W.  Tschelinzeff  {J.  Russ.  Phys.  Chem.  Soc,  1912,  44, 
865—895.  Compare  Abstr.,  1911,  i,  256;  ii,  706).— The  author 
has  investigated  the  mechanism  of  the  formation  of  oxonium  dibro- 
mides and  the  influence  of  the  nature  of  the  solvent  on  the  velocity 
constant  of  the  reaction,  the  solvents  used  being  chloroform,  ethyl 
bromide,  ethylene  dibromide.  and  bromobenzene. 

The  formation  of  oxonium  compounds,  like  that  of  ammonium  and 
sulphonium   compounds,  follows    the   law   for   bimolecular   reactions. 
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The  velocity  constants  with    2*5-   and    1'5-N  concentrations   of    the 
reacting  products  are : 

2-5N.  1-5JV. 

, ' ,  , . s 

Actual        Relative  Actual        Relative 

Solvent.  constant,      constant.  constant,      constant. 

Ethylene  dibromide 0-00076  I'O  —  — 

Ethyl  bromide  000120  1-5  —  — 

Bromobenzonc  000254  3'8  D'OOOSl  S'S 

Chloroform 000301  4-0  0-00137  5-6 

These  resalts,  and  also  those  obtained  by  other  investigators  in 
experiments  on  the  influence  of  the  nature  of  the  solvent  on  the 
velocity  of  reaction,  are  discussed  in  their  relation  to  various  physical 
properties  of  the  solvents.  T.  H.  P. 

Hydrolysis  of  Metallic  Alkyl  Sulphates.  George  A.  Linhart 
(Amer.  J.  Sci.,  1912,  [iv],  34,  289— 292).— The  velocity  of  hydrolysis 
of  barium-methyl,  -ethyl  and  -propyl  sulphates  under  the  catalytic 
influence  of  hydrochloric  acid  has  been  measured  at  60°  in  order  to 
ascertain  the  influence  of  the  alkyl  group.  On  the  assumption  that 
the  barium  alkyl  sulphates  and  the  corresponding  alkylsulphuric  acids 
are  hydrolysed  at  the  same  rate,  concordant  values  are  obtained  for  the 
velocity  coefficient.  The  rate  of  decomposition  of  the  salts  decreases 
as  the  weight  of  the  alkyl  group  increases,  the  values  of  the  velocity 
coefficient  for  liV^-hydrochloric  acid  being  0-0085,  0-0083,  and  0-00685 
respectively.  H.  M.  D. 

Hydrolysis  of  Esters  of  Substituted  Aliphatic  Acids.  William 
A.  Drushel  and  E.  W.  Dkan  {Amer.  J.  Sci.,  1912,  [iv],  34,  293—296. 
Compare  this  vol.,  ii,  147). — The  influence  of  the  hydroxy-  and 
alkyloxy-groups  on  the  rate  of  ester  hydrolysis  has  been  investigated 
by  a  series  of  experiments  with  the  ethyl  esters  of  glycoUic,  methoxy-, 
ethoxy-  and  propoxy-acetic  acids  at  25*2°,  35°,  and  45°  in  presence  of 
OlA^-hydrochloric  acid.  At  25  2°  the  following  values  were  obtained 
for  K.IO^:  acetate  64-7,  glycoUate  70-4,  methoxy  acetate  38-1,  ethoxy- 
acetate  36*2,  propoxyacetate  35-8.  These  numbers  show  that  the  rate 
of  hydrolysis  is  increased  by  the  hydroxy-  but  retarded  by  the 
alkyloxy-group,  the  retardation  effect  increasing  with  the  size  of  the 
alkyl  radicle.  H.  M.  D. 

Selective  Catalytic  Reactions.  Emil  Abel  {Zeitsch.  Elektrochtm., 
1911,  18,  705— 708).— In  a  previous  paper  (Abstr.,  1908,  ii,  26),  it 
has  been  shown  that  the  sole  product  of  the  action  of  hydrogen 
peroxide  on  sodium  thiosulphate  in  acetic  acid  solution,  either  alone  or 
in  the  presence  of  an  iodide  as  catalyst,  is  tetrathionate.  It  is  now 
shown  that  when  molybdic  acid  is  used  as  catalyst,  the  thiosulphate  is 
oxidised  directly  to  sulphate,  according  to  the  equation  4H3OJ-I- 
S.P3"  =  2SO/  +  2H' -f-3H20,  without  the  intermediate  production  of 
tetrathionate.  G.  S. 

Optical  Activation  of  Racemic  Bromocamphorcarboxylic 
Acid  by  means  of  Catalysts.  Specificity  of  Catalysts. 
Henry  J.  M.  Creiohton  (Trans.  Nova  Scotia  Inst.  Sci.,  1912,  13, 
1 — 34.     Compare  Eajans,  Abstr.,  1910,  ii,  599). — The  rate  of  elimina- 
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tion  of  carbon  dioxide  from  bromocamphorcarboxylic  acid  in  aceto- 
phenone  solution,  alone  and  in  the  presence  of  certain  alkaloids,  has 
been  investigated.  The  decomposition  of  the  free  acid  is  a  unimole- 
eular  reaction,  and  the  temperature-coefficient  for  10°  between  60° 
and  80°  is  about  24. 

The  reaction  is  greatly  accelerated  by  the  addition  of  quinine  or 
quinidine,  the  rate  rising  to  a  maximum  and  then  falling  practically  to 
zero.  Further,  the  optical  isomerides  decompose  at  different  rates  in 
the  presence  of  the  same  optically  active  base,  the  difference  in  some 
cases  amounting  to  30%.  On  this  basis  it  was  found  possible 
to  bring  about  the  activation  of  part  of  the  inactive  acid  by  heating 
with  quinine  until  partial  decomposition  had  occurred,  and  then 
interrupting  the  reaction.  The  undecomposed  acid,  as  anticipated,  was 
Isevorotatory,  the  bromocamphor  dextrorotatory.  Corresponding 
results  were  obtained  with  quinidine. 

The  specificity  of  catalysts  is  discussed  (compare  Fajans,  loc.  cit.). 

G.  S. 

Chemical  Stability.  Frank  W.  Clarke  (/.  Washington  Acad.  Sei., 
1912,  2,  339 — 344). — Chemical  stability  is  favoured  by  various  con- 
ditions, but  equality  or  approximate  equality  between  the  combining 
masses  is  one  of  them.  The  molecules  of  the  diatomic  elements 
Hg,  Og,  Clg,  Ng,  etc.,  in  which  two  equal  masses  are  combined,  may  be 
regarded  as  typical  stable  compounds.  Similarly,  also  carbon  mon- 
oxide and  sulphur  dioxide  are  more  stable  than  carbon  dioxide  and 
sulphur  trioxide  respectively,  whilst  amongst  the  halogen  acids,  hydro- 
fluoric is  the  most,  bydriodic  acid  the  least,  stable.  Further,  in  certain 
series,  such  as  chlorides,  iodides,  and  sulphates  of  the  alkali  metals, 
the  solubility  of  the  salts  in  water  attains  a  minimum  when  the  masses 
of  the  combining  radicles  are  most  nearly  equal.  The  latter  rule  does 
not  appear  to  be  universal.  H.  W. 

Apparent  Change  in  Weight  during  Chemical  Reaction. 
J.  J.  Manley  {Proc.  Roy.  Soc,  1912,  ^,  87,  202—204  *).— Minor  errors 
involved  in  Landolt's  work  on  the  relationship  between  the  total 
masses  of  the  reacting  substances  and  the  products  of  reaction  are 
indicated,  and  further  experiments  have  been  undertaken  in  which 
these  are  eliminated  or  neutralised.  For  this  purpose,  the  action  of 
barium  chloride  on  sodium  sulphate  in  aqueous  solution  was  made  use 
of.  Whereas  Landolt's  estimated  limit  of  accuracy  in  weighing  was 
±  0*03  mg.,  that  attained  in  the  author's  experiments  in  the  case  of 
charged  Jena  glass  vessels  is  equal  to  ±0-006  mg.  With  the 
additional  precautions  taken  in  the  measurements  now  described,  it 
has  been  found  that  the  apparent  change  in  mass  for  this  particular 
reaction  is  not  greater  than  1  in  100  millions,  whereas  Landolt's 
results  only  showed  that  the  change  was  not  greater  than  1  in  10 
millions.  H.  M.  D. 

Atomic  Weights.  Theodobe  W.  Richards  {J.  Amer.  Chem.  Soc, 
1912,  34,  959— 971).— A  lecture  delivered  to  the  Chicago  Section  of 
the  American  Chemical  Society.  T.  S.  P. 

*  and  Phil.  Trans.,  1912,  ^,  212,  227—260. 
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International  Table  of  Atomic  Weights.  Icilio  Guareschi 
(AUi  R.  Accad.  Set.  Torino,  1912,  47,  861— 877).— The  author 
criticises  the  alteratioDS  made  annually  in  the  table  of  atomic  weights 
authorised  by  the  International  Committee.  These  alterations  are 
often  trivial ;  for  instance,  the  value,  876,  given  in  the  first  table  for 
the  atomic  weight  of  strontium,  was  changed  subsequently  to  87'62, 
and  still  later  to  8763;  for  iron,  too,  the  number  5585  (1910  and 
1911)  has  been  altered  to  55*84  (1912).  Further,  the  alterations  are 
often  made  without  any  proof  being  furnished  of  the  inaccuracy  of  the 
determinations  on  which  the  earlier  numbers  were  based,  the  result 
being  that,  in  some  cases,  a  return  is  made  later  to  these  earlier 
numbers. 

After  discussing  several  of  the  more  important  publications  dealing 
with  the  determination  and  calculation  of  the  atomic  weights,  the 
author  recommends  :  (1)  that  for  practical  laboratory  purposes  a  table 
be  used  giving  the  atomic  weights  as  integers  or  to  the  first  decimal 
place ;  (2)  that  such  table  be  modified  only  in  exceptional  cases  and 
after  repeated  confirmatory  experiments,  and  that  such  modification  be 
made,  not  annually,  but  once  in  five,  or  even  ten,  years  ;  (3)  that 
a  table  of  theoretical  atomic  weights  be  published  and  be  altered  every 
year  in  accordance  with  the  results  obtained  by  recognised  authoiities 
in  this  field  of  work — this  table  to  contain  also  the  numbers  of  the 
preceding  one,  in  order  that  the  extent  of  the  changes  made  may  be 
seen  immediately.  T.  H.  P. 

Certain  Physical  Properties  of  the  Alkali  Nitrates  and 
Chlorides.  F.  L.  IIaigh  (/.  Amer.  Chem.  Sac,  1912,  34,  1137— 1 159). 
— The  relation  of  some  physical  constants  of  the  nitrates  and  chlorides 
of  the  alkali  metals  to  the  atomic  weights  is  discussed,  the  properties 
examined  being  specific  gravity  of  the  solids,  melting  points,  heat  of 
solution,  solubility,  and  the  specific  gravity,  expansion  and  index  of 
refraction  of  their  solutions.  Where  the  existing  data  were  found 
insuflicient  or  incomparable,  as  in  the  case  of  rubidium  and  caesium, 
new  determinations  have  been  made  and  complete  series  of  values 
are  given. 

The  properties  are,  roughly,  functions  of  the  atomic  weights,  but  the 
exceptions  are  so  many  that  no  generalisations  can  be  made.  The 
elements  tend,  however,  to  form  two  series,  lithium,  sodium  and 
potassium,  and  potassium,  rubidium  and  csesium,  and,  as  a  rule,  the 
latter  group  shows  more  regularity  than  the  former.  Nevertheless, 
rubidium  takes  an  irregular  position  in  the  case  of  the  nitrates,  the 
melting  point  and  molecular  volume  of  rubidium  nitrate  having 
minimum  values  and  the  solubility  a  maximum,  although,  on  the  other 
hand,  the  chlorides  are  not  exceptional. 

Sodium  gives  values  which  approach  more  nearly  those  of  potassium, 
although  the  equivalent  volumes  and  heats  of  solutions  of  the  salts 
approximate  to  the  mean  between  lithium  and  potassium.  Ammonium 
seems  to  be  quite  irregular,  although  in  the  molecular  volume  of 
its  salts  and  the  index  of  refraction  of  the  solutions  it  occupies  its 
proper  position  immediately  after  rubidium  (compare  Tutton,  Trans., 
1903,  83,  1049). 
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The  curves  for  the  specific  gravity  and  molecular  volumes  of  the 
salts  bear  a  resemblance  to  those  of  the  free  elements,  but  the  melting 
points  are  quite  irregular.  The  solubility  curves  are  very  similar,  as 
are  also  those  of  the  heats  of  solution,  and  the  fact  that  potassium, 
rubidium,  and  caesium  salts  have  nearly  equal  heats  of  solution  would 
suggest  that  the  degree  of  hydration  of  the  dissolved  salts  is  nearly 
the  same.  The  specific  gravities  of  equivalent  solutions  at  20°  increase 
regularly  with  atomic  weights,  and  the  values  for  half -normal 
solutions  are  almost  a  mean  between  those  for  normal  solutions  and 
that  of  water.  The  coefficients  of  expansion  for  normal  solutions  of 
the  salts  of  potassium,  rubidium,  and  caesium  appear  to  be  identical, 
whereas  the  expansion  of  sodium  salt  solutions  is  slightly  more  rapid 
and  that  of  lithium  and  ammonium  considerably  less.  Lithium  nitrate 
is  irregular  in  comparison  with  the  chloride.  The  index  of  refraction 
curves  for  equivalent  solutions  are  nearly  parallel,  and  the  indices  for 
iVY2-solutions  approximate  to  the  mean  between  the  values  for 
iV-solutions  and  that  of  water.  J.  C.  W. 

The  Electron  Conception  of  Valency.  II.  The  Organic 
Acids.  K.  George  Falk  {J.  Amer.  Chem.  Soc,  1912,  34,  1041). — 
A  reply  to  Fry's  criticism  (this  vol.,  ii,  547)  of  the  author's  first  paper 
(Abstr.,  1911,  ii,  711).  T.  S.  P. 

Suggested  Explanation  of  AUotropism  Based  on  the  Theory 
of  Directive  Valency.  Frederick  B.  Guthrie  {J.  Roy.  Soc,  New 
South  Wales,  1912,  45,  318 — 336). — On  the  basis  of  the  electron  theory 
of  valency,  in  accordance  with  which  the  valency  bonds  may  be  regarded 
as  having  definite  direction,  an  attempt  is  made  to  explain  certain 
cases  of  allotropy  exhibited  by  non-metallic-elements.  It  is  suggested 
that  the  relative  directions  of  the  valency  bonds  in  the  molecule  may 
be  determined  by  the  conditions  under  which  the  molecule  is  formed. 
Variation  in  the  direction  gives  rise  to  molecular  configurations  which 
differ  from  one  another  in  respect  of  the  mode  of  distribution  of  the 
electric  charge  amongst  the  atoms,  and  those  molecules  in  which  the 
charge  is  neutralised  or  symmetrically  distributed  may  be  regarded  as 
being  more  or  less  stable  molecules  and  as  representing  the  various 
allotropic  forms  of  the  elements.  The  hypothesis  is  applied  to  the 
case  of  sulphur,  selenium,  phosphorus,  tellurium,  and  arsenic.  The 
fact  that  the  monatomic  and  the  univalent  non-metallic  elements  do 
not  give  rise  to  allotropic  forms  is  considered  as  evidence  in  support  of 
the  hypothesis.  H.  M.  D. 

Source  of  Error  in  the  Characterisation  of  Chemical 
Individuals.  IIudolf  Wegscheider  {Zeitsch.  physikal.  Chem.,  1912, 
80,  509 — 512).— In  the  course  of  the  investigation  of  certain 
compounds  derived  from  nitrohemipinic  acid,  which  exist  in  different 
allotropic  modifications  (compare  Abstr.,  1908,  i,  793,  794),  the 
following  generalisation  has  been  established.  When  two  isomerides 
at  all  temperatures  fol  ow  accurately  the  rule  of  Carnelley  and 
Thomson  as  regards  constant  solubility  ratio,  and  when  the  ratio  of 
the  solubilities  is  the  same  as  the  composition  of  the  eutectic  mixture, 
the  mixture  of  the  two  isomerides  on  recrystallisation  yields  among 
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other  productH  a  mixture  which  cannot  be  separated  into  its 
components  otherwise  than  by  mechanical  means  or  by  means  of 
supersaturation  phenomena.  G.  S. 

Origin  of  the  Names  of  the  Chemical  Elements.  Alexis  M. 
Vasilieff  (Pamphlet,  Kasan,  1912). — A.  discussion  of  the  etymology 
of  the  names  used,  principally  in  Russia,  but  also  in  other  European 
countries,  for  the  chemical  elements  (compare  Diergart,  Abstr.,  1900, 
ii,  593).  T.  H.  P. 

Knowledge  of  the  Ancients  Regarding  Vitriols  and 
Stypteria.  Karl  B.  Hofmann  {J.p-.  Chem.,  1912,  [ii],  86,  305—318). 
— Historical.  P.  B. 

Some  Apparatus  and  Methods  for  the  Photochemical 
Laboratory.  A.  Oobenzl  {Chem.  Zeit.,  1912,  36,  913— 914),— The 
appliances  described  are  a  kneading  mill  and  a  washing  apparatus  for 
gelitin  emulsions,  a  filtei'ing  cylinder,  having  the  filtering  material 
stretched  across  the  lower  opening,  whilst  pressure  is  applied  above  by 
means  of  a  rubber  ball,  and  a  tube  viscosimeter  for  collodion  and 
emulsions. 

The   quality  of   insoluble   substances,  such  as   barium  sulphate,  is 
best  determined  by  shaking  with  water  after  passing 
through  a   sieve,  and   noting  the   time  required  to 
settle  through  a  given  distance  in  a  cylinder. 

C.  H.  D. 

New  Gas-Generating  Apparatus,  K,  Bohmann 
{Zeitsch.  anal.  Chem.,  1912,  51,  641— 643).— The 
apparatus  (see  Fig.)  consists  essentially  of  the  three- 
necked  acid  container,  A,  the  acid-tube,  B,  with 
ground  jointed  centre-piece,  D,  and  stopcock,  C,  and 
the  safety-tube,  E,  which  continues  below  in  the 
tube  M.  This  is  ground  into  the  middle  neck  of  A, 
and  carries  the  stopcocks  F  and  G.  Into  the  neck  at 
the  right  of  A  passes  the  ground  tube,  K,  with  its 
joint  and  its  prolongation,  L.  On  K  is  placed  the 
generating  vessel,  J,  into  the  upper  neck  of  which 
is  placed  the  ground  tube  with  the  gas-regulating  stop- 
cock //.  The  latter  carries  a  bent  delivery  tube  (not 
shown  in  the  Fig.).  Below,  in  J,  is  found  a  rubber 
disk  perforated  like  a  sieve.  When  required  for  use, 
the  tubes  B  and  D  are  removed,  the  container,  A,  is 
filled  with  dilute  acid,  and  B  is  then  replaced.  The 
generating  vessel,  J,  is  now  taken  from  K,  filled  with 
the  gas-generating  material  and  then  replaced.  The 
openings  h  and  c  should  face  the  hole  m,  also  directed 
inwards.  The  ground  tube  is  then  placed  on  the 
H  is  closed.  Acid  is  now  poured  through  tube 
being  opened  and  stopcock  G  being  closed,  until  the  tube  B  is  nearly 
filled  ;  D,  with  stopcock  C  opened,  is  then  inserted,  and  the  apparatus 
is  ready  for  use. 

On  carefully  turning  H,  the  evolution  of  gas  starts  at  once.     The 


neck   of  J,    and 
B,    stopcock    F 


ii.  932  ABSTRACTS  OF   CHEMICAL   PAPERS. 

fresh  acid  enters  at  b,  and  forces  its  way  through  the  tubes  b  and  k  to  the 
gas-generating  material,  whilst  the  heavier  spent  acid  is  carried  off 
through  the  tube  L,  and  runs  through  c  to  the  bottom  of  the  container 
A.  The  fresh,  supernatant  acid  does  not  mix  to  any  extent  with  the 
spent  acid  at  the  bottom,  so  the  material  is  constantly  brought 
into  contact  with  fresh  acid.  The  introduction  of  fresh  generating 
material  does  not  involve  the  removal  of  the  acid.  The  stopcocks  G 
and  F  aie  closed,  //  is  removed  from  J,  and  fresh  material  introduced 
into  J.  If  frfsh  acid  is  required,  //  is  closed,  C,  F  and  G  are  opened, 
and  by  means  of  a  rubber  tube  attached  to  G  the  acid  is  siphoned  off 
and  fresh  acid  is  then  introduced. 

The  stopcocks  C  and  F  should  be  always  open  whether  the  apparatus 
is  in  use  or  not.  The  tube  D  prevents  solid  particles  from  getting  into 
A,  which  would  give  off  gas  and  so  disturb  the  acid.  Tube  E  acts  as 
a  safety  tube  in  case  of  a  too  sudden  evolution  of  gas  if  II  is  closed 
too  suddenly.  L.  de  K. 

A  Modification  of  Ostwald's  Hydrogen  Sulphide  Apparatus. 
A.  M.  Sklepinski  {Chem.  Zeit,  1912,  36,  884).— The  middle  bulb  is 
provided  with  two  inner  tubes,  one  connected  with  the  upper  bulb  and 
terminating  at  the  bottom  of  the  bulb,  the  other  communicating  with  a 
tap  leading  to  the  lowest  bulb,  in  which  the  ferrous  sulphide  is  placed. 
The  delivery  tube  is  on  the  lowest  vessel,  and  closing  the  delivery  tap 
stops  the  supply  of  acid.  The  air-tube  at  the  top  passes  through  a 
washing  flask  containing  a  solution  of  an  iron  salt.  C.  H.  D. 

New  Thermometers  for  Melting-point  Determinations. 
Alvin  S.  Wheeler  (/.  Amer.  Chem.  Soc,  1912,  34,  1189  *).— A  set  of 
thermometers,  each  having  a  scale  of  35  mm,,  extending  over  50°,  has 
been  patented  ;  the  stem  is  lengthened  to  permit  of  suspension  in  a 
Thiele  apparatus.  J.  C.  W. 

Thermometer  Holder  for  Distilling  Flasks,  the  Entire  Scale 
being  Visible.  Michael  Freund  {Chem.  Zeit.,  1912,  36,  969). — A 
glass  tube,  of  slightly  less  diameter  than  the  neck  of  the  flask,  is 
fitted  into  the  latter  by  a  rubber  ring,  whilst  its  lower  end  is  drawn 
out  and  sealed,  and  just  encloses  the  bulb  of  the  thermometer.  A  cork 
is  thus  dispensed  with.  A  few  drops  of  mercury  may  be  introduced 
into  the  sealed  portion.  C.  IT.  D. 

An  Electrically  Heated  Distillation  Apparatus  for  Difficult 
Distillations.  I.  C,  Allen  and  Walter  A.  Jacobs  {Chem.  Zentr., 
1912,  i,  1801 ;  from  J.  Ind.  Eng.  Chem.,]  912, 4:,  118— 123).— The  flask 
is  heated  by  means  of  nickel  chromium  steel  wire,  the  coating  being  a 
paste  of  magnesia,  asbestos,  sodium  silicate,  and  magnesium  chloride. 
The  correct  winding  of  the  wire  is  of  importance.  C.  H.  D. 

A  New  Sublimation  Apparatus  and  Results  Obtained  with 
it.  E.  Philippk  {Chem.  Zentr.,  1912,  ii,  82;  from  Mitt.  Lebensmittel- 
unters.  Hyg.,  1912,  3,  41 — 53). — The  apparatus  consists  of  a  glass  dish 
with  ground  edge,  closed  by  a  slightly  larger  clock  glas.",  concave  side 

*  and  Chem.  News,  1912,  106,  155. 
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downward.  To  the  upper  surface  of  the  clock  glass  is  clamped  by 
means  of  a  rubber  ring  and  springs  a  metal  capsule  with  inflow  and 
outflow  tubes  to  serve  as  condenser.  The  loss  in  sublimation 
is  usually  less  than  5%.  The  apparatus  is  particularly  suitable  for  the 
estimation  of  salicylic  and  benzoic  acids  in  milk  and  other  foods. 

C.  H.  D. 

A  Phosphorus  Pipette  of  Coloured  Glass.  Fritz  Friedrichs 
{Zeitach.  angew.  Chem.,  1912,  25,  1905). — In  order  to  avoid  the 
formation  of  red  phosphorus  under  the  influence  of  light,  a  Hempel 
phosphorus  pipette  is  conveniently  constructed  of  reddish-brown  glass. 

0.  H.  D. 

A  Mercury  Pump  (Laboratory  Type).  Albert  F.  0.  Germann 
and  Ettoke  Cardoso  {J.  Ohim.  phys.,  1912,  10,  306— 309).— A  modifi- 
cation of  the  improved  Topler  pump  recently  described  by  Antropoff 
(Abstr.,  1910,  ii,  947).  The  pump  is  made  of  soda  glass  and 
is  mounted  on  an  ordinary  retort  stand.  To  reduce  the  lift  of  the 
mercury  reservoir  in  manipulation,  the  main  cylinder  is  placed  almost 
horizontal.  A  non-return  valve  is  rendered  unnecessary  by  a  long 
vertical  inlet  tube,  which  also  serves  as  a  manometer.  The  tube  leading 
from  the  mercury  reservoir  is  provided  with  an  air  bubble  trap  when 
high  vacua  are  required.  R.  J.  C. 

A  Simple  Valve  for  Filter-Pumps.  Henry  B.  HuTcniNsoN 
{Chem.  News,  1912,  108,  99). — The  valve  consists  of  a  wide  vertical 
tube,  closed  by  corks,  through  which  glass  tubes  pass,  the  top  of  the 
lower  one  being  flush  with  the  cork,  whilst  the  lower  end  of  the  upper 
tube  is  cut  obliquely.  A  rubber  stopper,  moving  loosely  in  the 
outer  tube,  serves  as  a  valve,  and  prevents  the  return  of  water. 

C.  H.  D. 

A  New  Mercury  Volumenometer.  Paul  Verbeek  {Chem.  Zeit., 
1912,  36,  1029— 1030).— The  volume  vessel  is  provided  with  a 
T-tube  below,  and  a  ground-on  glass  cap  above,  the  latter  terminating 
in  a  capillary  neck  and  funnel.  The  graduated  burette  communicates 
with  the  lower  end  of  this  vessel.  The  upper  end  of  the  burette  forms 
a  bulb,  fitted  with  a  T-piece,  of  which  one  branch  is  closed  by  a  tap, 
whilst  the  other  communicates  through  a  rubber  tube  and  pinchcock 
with  a  pair  of  large  mercury  bulbs,  connected  by  flexible  tubing.  The 
weighed  substance  is  introduced  by  removing  the  glass  cap,  and  the 
volume  is  read  in  the  burette.  C.  H.  D. 
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Atomic  Weight  of  Chlorine.  Georges  Baume  and  F.  Louis 
Pekkot  {Gompt.  rend.,  1912, 155,461—464). — The  method  used  depends 
on  the  combination  of  gaseous  hydrogen  chloride  with  a  known  quantity 
of  liquid  ammonia.     The  apparatus  used  is  a   development  of  that 
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described  already  (Abstr.,  1911,  ii,  581)  and  is  figured  in  the  original 
and  its  working  explained. 

The  value  found  is  35 '465,  taking  the  atomic  weight  of  nitrogen 
as  14009.  T.  A.  H. 

Synthesis  of  Nitrosyl  Chloride  Qas  and  the  Atomic  Weight 
of  Chlorine.  Eugene  Wourtzel  {Compt.  rend.,  1912,  155, 
345 — 346). — The  nitrosyl  chloride  was  prepared  by  adding  pure  nitric 
oxide  in  very  slight  excess  to  a  known  weight  of  pure  chlorine  in  a 
small  flask  of  special  form,  the  excess  of  nitric  oxide  being  removed  at 
low  temperature.  The  weight  of  nitric  oxide  entering  into  combina- 
tion was  then  determined,  and  from  the  ratio  NO :  CI,  taking 
N=14"008,  the  author  obtained,  as  a  mean  of  five  experiments,  the 
value  35-460  for  the  atomic  weight  of  chlorine,  the  maximum  error 
being  0003.  W.  G. 

The  Non-Bxistence  of  Perbromic  Acid.  Philip  W. 
Robertson  {Chem.  News,  1912,  106,  50). — Attempts  to  prepare 
perbromic  acid  by  the  action  of  bromine  on  potassium  perchlorate  in 
presence  of  potassium  bromide,  by  heating  potassium  bromate  with 
lead  peroxide,  and  by  the  action  of  bromine  on  sodium  periodate,  have 
led  to  entirely  negative  results.  C.  H.  D, 

Behaviour  of  Iodine  towards  Tannin  and  Peptone.  Carlo 
Casanova  andLuiGi  Carcano  {Boll.  Chim.  Farm.,  1912,  51,  289 — 299). 
— The  authors  bring  forward  evidence  in  support  of  the  view  that,  in 
the  interaction  of  a  halogen  with  water,  the  halogen  conibines  with 
the  ions  of  the  water,  giving  HCl  +  HCIO,  these  products  then  reacting 
further,  yielding  partly  Clg  +  H2O,  and  partly  2HC1  +  O.  The  system 
HI  +  mo,  formed  from  iodine  and  water,  is  not  demonstrable  directly, 
as  it  is  destroyed  with  regeneration  of  water  and  halogen,  but  it  is 
possible  to  fix  it  by  means  of  an  alkali. 

When  iodine  acts  on  tannin  in  presence  ,of  water,  the  tannin  mole- 
cule is  partly  oxidised  into  simpler  derivatives,  but  no  organic  iodine 
compounds  are  formed,  as  the  whole  of  the  iodine  is  found  to  be 
transformed  completely  into  hydriodic  acid.  When  treated  with  iodic 
acid,  however,  tannin  is  partly  oxidised  to  simpler  products,  but  is 
mostly  oxidised  and  iodinated  to  a  compound  not  less  complex  than' 
tannin  itself. 

In  the  interaction  of  peptone,  water,  and  iodine,  the  last  is  converted 
entirely  into  hydriodic  acid,  but  in  the  action  of  aqueous  iodic  acid  on 
peptone  (and,  probably,  on  all  proteins),  the  latter  is  mostly  oxidised 
and  simplified  to  aliphatic  compounds;  with  some  of  the  peptone, 
which  escapes  such  profound  oxidation,  the  halogen  is  fixed  in  the 
aromatic  nucleus,  giving  iodo-compounds,  these  giving  the  biuret 
reaction,  and  hence  being  more  complex  than  the  amino-acids,  but  less 
so  than  the  peptones.  T.  H,  P. 

The  Volatility  of  Sulphur  and  its  Action  on  Water.  Francis 
Jones  {Mem.  Manchester  Phil.  Soc,  1912,  56,  No.  XIV,  1 — 5). — It  is 
well  known  that  sulphur  is  volatilised  when  boiled  with  water.  The 
author  now  shows  that  sulphur  volatilises  at  100°  in  the  absence  of 
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water,  and  is  subsequently  deposited  in  aggregations  of  octahedral 
crystals  elongated  so  as  to  appear  needle-shaped,  together  with  smaller 
quantities  of  /8-sulphur  which,  however,  remain  transparent  indefinitely. 
Even  the  purest  forms  of  sulphur  appear  to  possess  sensible  volatility 
at  the  ordinary  temperature,  since  silver  foil  suspended  over  them 
becomes  blackened,  especially  in  the  presence  of  moisture. 

The  author  points  out  that  the  use  of  glass  vessels  to  investigate 
the  action  of  water  on  sulphur  is  untrustworthy,  owing  to  the 
invariable  presence  of  alkali.  When,  however,  sulphur  is  boiled  with 
water  in  vessels  of  platinum  or  fused  silica,  hydrogen  sulphide  and 
thiosulphuric  acid  are  formed,  whilst,  in  the  presence  of  oxygen, 
hydrogen  sulphide  and  sulphuric  acid  are  obtained.  H.  W. 

A  Spectrographic  Study  of  Tellurium.  William  L.  Dudley 
and  E.  V.  Jones  {J.  Amer.  CJiem.  Soc,  1912,  34,  995— 1014).— By 
fractional  precipitation  with  hydrazine  hydrochloride,  the  authors  have 
obtained  tellurium  free  from  all  impurities,  as  indicated  by  the  spark 
spectrum.  The  twenty  fractions  obtained  showed  no  variations  in 
their  spectra  except  the  appearance  of  the  copper  lines  in  the  last 
fractions,  indicating  that  no  breaking  down  or  separation  of  the 
tellurium  into  parts  differing  in  properties  had  been  effected. 

Tellurium,  which  was  apparently  chemically  pure,  but  had  not  been 
fractionally  precipitated  by  hydrazine  hydrochloride,  was  found  to  con- 
tain traces  of  copper,  iron,  and  silver  when  examined  spectroscopically. 

A  group  of  six  new  lines  in  the  tellurium  spectrum  is  recorded, 
namely,  2002-6,  2001-8,  2000-4,  1997-6,  1994-8,  and  1993-8.  A 
number  of  strong  lines  given  in  Hartley  and  Adeney's  measurements 
belong  to  silver,  copper,  and  gold.  T.  S.  P. 

Chemically  Active  Modification  of  Nitrogen  Produced  by 
the  Electric  Discharge.  IV.  (Hon.)  Robert  J.  Stuutt  {I'roc. 
Roy.  Soc.,  1912,  A,  87,  179—188.  Compare  Abstr.,  1911,  ii,  482; 
this  vol.,  ii,  153,  447). — The  nature  of  the  chemically  active  modifica- 
tion of  nitrogen  and  of  the  change  by  which  it  is  converted  into 
ordinary  nitrogen  has  been  further  examined.  From  a  rough  com- 
parison of  the  heat  liberated  in  the  reversion  of  active  nitrogen  to  the 
ordinary  form  with  that  generated  in  the  chemical  reaction  between 
the  active  nitrogen  and  nitric  oxide,  it  has  been  found  that  active 
nitrogen  is  highly  endothermic,  but  that  its  energy  content  is  of  the 
same  order  of  magnitude  as  that  of  an  equivalent  of  other  substances. 

In  the  ionisation  which  accompanies  the  decay  of  active  nitrogen, 
the  number  of  ions  produced  is  very  small  in  comparison  with  the 
total  number  of  nitrogen  atoms.  The  ionisation  is  accordingly  a 
subordinate  effect,  and  may  possibly  be  due  to  the  action  of  light 
rays  of  very  short  wave-lengih,  which  are  emitted  in  the  process 
of  decay. 

Further  evidence  has  also  been  obtained  in  favour  of  the  view  that 
the  decay  of  active  nitrogen  is  more  rapid  at  low  temperatures.  If  it 
is  assumed  that  active  nitrogen  consists  of  monatomic  molecules,  it 
follows  that  the  internal  energy  of  the  molecules  will  not  be  altered  by 
a  change  of  temperature,  and  the  fact  that  the  velocity  of  conversion 
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into  ordinary  nitrogen  increases  with  fall  of  temperature  indicates 
that  high  translational  velocity  of  the  molecules  is  in  itself  unfavour- 
able to  the  change.  It  must,  therefore,  be  inferred  that  the  reaction 
is  mainly  conditioned  by  something  internal  to  the  molecule. 

H.  M.  D. 

Preparation  of  Ammonia  by  the  Catalytic  Combination  of 
Nitrogen  and  Hydrogen.  Badische  Anilin-  &  Soda-Fabeik 
(D.R.-P.  246377.  Compare  this  vol.,  ii,  946).— The  direct  combina- 
tion of  nitrogen  and  hydrogen  to  form  ammonia  can  be  carried  out 
in  the  presence  of  many  salts  of  molybdenum,  or  of  other  catalytic 
agents  at  a  red  heat.  F.  M.  G.  M. 

Electrolytic  Oxidation  of  Ammonia.  Fritz  Fichteb  {Zeitsch. 
mektrochem.,  1912,  18,  647—652.  Compare  Abstr.,  1910,  ii,  98).— 
It  is  known  that  formamide  can  be  oxidised  in  ammoniacal  solution  to 
carbamide,  and  it  is  now  shown  that  the  oxidation  can  also  be  carried 
out  electrolytically.  The  conclusion  is  drawn  that  in  the  oxidation  of 
organic  compounds  in  ammoniacal  solution,  those  yield  carbamide 
which  give  formamide  as  intermediate  product. 

This  view  has  a  bearing  on  the  anodic  formation  of  carbamide  from 
ammonium  carbamate  in  strongly  ammoniacal  solution,  which  may  be 
represented  by  the  equations :  2NH2-C02H  +  2NH2-OH  =  2NH2-COH  + 
2H2O  +  H2N2O2,  the  formamide  being  further  oxidised  to  carbamide 
in  presence  of  excess  of  ammonia.  Up  to  the  present,  neither 
hydroxylamine  nor  hyponitrous  acid  has  been  detected  in  the  electro- 
lytic oxidation  of  ammonia,  but  the  former,  if  produced,  would  be 
immediately  reduced,  as  shown  in  the  equation.  The  evidence  in 
favour  of  the  formation  of  hyponitrous  acid  is  indirect.  Miiller  and 
Spitzer  (Abstr.,  1906,  ii,  158)  found  that  the  gaseous  and  dissolved 
products  of  oxidation  were  less  by  20  to  30%  than  that  calculated 
from  the  current  used,  which  would  be  accounted  for  by  the  escape  of 
nitrous  oxide ;  explosion  experiments  seem  also  to  indicate  the  presence 
of  the  latter  gas  among  the  gaseous  products  of  oxidation  of  an 
ammoniacal  carbamate  solution.  Experiments  carried  out  to  determine 
whether  ammonium  carbamate  can  be  reduced  by  hydroxylamine  to 
formamide  did  not  lead  to  definite  results.  It  is  shown  that  carbamide 
is  formed  in  the  electrolytic  oxidation  of  ammonium  formate  in  aqueous 
and  in  liquefied  ammonia,  and  also  in  the  electrolytic  oxidation  of 
ammonium  acetate. 

When  a  saturated  solution  of  ammonium  carbonate  containing  ethyl 
alcohol  is  electrolysed,  the  solution  yields  on  evaporation  acetamidine 
nitrate,  CH3*C(!]SrH)*NH2,HN03,  which  is  obtained  in  colourless 
crystals.  C  S. 

Determinations  of  the  Vapour  Pressure  of  Nitrogen 
Tetroxide.  F.  E.  C.  Scheffer  and  J.  P.  Treub  (Pq-oc.  K.  Akad. 
Wetensch.  Amsterdam,  1912,  15,  166 — 178.  Compare  this  vol.,  ii,  132). — 
The  critical  temperature  of  nitrogen  tetroxide,  observed  by  reflected 
light  in  a  paraffin  bath,  is  found  to  be  158-2°.  The  vapour  pressure 
has  been  determined  in  a  manometer  similar  to  that  previously  used. 
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but  more  elongated  and  smaller.  In  one  form  of  apparatus  the 
manometer  is  enclosed  in  a  combustion  tube  attached  to  a  Oailletet 
apparatus  and  provided  with  an  outer  jacket  containing  liquid,  which 
may  be  heated  electrically.  The  highest  pressure  thus  obtainable  is 
67  atmospheres,  which  is  below  the  critical  pressure.  In  a  second 
form  of  apparatus,  the  combustion  tube  is  replaced  by  a  copper  tube, 
provided  with  transverse  tubes  opposite  the  needle  of  the  manometer, 
closed  with  glass  plates  cemented  into  steel  mounts  by  an  enamel  of 
sodium  and  potassium  carbonates,  lead  oxide,  and  silica.  The  copper 
tube  is  surrounded  by  two  spiral  lead  tubes,  through  which  heated  oil 
is  circulated  in  opposite  directions.  A  pressure  of  150  atmospheres 
may  be  reached.  The  critical  pressure  is  100  +  2  atmospheres. 
Calculation  shows  that  at  the  critical  point  the  substance  must  consist 
almost  entirely  of  NOj  molecules.  The  calculated  latent  heat  of 
evaporation  at  the  boiling  point  is  9200  cal.  C.  H.  D. 

Absorption  of  Phosphoric  Acid  by  Zeolites  (Permutite). 
S.  Graf  Rostworowski  and  Georq  Wieqner  {J.  Landw.,  1912,  60, 
223— 235).— Potassium  permutite  (Gans,  Chem.  Ind.,  1909,  32, 
No.  8)  failed  to  absorb  phosphate  ions  in  amounts  which  could  be 
detected.  Fixation  of  phosphoric  acid  by  aluminiumjhydroxide-silicic 
acid  gels  can  therefore  only  take  place  by  secondary  reactions  with 
previously  liberated  cations  which  form  insoluble  phosphates. 

N.  H.  J.  M. 

The  Supposed  Penta-iodides  of  Arsenic  and  Antimony. 
Emanuele  Querciqh  {Chem.  Zentr.,  1912,  i,  1812 ;  from  Atti  R.  Accad. 
Inst.  Veneto  Sci.,  1912,  70,  ii,  667 — 673.  Compare  Jaeger  and 
Doornbosch,  this  vol.,  ii,  640). — The  penta-iodides  do  not  exist,  the 
eutectics  having  approximately  the  corresponding  composition.  The 
arsenic-arsenic  iodide  eutectic  point  is  at  71  5°,  and  that  for  antimony 
at  80°.  C.  H.  D. 

Volatility  of  Boric  Acid  in  Steam  :  Boiling  of  its  Saturated 
Solutions  with  the  Solid  Phase.  Raffaelk  Nasini  and  Fernando 
Ageno  {Atti  B.  Accad.  Lincei,  1912,  [v],  21,  ii,  125— 132).— The 
authors  dispute  the  conclusions  drawn  by  Skirrow  (Abstr.,  1901, 
ii,  448)  and  give  the  results  of  experiments  on  the  distillation  of 
aqueous  boric  acid  solutions  under  various  conditions.  Increase  of  the 
concentration  of  the  initial  solution  is  accompanied  by  increase  in  the 
proportion  of  the  acid  in  the  distillate ;  this  proportion  is  about 
001 — 002%,  higher  values  being  obtained  only  with  extremely 
concentrated  solutions  and  lower  values  only  with  extremely  dilute 
ones. 

if  great  care  is  taken  to  avoid  superheating,  saturated  solutions  of 
boric  acid  in  presence  of  the  solid  phase  may  be  made  to  begin  to  boil 
at  103127760  mm.,  the  distillate  then  containing  0039%  of  boric  acid 
or  0-0113  mols.  H3BO3  per  100  mols.  of  water.  But  if  such  care  is 
omitted  and  the  solution  in  contact  with  the  solid  phase  attains 
a  temperature  higher  than  that  corresponding  with  the  boiling  point 
of  the  saturated  solution  (103*12°),  the  boiling  point  riseu  and  the 
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proportion  of  acid  in  the  distillate  increases  rapidly.  This  result  is 
hardly  explainable  on  the  ground  of  supersaturation  or  superheating, 
as  the  solution  is  in  contact  with  the  solid  phase,  and  it  may  be 
related  to  some  change  in  the  solid,  the  most  probable  being  the 
conversion  of  orthoboric  into  metaboric  acid. 

Miiller  and  Abegg  (Abstr.,  1907,  ii,  157)  showed  that  dilution  of 
solutions  of  borax  is  accompanied  by  decomposition  of  the  borax  into 
metaborate  and  free  boric  acid,  but  the  authors  find  that  distillation 
of  saturated  borax  solutions,  even  when  these  contain  5%  of  added 
boric'acid,  gives  no  appreciable  proportion  of  the  acid  in  the  distillate  ; 
this  is  explained  as  due  to  the  consumption  of  the  boric  acid  in  the 
formation  of  polyborates,  T.  H.  P. 

Borohydrates.  I.  Morris  W.  Travers  and  Rames  C.  Ray  {Proc. 
Roy.  Soc,  1912,  A,  87,  163— 179).— When  the  product,  obtained  by 
heating  a  mixture  of  magnesium  powder  and  anhydrous  boric  acid  to  a 
bright  red  heat  in  an  atmosphere  of  hydrogen,  is  treated  with  water,  a 
yellow-coloured  solution  is  obtained,  which  has  powerful  reducing 
properties,  and  experiments  have  been  made  to  ascertain  the  nature  of 
the  substances  which  are  formed  in  these  circumstances. 

The  solution  is  slightly  alkaline  towards  litmus,  and  gives  off 
hydrogen  on  boiling.  On  addition  of  dilute  acids,  a  considerable 
volume  of  gas  is  evolved,  which  consists  of  hydrogen  together  with  a 
trace  of  some  boron  compound.  Both  the  original  and  acidified 
solutions  are  strong  reducing  agents ;  they  take  up  iodine,  and  pre- 
cipitate the  heavy  metals  from  solutions  of  their  salts.  Quantitative 
measurements  of  the  hydrogen  evolved  from  the  solutions  on  the 
addition  of  dilute  acid  and  of  the  iodine  absorbed  by  the  solutions 
show  that  the  ratio  of  hydrogen  and  iodine  equivalents  lies  between 
1  : 1  and  2:1,  and  usually  approaches  closely  to  the  one  value  or  to 
the  other.  It  has  also  been  found  that  the  solutions  contain  one 
atom  of  boron  for  every  atom  of  hydrogen  given  off  on  the  addition 
of  acid. 

When  the  solutions  are  evaporated  in  a  vacuum  at  low  temperature 
with  the  aid  of  a  condenser  cooled  by  liquid  air,  little  or  no  gas 
is  evolved  until  the  water  has  disappeared.  The  viscous  residue  then 
begins  to  give  off  hydrogen  rapidly,  the  evolution  of  gas  continuing 
until  the  viscous  material  has  set  to  a  semi-crystalline  or  glassy  solid. 
The  volume  of  hydrogen  evolved  at  this  stage  is  equal  to  one-half  the 
volume  given  off  on  addition  of  acid  to  the  original  solution. 

If  the  bulb  containing  the  solid  residue  is  allowed  to  remain  in  con- 
nexion with  the  pump,  hydrogen  continues  to  be  evolved  slowly,  and 
when  the  gas  given  off  during  this  stage  is  measured,  its  volume  is 
found  to  be  equal  to  that  of  the  gas  evolved  during  the  process  of 
rapid  emission  of  gas.  If,  at  this  point,  the  residue  in  the  bulb  is 
gently  heated,  a  further  quantity  of  gas  is  evolved,  which  is  sensibly 
equal  to  the  quantity  evolved  on  evaporation  or  during  the  subsequent 
stage  of  slow  evolution. 

From  estimations  of  the  amount  of  boron  in  the  residue  obtained 
after  evaporation  of  the  solution,  it  is  found  that  one-half  of  the  boron 
distils  over  during  the  process  of  vaporisation.  This  portion  is  collected 
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in  the  liquid  distillate,  and  since  the  distillate  absorbs  but  very  little 
iodine,  it  would  appear  that  the  boron  compound  carried  over  is  fully 
oxidised.  Special  experiments  have  shown  that  the  compound  is  not 
boric  acid,  and  the  authors  conclude,  therefore,  that  a  substance  exists, 
which  is  non-acid,  volatile,  and  has  the  formula  (BjOg)^.  On  this 
assumption,  the  whole  of  the  reactions  investigated  can  be  accounted 
for,  if  the  substances  first  formed  in  the  original  solution  are  hydrated 
derivatives  of  the  oxides  B^Og  and  B^Og.  These  compounds  are 
spontaneously  transformed  in  accordance  with  the  equations : 
B,0,  +  3H2O  =  (B2O3)  +  B^O^H^,  B.Og  +  3H2O  =  (B2O3)  +  B^OgH^.  The 
changes  taking  place  on  addition  of  acid  are  :  B202Hg  =  BgOgHj  +  2H2, 
B20gHg  =  B20gH2  +  2H2;  on  evaporation  of  the  original  solution: 
BjOjHe  =  BjOj  H,  +  H^,  Bp^K,  =  B20gH,  +  H2 ;  on  standing : 

BjOjH^  =  B2O2H2  +  H2, 
BjOgH^  =  B20gH2  +  H2 ;  on  heating  the  residue  :  BjOgHg  =  BjOj  +  Hj, 

BjOgHj  =  BgOg  +  H2. 

These  equations  are  also  in  agreement  with  the  fact  that  when  the 
ratio  of  hydrogen  to  iodine  in  the  original  solution  was  1  : 1,  the  heated 
residue  absorbed  a  quantity  of  iodine  approximately  equivalent  to  the 
hydrogen  evolved  during  each  of  the  three  stages  described  above ; 
further,  with  the  observation  that  when  the  ratio  was  2:1,  no  iodine 
was  absorbed  by  the  residue. 

In  reference  to  the  reaction  between  magnesium  boride  and  water, 
measurements  of  the  relation  between  the  boron  passing  into  solution 
and  the  hydrogen  evolved  during  the  reaction,  when  this  is  allowed  to 
take  place  in  a  vacuum,  indicate  that  in  addition  to  MggBj,  another 
boride  exists,  for  which  the  formula  MgjB^  is  suggested.     H.  M.  D. 

Use  of  High  Pressures  in  Chemical  and  Technical  Chemical 
Changes.  Friedrich  Bergius  {Zeitsch.  Elektrochem.,  1912,  18, 
660 — 662). — An  apparatus  has  been  constructed  in  which  a  pressure 
of  150  atmospheres  can  be  kept  constant  for  twenty  days  at  300°. 
In  this  apparatus  it  has  been  found  that  carbon,  heated  with  liquid 
water  near  its  critical  point,  burns  to  carbon  dioxide  and  hydrogen. 
The  formation  of  material  similar  to  coal  has  been  effected  by  heating 
wood,  etc.,  with  liquid  water  under  pressure,  the  water  in  this  case 
serving  to  absorb  the  heat  given  out  in  the  coaling  process.  The 
gases  given  off  are  mainly  carbon  dioxide  and  methane.  The  com- 
position of  the  product  depends  greatly  on  the  duration  of  the  heating 
and  the  temperature;  that  obtained  in  eight  hours  at  340°  corresponds 
closely  with  good  natural  coal.  From  the  rate  of  change  at  310°  and 
340°  it  is  calculated  that  the  formation  of  the  coal  measures  took 
7 — 8  million  years,  in  good  agreement  with  geological  estimates. 

Reduction   of  Quartz  by   Hydrogen.     H.   von   Wartbnbbro 

{Zeitsch.  Elektrochem.,  1912,  18,  658— 660).— When  heated  at  200° 
in  the  presence  of  finely  divided  nickel,  silicon  hydride,  SiH^,  is 
decomposed  to  the  extent  of  90%  into  silicon  and  hydrogen.  From 
the  displacement  of  the  equilibrium  with  temperature,  the  heat  of 
formation  of  silicon  hydride  is  found  to  be  about  9000  calories,  in 
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good  agreement  with  the  value  deduced  from  the  heats  of  combustion 
of  the  hydride  and  free  silicon.  The  vapour  pressure  of  silicon  has 
been  determined  at  1200 — 1300°  by  the  dynamical  method,  hydrogen 
and  argon  being  used  to  carry  off  the  vapour.  On  the  basis  of  these 
results  it  is  shown  that  when  silicon  dioxide  is  reduced  by  hydrogen 
at  1300°,  the  first  product  is  almost  entirely  silicon  and  not  the 
hydride.     The  latter  is  almost  completely  decomposed  at  1300°. 

When  a  current  of  hydrogen  is  passed  through  a  quartz  tube  heated 
to  1300°,  silicon  collects  in  a  cooled  capillary  attached  to  the  wider 
tube.  There  is  evidence  that  silicon  in  the  state  of  vapour  is  poly- 
atomic, but  the  degree  of  complexity  has  not  been  determined.  Quartz 
sublimes  fairly  readily  in  hydrogen  at  1300°,  but  not  in  nitrogen  under 
the  same  conditions.  G.  S. 

Tendency  of  Halides  and  Phosphates  of  the  Same  Metal 
to  Combine.  I.  Alkali  Chlorides  and  Phosphates.  Mario 
Amadori  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  182 — 188). — Owing 
to  the  different  behaviour  exhibited  by  the  alkali  chlorides  and 
fluorides  towards  the  sulphates  (compare  Janecke,  Abstr.,  1908,  ii, 
841 ;  Karand6eff,  Abstr.,  1910,  ii,  33).  the  author  is  making  investi- 
gations to  ascertain  if  a  similar  difference  is  shown  in  the  behaviour 
of  potassium  chloride  and  fluoride  towards  potassium  phosphates. 
The  present  paper  deals  with  potassium  chloride  and  the  three 
potassium  phosphates. 

The  melting  and  transformation  temperatures  of  the  salts  used  are 
as  follows:  KCl,  m.  p.  774°;  KPOg,  m.  p.  798°  (Parravano  and 
Calcagni,  Zeitsch.  anorg.  Chem.,  1910,  65,  i,  gave  823°  and  van 
Klooster,  Abstr.,  1911,  ii,  110,  810°),  trans,  p.,  450°;  K^PgO^,  m.  p. 
1090°  (Parravano  and  Calcagni,  loc.  cit.,  gave  1092°),  trans,  p.,  278°; 
K3PO4,  m.  p.  1340°. 

With  the  system  KOI-KPO3,  ^°  compound  is  formed,  but  a 
tendency  to  the  formation  of  solid  solutions  is  observed  ;  probably  this 
solubility  is  zero  at  450°,  since  the  transformation  point  of  the  meta- 
phosphate  is  the  same  in  the  mixtures  as  for  the  pure  salt.  Also, 
with  the  systems  KCl-K^PgO^  and  KCI-K3PO4,  no  indication  is 
obtained  of  the  formation  of  compounds  between  the  constituents. 

T.  H.  P. 

Sodium  Carbonate  and  Sodium  Hydrogen  Carbonate.  A, 
Gawalowski  {Chem.  Zentr.,  1912,  i,  1751 — 1752;  irom  Zeitsch.  allg. 
osterr.  Apoth.-Ver.,  1912,  50,  63 — 64). — Pure  sodium  carbonate  is 
obtained  from  the  commercial  salt  by  boiling  with  freshlj'  precipitated 
lead  carbonate,  adding  sodium  hydrogen  carbonate  to  the  decanted 
liquid,  and  evaporating  in  a  vacuum,  when  potassium  and  sodium 
hydrogen  carbonates  crystallise  out.  The  mother  liquor  is  evaporated 
and  the  first  fractions  rejected,  the  main  fraction  being  redissolved, 
crystallised  from  water  with  refined  wood-charcoal,  and  filtered  through 
platinum  wool.  C.  H.  D. 

Solubility  of  Silver  Chloride  in  Water.  0.  van  Rossem 
{Chem.  Weekblad,  1912,  9,  657—665.    Compare  this  vol.,  ii,  643).— An 
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investigation  of  the  influence  of  the  nitrates  of  ammonium  and 
potassium  on  the  solubility  of  silver  chloride,  and  a  review  of  the 
work  of  Stas  on  the  solubility  of  this  substance.  A.  J.  W. 

Silver  Subfluoride.  Antoine  Guntz  (Bull.  Soc.  chim.,  1912, 
[iv],  11,  845— 847).— A  reply  to  Vanino  and  Sachs  (Abstr.,  1911,  ii, 
884)  suggesting  that  their  failure  to  obtain  silver  subfluoride  and  the 
dihydrate  of  silver  fluoride  is  due  to  their  not  securing  the  proper 
experimental  conditions.  T.  A.  H. 

Tendency  of  Alkali  Halides  to  Combine  with  Silver 
Halides.  I.  Carlo  Sandonnini  {Atti  R.  Accad.  Lincei,  1912,  [v], 
21,  ii,  196 — 202). — The  marked  solubility  of  silver  halides  in 
concentrated  solutions  of  alkali  halides  is  regarded  as  due  to  the 
formation  of  complexes  of  the  two  classes  of  compounds.  The 
tendency  to  form  complex  compounds  increases  from  the  chloride 
to  the  iodide  of  one  and  the  same  element,  and  the  object  of  the 
author's  investigations  was  to  ascertain  if  such  regularity  is 
rendered  manifest  by  the  results  of  thermal  analysis. 

The  system  KBr-AgBr  yields  neither  compound  nor  mixed  crystals. 
RbBr-AgBr  gives  a  compound,  probably  2RbBr,AgBr  or 

3IlbBr,2AgBr, 
decomposing  on  melting.     KI-AgI  gives  a  compound  which  decom- 
poses when  fused,  and  the  same  is  the  case  with  Rbl-Agl. 

The  results  show  that  the  tendency  of  silver  halides  to  form 
complexes  increases  from  the  chloride  to  the  iodide,  and  increases  also 
with  the  electropositive  character  of  the  alkali  metal,  which  functions 
as  a  simple  ion  of  the  complex.  T.  H.  P. 

Argentic  Persalphate.  Giuseppe  A.  Babbiebi  {Gazzetta,  1912, 
42,  ii,  7 — 14). — The  addition  of  a  solution  containing  silver  nitrate 
and  pyridine  to  cold  potassium  persulphate  solution  results  in  the 
formation,  in  golden-yellow  microscopic  needles,  of  a  compound  which 
contains  bivalent  silver  and  has  a  composition  in  agreement  with  the 
formula  AgS208,4Py.  It  remains  unchanged  in  diffused  light,  is 
instantly  reduced  by  dilute  ammonia  solution,  and  yields  argentic 
oxide,  AgO,  when  treated  with  dilute  acids  or  sodium  hydroxide 
solution  (compare  Abstr.,  1906,  ii,  612;  1907,  ii,  767;  Barbieri  and 
Calzolari,  Abstr.,  1911,  ii,  889).  T.  H.  P. 

Unstable  Nitrites  Fixed  by  means  of  Organic  Bases.  I. 
GiNo  ScAGLiABiNi  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  88 — 92). — 
Although  Vogel's  work  (Abstr.,  1903,  ii,  591)  has  established  the 
formulae  of  the  hydrates  of  magnesium  nitrite,  uncertainty  still  exists 
with  regard  to  manganese  nitrite.  The  aim  of  the  author's  experiments 
was  to  fix  these  compounds  in  more  stable  forms. 

With     hexamethylenetetramine,      magnesium     nitrite     gives    the 
compound,  Mg(NO2)2.10H2O,2CgHjjN^,  which  forms  triclinic  crystals 
[Billows:  a:6:c  =  0-8461  :1  :0-8460;    a=126°5',    /J  =  49°10',    y  = 
121°15']  isomorphous  with  those  of  the  compound 
MgCl2,10H,O.2CeH,2N,. 
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This  is  the  first  case  observed  among  inorganic  compounds  of 
isomorphism  between  CI'  and  NOg'. 

Manganese  nitrite  gives  the  compound,  M.ni^O <^ ^,1013.^0, "iG^-^^^f 
which  forms  white  crystals  with  a  red  reflexion  and  isomorphous 
with  those  of  the  manganese  compound. 

Attempts  to  separate  cobalt  and  nickel  nitrites  in  a  similar  manner 
were  unsuccessful,  owing  to  the  very  ready  solubility  of  these  nitrites. 
The  latter  ^an,  however,  be  isolated  in  the  form  of  mixed  crystals  with 
magnesium  or  manganese  nitrite.  T.  H.  P. 

Unstable  Nitrites  Fixed  by  means  of  Organic  Bases.  II. 
GiNO  ScAGLiARiNi  {Atti  K.  Accad.  Lincei,  1912,  [v],  21,  ii,  151 — 154). — 
By  making  use  of  pyridine  in  place  of  hexamethylenetetramine  (see 
preceding  abstract),  the  author  has  prepared  the  following  crystalline 
compounds:  (1)  Cu(NO,)2,2C5H,N ;  (2)  Ni(N02)2,2C5H5N,2H,0,  and 
(3)  4Co(NO2)2,CoO,10C5H5N.  T.  H.  P. 

The  History  of  Zinc.  W.  Hommel  {Ghem.  Zeit.,  1912,  36, 
905 — 906,  918 — 920). — The  name  zinc  is  erroneously  attributed  to 
Basil  Valentine,  and  the  discovery  of  the  metal  to  Paracelsus.  The 
identification  of  zinc  as  the  metal  from  blende  was  only  accomplished 
by  Homberg  in  1695.  The  history  of  the  subject  is  discussed  in 
detail.  C.  H.  D. 

» 

Cuprous  Sulphantimonites.  Nicola  Parbavano  and  Pietro  de 
Cesaris  {Gazzetta,  1912,  42,  ii,  189 — 193). — The  authors  have  investi- 
gated the  melting-point  diagram  of  the  system  Sb2S3-Cu2S,  the  fusion 
being  carried  out  in  an  atmosphere  of  nitrogen.  The  results  indicate 
the  formation  of  cuprous  metasulphantimonite,  CugS,  SbgSg,  correspond- 
ing with  the  mineral  wolfsbergite,  and  of  cuprous  orthosulphantimo- 
nite,  3Cu2S,Sb2S3,  corresponding  with  the  principal  constituent  of 
stylotypite.  A  mixture  of  the  composition  3Cu2S,Sb2S3  exhibits  two 
arrests,  at  607°  and  570°  respectively  (compare  Pelabon,  Abstr.,  1905, 
ii,  435).  The  more  the  mixtures  differ  in  composition  from  the 
eutectics,  the  lower  are  th'e  temperatures  at  which  the  eutectic  arrests 
occur,  this  being  evidently  due  to  the  low  thermal  conductivity  of  the 
fused  masses.  The  results  of  the  thermal  analysis  are  confirmed  by 
those  of  a  micrographic  study.  T.  H.  P. 

Purification  of  Mercury.  "W.  R.  Forbes  {CJiem.  News,  1912, 
106,  74). — Large  quantities  of  mercury  are  best  purified  by  oxidation 
with  air,  followed  by  shaking  with  charcoal  powder  saturated  with 
oxygen  C.  H,  D. 

The  Compounds  of  Cerium  with  Nitrogen  and  Hydrogen. 
Franz  W.  Dafert  and  R.  Miklauz  {Monatsh.,  1912,  33,  911—918).— 
The  absorption  of  hydrogen  by  cerium  takes  place  readily  at  310°,  and  is 
complete  at  450°,  with  the  formation  of  the  hydride,  CeHg  (compare 
Muthmann  and  Kraft,  Abstr.,  1903,  ii,  212).  It  is  dark  blue  to  black 
in  colour,  and  takes  fire  spontaneously  in  the  air.  When  the  pure 
compound  as  treated  with  a  slow  stream  of  moist  air,  no  ammonia  is 
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formed  (compare  Lipski,  Abstr.,  1909,  ii,  478),  but  when  allowed  to 
take  fire  spontaneously  the  cerium  formed  by  the  dissociation  of  the 
hydride  partly  combines  with  nitrogen  from  the  air,  and  then  gives 
ammonia  with  moisture.  Cerium  often  contains  traces  of  nitrogen, 
with  the  result  that  the  hydride  then  smells  of  ammonia  on  exposure 
to  the  air. 

The  pure  nitride  is  obtained  by  heating  the  hydride  at  800 — 900° 
in  a  current  of  nitrogen ;  it  cannot  be  produced  by  heating  the  metal 
in  nitrogen  (compare  Muthmann  and  Kraft,  loc.  cit.).  No  ammonia 
is  produced  during  the  reaction,  neither  is  ammonia  produced  by  heating 
the  nitride  in  a  current  of  hydrogen  (compare  Whitehouse,  Abstr., 
1907,  ii,  680  ;  Lipski,  loc.  cit.) 

By  the  action  of  a  mixture  of  nitrogen  and  hydrogen  on  cerium  at 
relatively  low  temperature,  the  chief  product  is  the  hydride,  together 
with  some  nitride ;  at  higher  temperatures  the  nitride  only  is  formed. 
There  is  no  appreciable  formation  of  ammonia. 

No  evidence  has  been  obtained  of  the  formation  of  an  imide  or 
other  compound  of  cerium  containing  both  nitrogen  and  hydrogen. 

T.  S.  P. 

Hydrates  of  Lanthanum  Oxalate.  Charles  James  and  C.  F. 
Whittemore  {J.  Amer.  Chem.  Soc,  19  12,  34,  1168— 1171).— In  order 
to  ascertain  whether  the  oxalonitrate  of  lanthanum  exists  at  25°,  the 
system  lanthanum  oxalate,  lanthanum  nitrate,  and  water  has  been 
studied.  It  is  found  that  no  such  compound  exists  at  this  temperature, 
but  that  hydrates  of  lanthanum  oxalate,  with  3,  5,  and  8  molecules 
of  water,  do  exist,  and  that  the  hydrate  with  llHgO  is  unstable  in 
contact  with  lanthanum  nitrate.  J.  C.  W. 

Action  of  Seltzer  Water  on  Aluminium.  A  Barille  (/.  Pharm. 
Chim.,  1912,  [vii],  6,  110 — 113). — The  author  has  shown  previously 
(Abstr.,  1911,  ii,  889)  that  the  metals  and  alloys  commonly  used  for 
siphon  heads  are  attacked  by  seltzer  water.  He  now  finds  that 
aluminium  is  slowly  attacked  by  seltzer  water,  a  flocculent  precipitate 
of  aluminium  hydroxide  being  formed  in  the  water.  A  similar  obser- 
vation has  been  made  by  Leo  Taylor,  of  London,  for  aluminium 
bronze,  and  by  Heyn  and  Bauer  for  ordinary  water  and  seltzer 
water,  in  contact  with  aluminium,  rolled  cold.  The  latter  authors, 
however,  find  that  aluminium,  after  being  heated  to  450°,  is  only 
slightly  acted  on  by  ordinary  water.  As  insoluble  aluminium  com- 
pounds are  not  toxic,  and  since  aluminium  has  certain  practical 
advantages,  the  author  recommends  that  siphon  heads  should  be 
constructed  of  this  metal  and  lined  with  porcelain.  T.  A.  H. 

Preparation  of  Pure  Aluminium  Oxide  from  Bauxite 
and  other  Aluminium-containing  Material.  Ottokar  Serpbk 
(D.R.-P.  246419). — When  bauxite  or  other  aluminium-containing 
material  is  heated  with  coal  in  the  presence  of  nitrogen  or  air,  a 
nitride  is  formed,  which,  when  heated  with  water  under  pressure,  is 
decomposed  according  to  the  equation  :  2A1N  +  SHjO  =  2NH3  +  AIjOj. 

A  sample  of  bauxite  (5  parts)  containing  AljOj  =  83'7%  and  SiOj  16*1% 
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when  heated  with  two  parts  of  carbon  during  two  hours  at  1400° 
furnished  a  product  containing  N  =  3%  and  SiOg  4%  ;  at  1600°  12% 
of  nitrogen  was  absorbed,  whilst  after  one  hour  at  1800°  the  product 
contained  AIN  =  975%,  AI2O3  =  1  -9%,  and  SiOg  =  0-7%.     R  M.  G.  M. 

Aluminium  Peroxide.  A.  Terni  (Atti  B.  Accad.  Lincei,  1912, 
[v],  21,  ii,  104— 108).— The  addition  of  excess  of  30%  hydrogen 
peroxide  solution  to  a  solution  of  aluminium  hydroxide  in  the  minimal 
quantity  of  50%  potassium  hydroxide  solution  results  in  the  precipita- 
tion" of  the  compound,  Al2O3,Al2O4,10H2O,  which,  in  the  dry  state, 
forms  an  amorphous,  white  powder.  This  compound  shows  all  the 
properties  of  a  true  peroxide. 

Further  experiments  indicate  that  the  initial  product  of  the  oxida- 
tion of  aluminium  hydroxide  by  means  of  hydrogen  peroxide  is  the 
dioxide,  AlgO^,  which,  however,  undergoes  gradual  decomposition  in 
presence  of  water  into  the  oxide  described  above.  T.  H.  P. 

Crystalline  Form  of  Manganous  Chloride  Tetrahydrate. 
Vasile  C.  Butureanu  {Ann.  Sci.  Univ.  Jassy,  1912,  7,  179 — 182). — 
Monoclinic  crystals  of  MnCl2,4H20,  with  a  habit  tabular  to  the  ortho- 
pinacoid,  show  the  new  crystal-forms  r(lOl)  and  r'(TOl).      L.  J.  S. 

The  Preparation  of  Ferrous  Chloride  by  the  Electrolysis 
of  an  Ethereal  Solution  of  Ferric  Chloride.  H.  Earnest 
Williams  {J.  Amer.  Chem.  Soc,  1912,  34,  1014— 1016).— The  electro- 
lysis of  concentrated  ethereal  solutions  of  ferric  chloride,  using  a  high 
current  density,  gives  metallic  iron  and  hydrogen  at  the  cathode,  and 
a  few  bubbles  of  gas,  probably  oxygen,  at  the  anode.  Dilute  solutions 
give  ferrous  chloride  at  the  cathode  when  a  low  current  density  is 
employed ;  no  chlorine  or  other  gas  is  evolved,  but  hydrochloric  acid 
accumulates  in  the  solution  as  the  electrolysis  continues.  Monochloro- 
ethyl  ether  could  not  be  detected  as  a  product  of  reaction,  but  the  author 
assumes  its  formation  as  an  intermediate  product  in  order  to  explain 
the  results  obtained.  T.  S.  P. 

Normal  Chromium  Nitrate.  O.  M.  Halse  {Chem.  Zmt,  1912, 
36,  962). — A  solution  of  chromic  hydroxide  in  dilute  nitric  acid 
deposits,  on  very  slow  evaporation,  violet  crystals,  m.  p.  100°,  having 
the  composition  Cr2(N03)g,15H20.  Decomposition  takes  place  during 
dehydration  (compare  Jovitschitsch,  this  vol.,  ii,  261).  C.  H.  D. 

A  Study  of  the  Change  from  Violet  to  Green  in  Solu- 
tions of  Chromium  Sulphate.  Minnie  A.  Graham  {Amer.  Chem.  J., 
1912,  48,  145 — 190). — The  yield  of  violet  chromic  sulphate,  when 
prepared  from  chromic  acid  by  Richards  and  Bonnet's  method 
(Abstr.,  1904,  ii,  343),  is  increased  by  carrying  out  the  reduction  at 
low  temperatures,  by  allowing  considerable  time  for  the  deposition  of 
the  salt,  and  by  keeping  all  solutions  as  cold  as  possible  during  the 
process  of  purification. 

Solutions  of  the  violet  salt  are  not  stable  at  room  temperature,  and 
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the  results  of  any  measurements  are  made  more  trustworthy  by  keeping 
the  solutions  at  a  low  temperature  until  needed  for  experiments. 

Measurements  of  the  density,  viscosity,  and  electrical  conductivity  of 
solutions  of  different  concentrations,  both  with  rising  and  falling  tem- 
peratures, indicate  that  there  is  a  condition  of  equilibrium  between 
the  violet  and  green  modiBcations  for  each  temperature  and  each 
concentration. 

The  hydrolysis,  as  determined  by  the  conductivity  method,  is  in- 
creased in  both  the  violet  and  green  solutions  by  dilution.  At  0°  the 
violet  solution  is  hydrolysed  to  a  small  extent  only ;  the  green  solution 
shows  a  tendency  to  dehydroiyse  at  low  temperatures. 

The  percentage  hydrolysis  of  solutions  of  different  concentrations 
and  ages  was  determined  by  measurements  of  the  velocity  of  catalysis 
of  sucrose  solutions ;  such  measurements  also  showed  that  the  change 
from  violet  to  green  is  much  more  rapid  than  the  reverse  process. 

The  absorption  spectra  of  the  various  solutions  indicate  that  the 
change  iu  colour  which  occurs  is  not  due  to  simple  hydrolysis,  but  is 
the  result  of  a  process  involving  both  hydrolysis  and  a  change  in 
structure. 

As  a  result  of  the  numerous  measurements  made,  the  author  draws 
the  conclusion  that  the  reaction  to  which  the  change  in  colour  is  due 
does  not  take  place  in  successive  steps  involving  the  formation  of  a 
number  of  intermediate  compounds,  but  that  it  is  a  single  process 
tending  to  an  equilibrium  defined  by  the  variables  :  time,  temperature, 
and  concentration.  T.  S.  P. 

The  Reaction  between  Sodium  Thiosulphate  and  a  Mixture 
of  Potassium  Dichromate  and  Sulphuric  Acid.  A  Contri- 
bution to  the  Chemistry  of  Chrome  Tannage.  Edmund 
Stiasny  and  B.  M.  Das.  (7.  Soc.  Chem.  Ind.,  1912,  31,  753—759).— 
In  the  two-bath  chrome  tannage  process,  the  hides  or  skins  are  first 
treated  with  a  solution  of  potassium  dichromate  containing  various 
amounts  of  mineral  acid,  and  then  reduced  in  a  second  bath,  the 
reducing  agent  being  generally  sodium  thiosulphate.  From  an  inve.sti- 
gation  of  the  reactions  which  take  place,  the  authors  draw  the  con- 
clusion that  the  reduction  is  a  complex  process,  consisting  of  the  three 
single  reactions  :  (^1)  KjCr.p^  +  eHjSO^  -I-  GNagSaOj  =  K2S0^  -J- 
2Cr(OH)S04  +  SNagS^Og  +  SNagSO^  +  SH^O ;  {B)  iKjCrgOy  -|-  9H jSO^  + 
SNaaSgOg  -  4K2SO4  -+-  8Cr(OH)S04  +  SNagSO^  -I-  5H,0  ;  (C)  KjCrjO-  -|- 
3H2SO4  +  SNagS^Og  =  K2SO4  +  2Cr(OH)SU4  +  3Na2SO^-f3S-|-2HjO. 
The  extent  to  which  each  of  these  reactions  takes  place  depends  on 
the  dilution  and  on  the  amounts  of  acid  and  thiosulphate  present. 
Dilution  increases  slightly  the  share  of  reaction  A,  diminishes  con- 
siderably the  share  of  B,  and  increases  considerably  the  share  of  C. 
Excess  of  acid  increases  the  share  of  reactions  A  and  B,  and  greatly 
diminishes  the  share  of  C,  whilst  excess  of  thiosulphate  increases  the 
share  of  A,  and  especially  that  of  C,  and  diminishes  the  share  of  B. 

Very  little  sulphur  is  present  in  the  reduced  liquor,  the  sulphur 
formed  according  to  equation  C  reacting  to  a  great  extent  with  the 
tetrathionate,  forming  pentathionate ;  some  of  it  is  present  in  the 
colloidal  form. 
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Seventy  to  eighty  %  of  the  process  takes  place  too  quickly  for 
measurement ;  speed  measurements  can  be  made  only  on  the  last  stages 
of  the  reaction. 

Full  details  are  given  of  the  methods  of  analysis  of  the  various 
reaction  mixtures,  in  which  the  following  substances  may  be  simul- 
taneously present :  potassium  dichromate,  chromic  acid,  sulphuric  acid, 
basic  chromic  sulphate,  thiosulphate,  tetra-  and  penta-thionate,  sodium 
and  potassium  sulphate,  and  sulphur  in  colloidal  solution.      T.  S.  P. 

Formation  of  Combined  Striations  and  Combined  Faces, 
and  Destruction  of  Crystals  of  Chrome  Alum  on  Solution. 
K.  Gbinakowsky  (/.  Buss.  Phys.  Ohem.  Soc,  1912,  44,  802—818).— 
The  results  of  observations  on  crystals  of  chrome  alum  immersed  in 
either  moving  or  still  solutions  of  the  alum  show  that  the  equivalent 
elements  of  the  crystal  do  not  all  possess  identical  solubilities,  and  that 
the  degree  of  supersaturation  or  the  opposite  of  the  solution  has 
different  values  for  the  different  faces  of  the  polyhedron,  and  is 
dependent  on  the  temperature.  At  low  temperatures  the  edges  and 
angles  are  the  less  soluble,  and  at  high  temperatures,  the  faces ;  the 
edges  of  obtuse  angles  are  more  stable  than  the  summits  of  four-faced 
angles  at  low  temperatures,  whilst  at  high  temperatures  the  reverse 
holds.  Pawloff's  statement,  that  the  surface  layer  of  a  crystalline 
substance  is  vectorial  in  character  and  influences  the  direction  and 
general  course  of  the  deformation,  applies  to  some  extent,  especially  in 
the  case  of  twinning  deformation.  The  latter  indicates  the  existence 
of  a  temperature-limit  for  a  possible  equilibrium  of  the  system  crystal- 
mother  liquor,  the  surface  energy  being,  for  a  given  crystallographic 
form,  a  maximum. 

The  direction  and  course  of  the  deformation  of  crystals  of  chrome 
alum  show  that  the  octahedron  is  the  most  stable  form,  and  is  followed 
in  order  by  the  rhombic  dodecahedron,  cube,  and  trapezohedron. 

The  electrical  conductivities  and  absorption  spectra  of  solutions  of 
chrome  alum  are  in  agreement  in  indicating  78°  to  be  the  transition 
point  of  the  violet  to  the  green  modification.  T.  H.  P. 

Preparation  of  Molybdenum  Compounds  Containing 
Nitrogen.  Badische  Anilin-  &  Soda-Fabbik  (D.K.-P.  246554). — 
When  molybdenum  oxide,  hydroxide,  or  mixtures  of  the  above  with 
the  element  are  heated  at  500 — 600°  with  equal  parts  of  nitrogen  and 
hydrogen  under  a  pressure  of  about  60  atmospheres,  a  molybdenum 
nitride  is  formed,  which  finds  technical  employment,  and  when 
subsequently  heated  in  a  vacuum  furnishes  a  continuous  method 
for  the  preparation  of  pure  metallic  molybdenum  and  ammonia. 

F.  M.  G.  M. 

The  Preparation  of  Ductile  Tungsten.  Melting  Point  and 
Other  Properties  of  Pure  Tungsten.  Otto  Euff  {Zeitsch.  angew. 
Ch9m.,  1912,  25,  1889— 1897).— A  review  of  the  best  methods  of 
preparation.  Tungsten  trioxide  is  purified  by  reduction  at  1000°  in  a 
<3urrent  of  hydrogen  and  steam  to  the  dioxide,  which  is  then  heated  in 
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chlorine,  the  oxychloride  ^being  sublimed  and  transferred  to  hydro- 
chloric acid,  when  pure  tungsten  trioxide  is  precipitated.  The  pre- 
cipitate is  washed,  dried,  and  ignited  at  1200°,  when  considerable 
shrinkage  takes  place.  The  finely  powdered  product  is  then  reduced 
in  hydrogen  at  1250°,  nickel  boats  being  used  in  a  porcelain  tube. 
The  crystalline  metal  is  compressed  into  the  form  of  rods  under  about 
5000  atmospheres  pressure,  and  the  brittle  rods  are  rendered  stronger 
by  heating  in  hydrogen  at  1300°.  The  presence  of  0*05%  of  carbon  is 
favourable.  The  final  sintering  takes  place  by  electrical  heating  at  a 
temperature  of  2620 — 2650°.  An  electric  furnace  for  this  purpose  is 
described.  The  tungsten  contracts  by  about  14%.  The  sintered  rods 
are  still  quite  brittle,  and  have  to  be  rendered  malleable  and  ductile 
by  hammering  at  1250°  in  an  atmosphere  of  hydrogen.  A  special 
apparatus  for  the  hammering  is  described.  The  hammered  rods  are 
then  drawn  at  400 — 600°  to  the  required  size  through  diamond  dies. 
The  thin  wires  finally  obtained  are  perfectly  flexible,  and  may  be 
drawn  cold.  The  worked  metal  is  silver-white,  and  does  not  oxidise 
appreciably  below  a  red  heat.  It  is  not  attacked  by  concentrated 
acids,  including  hydrofluoric  acid.  C.  H.  D. 

Specific  Resistance  and  Absorptive  Power  of  Tungsten 
at  High  Temperatures.  Marcello  yon  Pirani  {Phyaikal.  Zeitsch., 
1912,  13,  753 — 754). — Measurements  have  been  made  of  the  variation 
of  the  electrical  resistance  of  tungsten  with  temperature  between 
1100°  and  2000°.  By  means  of  a  special  arrangement  of  the  electrially 
heated  ribbon  of  metal,  it  was  possible  to  ascertain  the  true  tempera- 
ture by  optical  observations.  The  data  thus  obtained  differ  to  only  a 
small  extent  from  those  recorded  in  the  previous  series  of  measurements 
(Ber.  Deut.  phyaikal.  Ges.,  1910,  12,  301).  H.  M.  D. 

Photochemical  Properties  of  Tungstic  Acid.  (Mile.)  A.  F. 
Vasilieva  {J.  Ku88.  Phys.  Cliem.  Soc,  1912,  44,  819— 835).— The 
author  has  investigated  the  photochemical  properties  of  the  com- 
pound obtained  by  Graham  by  acidifying  a  solution  of  sodium  tungstate, 
and  described  by  him  a.s  colloidal  tungstic  acid,  but  by  Saban6eff 
(Abstr.,  1897,  ii,  456)  as  an  amorphous  modification  of  sodium  meta- 
tungstate,  Na.p,4W03. 

In  presence  of  an  organic  reducing  agent,  such  as  dextrose,  sucrose, 
dextrin,  cellulose,  formaldehyde,  etc.,  a  solution  of  this  compound 
becomes  blue  when  exposed  to  sunlight.  The  solution  gradually  loses 
this  property,  such  transformation  of  the  sensitive  into  the  non- 
sensitive  compound  obeying  the  law  of  reactions  of  the  first  order. 
The  reverse  change  is  found  to  be  brought  about  by  heating  the 
solution,  this  result  being  in  agreement  with  observations  on  the 
absorption  spectra. 

It  may  be  that  colloidal  tungstic  acid  exists  in  two  modifications, 
the  one  sensitive  to  the  action  of  light  being  converted  into  the  other 
by  absorption  of  water,  or  the  compound  showing  photochemical 
properties  may  be  tungsten  trioxide,  which  adsorbs  a  molecule  of 
sodium  tungstate,  giving  the  insensitive  colloid.  T.  H.  P. 
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Compounds  of  Silicotungstio  Acid  with  Antipyrine  and 
Pyramidone.  Maurice  Javillieb  (Chem.  Zentr.,  1912,  ii,  36;  from 
Bull.  Sci.  Fharm.,  1912,  19,  70— 72).— Antipyrine,  even  in  1  :  10,000 
solution  acidified  with  hydrochloric  acid,  gives  a  white  precipitate, 
Si02,12VV03,2H20,4CiiHi20N2,7H20.  Pyramidone  gives  a  yellow 
precipitate  containing  Si02,12W03,2H20,3Ci3Hi70N3,8H20.  The 
method  may  be  used  quantitatively.  C.  H.  D. 

Density  of  Uranous  Oxide  and  its  Solubility  in  Nitric  Acid 
and  Aqua  Regia.  Albert  Raynaud  (Bull.  Soc.  chim.,  1912,  [iv], 
11,  802 — 804.  Compare  this  vol.,  ii,  166). — Uranous  oxide,  prepared 
by  igniting  recrystallised  uranyl  oxalate  in  a  current  of  hydrogen  at 
300 — 320°,  has  D  8*2,  and  is  slightly  more  soluble  in  nitric  acid  than 
in  aqua  regia.  In  each  of  these  solvents  the  solubility  increases  slowly 
and  regularly  between  0°  and  20°,  more  rapidly  between  20°  and  50°, 
and  shows  very  little  change  from  50°  to  100°.  T.  A.  H. 

A  Compound  of  Uranyl  Nitrate  with  Nitrogen  Dioxide. 
Ernst  Spath  (Monatsh., 1912, 33, 853— 857).— When  partly  dehydrated 
uranyl  nitrate  (22'5  grams),  having  approximately  the  composition 
U02(NOg)2,2H20,  is  dissolved  in  fuming  nitric  acid  (D=  1-52,  30  c.c), 
the  solution  cooled,  and  then  treated  with  a  mixture  of  nitrogen 
pentoxide  (20  grams)  and  excess  of  liquid  nitrogen  dioxide  (12  cc),  a 
light  yellow  precipitate  is  obtained,  having  the  composition 

U02(N03)2,2N02. 
It  is  decomposed  by  water  into  uranyl  nitrate  and  nitrogen  dioxide  ;  at 
163 — 165°  anhydrous  uranyl  nitrate  is  formed  (compare  Marketos,  this 
vol.,  ii,  848).     It  is  not  identical  with  uranous  nitrate.  T.  S.  P. 

The  Preparation  of  Pure  Thoria  from  Monazite  Sand  by 
means  of  Hypophosphoric  Acid.  Fritz  Wirth  (Zeitsch.  angew. 
Chem.,  1912,  25,  1678—1679.  Compare  Rosenheim,  this  vol.,  ii,  869). 
— Thorium  is  best  precipitated  quantitatively  by  means  of  sodium 
hypophosphate.  The  precipitate  may  be  boiled  with  potassium 
hydroxide  and  purified  by  precipitation  as  oxalate,  or  oxidised  by 
nitric  acid  to  phosphate  and  so  rendered  soluble  in  acids. 

If  other  earths  are  present,  the  solution  should  contain  15 — 20%  of 
free  sulphuric  acid,  and  the  precipitation  should  be  performed  in  a 
boiling  solution.  C.  H.  D. 

Mineralogical    Chemistry. 


Pseudomorphs  after  Stibnite  from  Mexico.  William  E.  Ford 
and  Walter  M.  Bradley  {Amer.  J.  Sci.,  1912,  [iv],  34,  184—186).— 
Prismatic  crystals,  from  veins  in  limestone  near  Charcas  in  San  Luis 
Potosi,  have  the  form  of  stibnite,  but  they  consist  of  a  fine-grained, 
yellow  material,  which  appears  jto  be  amorphous  and  of  somewhat 
variable  composition  (anal.  land  II). 


SbjOs. 

CaO. 

H2O. 

Total. 

Sp.  gr. 

85-53 

9-71 

4-80 

100-04 

4-906 

90-43 

7-36 

3-83 

101-62 

— 

I. 
ir. 

L.  J.  S. 
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Araenoferrite,  a  New  Member  of  the  Iron-pyrites  Group. 
Heinrich  Bau.\ihaukr  [Zeitsch.  Kryst.  Min.,  1912,  51,  143 — 145). — 
Dark  brown  pseudomorphous  crystals  with  a  form  (o  111,  a  100,  d  110, 
/*310)  similar  to  that  of  iron-pyrites  are  occasionally  found  with  crystals 
of  felspar  and  quartz  on  the  gneiss  of  the  Binnenthal,  Switzerland. 
Analysis  of  a  small  fragment  showed  the  presence  of  iron  and  arsenic 
in  the  ratio  1  : 2,  suggesting  that  the  original  mineral  was  iron 
diarsenide,  FeAsj.  For  this  hypothetical  mineral  the  name  arsenof errite 
is  suggested.  L.  J.  S. 

Manganese  and  Iron  Minerals  from  the  Valley  of  Borca, 
Roumania.  Vasile  C.  Butureanu  {Ann.  Sci.  Univ.  Jaaay,  1912,  7, 
183 — 186). — The  minerals  analysed  are  from  a  new  locality  in  the  area 
of  crystalline  schists  in  the  neighbourhood  of  Brosteni,  Roumania. 
A  compact,  greyish-pink  material,  resembling  rhodocrosite  in  appearance 
and  containing  intermixed  rhodonite,  gave  anal.  I  (after  deducting 
insoluble  15*44,  AlgOj  1*90%).  This  agrees  with  the  same  formula, 
SMnCOgiFeCOg,  as  similar  carbonates  from  the  same  district  (Abstr., 
1908,  ii,  955  ;  1909,  ii,  745),  and  the  name  ponite  is  proposed. 

FeO.        MnO.        MnO.,.       CaO.       MgO.        COj.  H^O.       Sp.gr. 

I.       5-17        5110  —  4-25         1-53        38  00  —  3-46 

II.     27-28  6-32        4947         479         MS  —  10-98        2-86 

A  compact,  brownish-black  mineral  (anal.  II,  after  deducting  insoluble 
17-32,  AljOg  1-57%)  is  referred  to  brostenite  (P.  Poni,  Abstr.,  1901, 
ii,  26).  This  is  a  manganite,  R"H2Mn04,  and  has  resulted  from  the 
alteration  of  the  associated  carbonate.  L.  J.  S. 

Russian  Phosphorites.  Jakov  Samoiloff  {Jahrh.  Min.,  1912,  i, 
Ref.  414 — 415  ;  from  Arb.  d.  Komm.  d.  Moskauer  Landwirtsch.  Inst, 
zur  Uniersuchung  d.  Phosphorite,  1910,  Heft.  2,  131 — 150). — Anal.  I 
of  phosphorite  of  Portlandian  age  from  Pustoch  Gorki,  Kisteg,  govt. 
Kostroma.  II  (by  Y.  WinogradofE)  of  Lower  Neocomian  age  from  the 
same  locality.  These  results  are  recalculated  under  la  and  Ila,  there 
being  an  excess  of  fluorine  0-69  and  0*73%  respectively.  There  is  also 
some  intermixed  clay,  iron  hydroxide,  and  quartz,  and  the  alkalis  must 
be  present  as  glauconite.  Ill  and  IV  of  phosphorites  of  Portlandian 
age  from  Repyevka  and  Gorodishche,  govt.  Simbinsk,  and  V  (by 
A.  Sabanin)  of  Oxfordian  age  from  Gorodishche. 

P.Oj.         CaO.        MgO.      Al^O,.     Fe^Oa.       K3O.       Na,0.       COj.        SO,. 


I. 

'28-98 

44-60 

0-64 

2-60 

1-34 

0-34        0-74 

5-54 

0-99 

II. 

2.5-10 

47-07 

0-69 

1-64 

1-26 

0-33        0-69 

11  72 

0-87 

III. 

25-49 

41-32 

0-54 

1-85 

3-67 

0-55          — 

6-98 

5-35 

IV. 

25-35 

40-48 

0-61 

8-01 

5-33 

0-62          — 

6-16 

816 

V. 

28-03 

41-41 

0-70 

5-69 

1-78^ 

0-46          — 
Organic     HjO 

6-61 
HjO 

2-27 

Total 

(less 

SiOg. 
0-40 

F. 
3-28 

CI. 
trace 

FeS.,. 
0-60 

Insol. 
296 

matter,  ignition. 

at  105°. 
090 

OforF). 

I. 

7  96 

10010 

II. 

0-14 

2-97 

trace 

0-72 

0-76 

7-72 

0-73 

100-63 

III. 

9-31 

n.d. 

— 

— 



2-92         1-09 

1-36 

100-43 

IV. 

9-90 

11. d. 

— 

— 

— 

1-21         3-3» 

1-20 

100-87 

V. 

7-83 

ud. 

— 

— 

— 

0-54         3-70 

0-74 

99-82 
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Ca«r(P04)3. 

CaCOs. 

MgCO^. 

CaS04,2H20. 

FeSj. 

la. 

68-67 

11-00 

1-84 

2-13 

0-60 

Ua. 

59-37 

24-93 

1-44 

1-87 

0-72 

The  minerals  present  in  the  phosphorite  deposits  include :  iron-pyrites 
(containing  up  to  1%  arsenic),  glauconite,  calcite,  lublinite,  hydrated 
iron  sulphates,  gypsum,  and  barytes.  L.  J.  S. 

Fusion  Experiments  with  Tremolite  and  Diopside.  Franz 
Loewinson-Lessing  (Jahrb.  Min.,  1912,  i,  Kef.  386;  Ann.  Inst. 
Polytechn.  St.  Petersburg,  1907,  Abt.  I,  7,  159— 163).— Experiments 
by  A.  Ginsberg  show  that  fused  tremolite,  or  a  mixture  having  the 
same  composition,  consolidates  as  diopside.  Green  diopside  when  fused 
in  an  atmosphere  of  water  vapour  recrystallises  as  a  complex  inter- 
growth  of  individuals,  suggesting  that  these  have  resulted  from  the 
breaking  down  of  a  solid  solution.  L.  J.  S. 

Didymolite,  a  New  Mineral.  A.  Meister  {Jahrb.  Min.,  1912,  i, 
Ref.  403—404;  from  Verh.  Min.  Ges.  St.  Petersburg,  1908,  46, 
151 — 161). — The  mineral  occurs  in  crystalline  limestone  near  a  contact 
with  nepheline-syenite  on  the  Tatarka,  a  tributary  of  the  Angara  in 
Yeniseisk,  Siberia.  It  forms  small,  greyish-white,  bladed  crystals 
resembling  kyanite  •  in  appearance.  The  crystals  are  monoclinic 
(a  :6:c  =  0-6006  :  1  :0-2867;  j3  =10Q°)  and  are  invariably  twinned 
(hence  the  name,  from  8i8v/xo<i,  twin).  Analysis  I  gives  the  formula 
2CaO,3Al208,9Si02.  The  mineral  is  unattacked  by  acids  with  the 
exception  of  hydrofluoric,  and  it  is  difficultly  fusible  to  a  white  bleb  by 
glass  ;  the  optical  characters  are  stated. 

SiOj.  AlgOa.  FcgOa,  CaO.  MgO.  C.  Total.  Sp.  gr. 

I.     53-33  30-13  4-07  10-83  1-22  0-40  99-98  2-71 

II.*  42-17  31-65  1-09  0-17  8-61  —  98-92          — 

•  III.     37-96  44-68  952  0-46  6-89  —  99-51           — 

•  Also  TiOg,  0-50  ;  FeO,  3-46  ;  NajO,  0  90  ;  K.^O,  0  86  ;  loss  on  ignitioD,  8-14. 

Associated  with  the  didymolite  are  black  crystals,  which  are  optically 
uniaxial  and  probably  hexagonal,  and  which  perhaps  represent  new 
minerals  (anal.  II  and  III).  L.  J.  S. 

Analyses  of  Silicates  from  the  Neighbourhood  of  Pyatigorsk, 
Caucasia.  N.  Okloff  {Jahrb.  Min.,  1912,  i,  Ref.  421—422;  from 
Annuaire  Geol.  Min.  Russie,  1911,  13,  21 — 32). — A  black  to  greyish 
mineral  with  granular  structure  and  white  streak  was  found  on  the 
screes  of  Mt.  Maschiuk,  which  consists  of  marls  and  limestones.  It  is 
incompletely  decomposed  by  acids,  and  fuses  readily  before  the  blow- 
pipe with  intumescence  to  a  greenish  enamel.  Several  analyses  show 
only  slight  variations,  suggesting  that  the  material  is  not  wanting  in 
homogeneity.  The  mean  result  (I)  gives  the  formula  NagSiOa-f 
3(Al,Fe)2(Si03)3  + 1  ICaBgO^  +  24CaSi03  +  I3H2O. 

SiOg.     B2O3.    AljjOs.   FeaOj.    CaO.    MgO.    NagO.    KgO.      HjO.     Total.  Sp.  gr. 
I.     41-43     12-48     2-49       5-05     32-21     0-40       1-83       0-24       3-85     99-98*     3-01 
*  AlsoTiOg,  0-15;  F,  0-07. 
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The  soda-rich  quartz-porphyry  (beshtauito)  of  the  Pyatigorosk 
laccolite  contains  porphyritic  crystals  of  anorthoclase,  aegirite,  and 
arfvedsonite.  Analyses  of  anorthoclase  gave :  II  from  Mt.  Beshtau;  III 
from  Mt.  Shelesnaya;  IV  (a  the  heavier  fraction  and  b  the  lighter) 
from  Mt.  Beshtau  (Orlinaya  Rocks);  V  (a  and  b)  from  Mt.  Shelesnaya; 
VI  from  Mt.  Medovka.  Those  anorthoclases  contain  barium,  but  no 
strontium. 

SiOj.  AI2O3.  FojOa.  FeU.  CaO.  BaO.  MgO.  KjO.  N«aO.  U-p.  F.      Total.  8p.  gr. 

II.  67  04  19-21       —  —  0-49  O'Tl  —  6-05  7-62  —  —  100-73       — 

III.  —  10-98       —  —  1-38  0-87  0-28  7-43  6-47  _  —         _          — 

IVa.  «.')-93  22-24       —  —  0-85  0-68  0-07  4-82  7-11  —  —  101-06  2-6B7 

1V6.  07-20  19-52       —  _  _  0-89  —  8-07  6-20  —  —       99-98       — 

V«.  «.'>-95  20-89       —  —  1-10  0-75  0-32  5-25  6-79  —  —  10105  2-662 

V6.  07-51  '20-01       —  —  0-67  1-05  0-18  052  4-21  —  —  100-06  2-566 

VI.  6709  -iO-OS       —  —  0-67  0-98  —  7-54  8-32  —  —  100  20       — 

VII.  41-72  10-83  14-60  480  1-81  —  14-07  1-69  1-87  1-23  0-96      98  48       — 

VIII.     40-oa     l.')-24  20-29  1-05        —      10-92      6*65      1-89      4-26      0-86    101-22       — 

IX.     44-81      8-00.  n-76    13:>4      I'SS      021     10-21      6-64      1'44      1-25      0  04      99-73       — 
X.     44-13     14-15       9-0:.       5-1I2      2-10        —      14-25       615       1-14       1-51       0-55       98-91        — 

Analyses  of  biotite :  VII  reddish-brown  from  the  rock  at  Rasvalka ; 
VIII  olive-green  from  Tupaya;  IX  greyish  olive-green  from  Shelesnaya; 
X  yellowish -green  from  Solotoy- Kurgan.  L.  J.  S. 


Physiological    Chemistry. 


Respiration  Experiments  in  Man  in  the  Pasting  Condition, 
and  After  the  Administration  of  Various  Proteins.  Wilhelm 
LoEFFLER  [P/luger's  Archiv,  1912,  147,  197— 214).— The'spirometer 
results  described  agree  completely  with  those  obtained  with  Jaquet's 
and  the  Tigerstedt-Soud^n  apparatus.  In  the  same  person,  the  results 
remain  constant  for  more  than  four  years.  On  the  administration 
of  50  grams  of  caseinogen  or  of  edestin,  the  gaseous  metabolism 
increases  by  about  5  grams  of  both  oxygen  and  carbon  dioxide. 

W.  D.  H. 

Gaseous  Exchange  and  Activity  of  the  Heart  Under  the 
Influence  of  Poisons  and  Nerve  Stimulation.  Erwin  Rohdk 
and  Sagoro  Ogawa  {Arch.  exp.  Path.  Pharm.,  1912,  69,  200—238).— 
The  experiments  were  made  on  the  isolated  cat's  heart.  Adrenaline 
and  strophanthine  increase  the  heart's  activity,  and  the  increase  in 
oxygen  consumption  runs  parallel  to  this.  No  such  parallelism  exists, 
however,  in  the  case  of  many  paralysants  (chloral  hydrate,  atropine, 
potassium  cyanide,  veratrine,  muscarine),  and  also  in  natural  death  ; 
the  activity  of  the  heart  fails  more  rapidly  than  its  oxygen  con- 
sumption, that  is,  a  smaller  quantity  of  the  available  energy  is 
converted  into  work.  Differences,  however,  occur  in  the  action  of 
the  agents  employed.  Tlie  paralysis  can  be  either  partly  or  wholly 
restored  by  adrenaline,  and  the  thesis  is  advanced  that  the  sympathetic 
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nerve  is  the  agent  for  regulating  the  transformation  of  energy  in  the 
heart.  W.  D.  H. 

Work  and  Gaseous  Exchange  in  the  Frog's  Heart.  II. 
Action  of  Cyanide.  Viktor  Weizsacker  (P/luger's  Archiv,  1912, 
147,  135 — 152). — The  gaseous  exchange  in  the  frog's  heart  was 
estimated  as  in  Warburg's  work  with  the  Barcroft  apparatus.  In 
potassium  cyanide  poisoning  the  oxygen  consumption  and  carbon 
dioxide  production  fall  in  a  parallel  manner.  W.  D.  H. 

Investigations  of  the  Oxygen  Content  of  the  Blood  by 
Haldane's  Method  in  Stabbing.  Puppe  {Ghem.  Zentr.,  1912, 
i,  2079;  Vrtjschr.  ger.  Med.  offentl.  Sanitdtswe&en,  1912,  43,  Suppl.  ii, 
49 — 58). — The  oxygen  is  liberated  from  the  blood  by  means  of 
potassium  ferrocyanide  after  addition  of  ammonia,  and  measured.  It 
is  not  possible  to  conclude  the  occurrence  of  stabbing  from  the  absence 
of  oxygen  from  the  blood,  oxygen  being  always  present  in  the  heart 
even  in  such  cases.  C.  H.  D. 

The  Influence  of  Intravenous  Blood-transfusion  on  Gaseous 
Metabolism.  Paul  Hari  {Biochem.  Zeitsch.,  1912,  44,  1—5).— 
Gaseous  metabolism  of  two  dogs  was  investigated,  into  which  blood 
from  another  dog  had  been  transfused.  From  one  animal  more  blood 
had  been  withdrawn  than  had  been  infused.  From  the  results  of  the 
determination  of  gaseous  metabolism,  the  conclusion  was  drawn  that 
the  increased  energy  consumption  resulting  from  the  transfusion  is 
due  to  increased  work  of  the  heart,  and  not  to  any  special  stimulus  to 
metabolism  caused  by  a  foreign  blood.  S.  B.  S, 

Has  the  Temperature  of  the  Pood  any  Influence  on  the 
Gaseous  Metabolism  of  Man?  Paul  Hari  and  Stefan  von 
Pesthy  {Biochem.  Zeitsch.,  1912,  44,  6— 39).— A  cooling  of  0-25°  to 
0*8°  in  the  body  temperature  results  from  ingestion  of  1  litre  of  milk 
at  4°.  One  litre  at  about  50°  causes,  however,  a  rise  of  temperature 
of  0'12°  to  0-40°,  lasting  for  some  time.  Both  the  hot  and  the  cold 
milk  cause  an  increased  oxygen  consumption  of  about  13 — 15%, 
lasting  for  three  hours.  After  the  hot  milk,  the  increased  oxygen 
consumption  ceases  after  three  hours,  whereas  after  cold  milk  it 
continues  for  some  hours  longer.  This  fact  is  apparently  due  to  the 
longer  time  taken  to  empty  the  stomach  after  cold  milk  ingestion. 
From  the  result  of  experiment  on  one  individual,  it  was  found  that 
almost  twice  as  much  nitrogen  is  excreted  in  the  urine  after  cold  than 
after  hot  milk.  S.  B.  S. 

The  Influence  of  Intraperitoneal  Infusion  of  Blood  on 
the  Gaseous  Metabolism.  Camilla  E.ud6  and  Stephan  Oserna 
{Biochem.  Zeitsch.,  1912,  44,  40 — 65). — The  blood  directly  introduced 
from  the  carotid  artery  of  one  dog  into  the  peritoneum  of  another  dog 
(either  fasting  or  fed)  is  resorbed  to  the  extent  of  50%  within  a  very 
few  hours.  In  the  case  of  a  fasting  animal,  this  causes  an  increase 
of  decomposition  of  protein  lasting  for  some  days,  without  any  increase 
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of  consumptiou  of  oxygetu  In  the  case  of  a  fed  animal  in  nitrogenous 
equilibrium,  it  causes  a  diminution  of  decomposition  of  protein  and 
a  retention  of  the  food -nitrogen  in  the  body.  The  energy  con- 
sumption is  only  slightly  altered.  The  diminution  of  the  metabolism 
of  matter  aifects  only  the  proteins,  the  protein  spared  being  replaced 
by  consumption  of  isodynamic  quantities  of  fat  and  carbohydrate. 
The  increase  of  the  quotient  Calories  :  nitrogen  also  confirms  the 
supposition  that  the  non-nitrogenous  products  undergo  combustion 
in  the  organism  to  a  larger  extent  after  the  blood  transfusion. 

S.  B.  S. 

Theory  and  Practice  of  Transfusion.  James  J.  Hogan  and 
Martin  H.  Fischer  {Koll.  Chem.  BeiliefU,  1912,  3,  385— 416).— The 
paper  is  mainly  concerned  with  the  conditions  under  which  a  circu- 
lating liquid,  such  as  blood,  is  maintained  in  the  veins.  When  other 
blood  is  injected  into  the  veins  it  remains,  but  a  salt  solution  is  not 
retained  in  the  veins.  The  explanation  given  is  that  blood  (and 
similar  fluids)  remains  in  the  veins  because  it  contains  no  "  free " 
water,  all  the  water  being  associated  with  colloids,  consequently  the 
water  in  a  salt  solution,  being  largely  "  free,"  cannot  be  retained. 
Evidence  in  favour  of  this  view  has  been  obtained  by  injecting  various 
solutions  into  the  veins  of  animalu^  and  finding  to  what  extent  it  is 
found  in  the  urine.  A  gelatin  solution  containing  a  certain  propor- 
tion of  salts  is  retained,  as  would  be  anticipated  from  the  theory. 
The  importance  of  these  principles  in  the  medicinal  treatment  of  cases 
of  abnormally  low  blood  pressure  is  discussed.  G.  S. 

The  Influence  of  Carbohydrates  on  Energy  Metabolism. 
Paul  HAri  {Biochem.  Zeitsch.,  1912,  44,  66—83). — The  experiments 
were  carried  out  on  dogs,  both  the  heat  production  and  the  gaseous 
metabolism  being  measured,  the  Rubner  respiration  calorimeter  and 
the  Zuntz-Geppert  apparatus  being  employed.  From  the  increase  of 
oxygen  consumed  and  from  the  heat  production,  the  conclusion  was 
drawn  that  after  oral  ingestion  of  sugar,  a  large  proportion  is  im- 
mediately metabolised  and  not  stored  as  glycojjen  in  the  liver.  The 
ingestion  of  dextrose  sufficient  to  cover  50 — 80%  of  the  energy  needs 
of  the  organism  of  a  fasting  animal  is  accompanied  by  increase  in  the 
heat  production.  S.  B.  S, 

The  Action  of  Intraperitoneal  Infusion  of  Blood  on  the 
Consumption  of  Energy.  Paul  Hari  {Bioclum.  Zeitsch.,  1912, 
44,  84 — 94). — By  intraperitoneal  transfusion  of  blood  into  a  fasting 
dog,  at  any  rate  in  cases  where  there  is  no  accidental  increased  output 
of  niti'ogen,  a  diminution  of  energy  consumption  is  caused,  which 
may  be  due,  partly  to  the  prolonged  i>eriod  of  fasting,  and  partly,  and 
probably  to  a  greater  extent,  to  the  action  of  the  transfused  blood 
itself.  S.  B.  b. 


ft    ' 


The  Capacity  of  the  Blood  Pigment  to  Combine  with 
Gases.  Wiliiklm  Manchot  {Bioc/iem.  Zeitsch.,  1912, 43,  438 — 444). — 
In  reply  to  certain  criticisms  of  Heubner  and  llosenberg  (this  vol.,  ii, 
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313),  the  author  explains  the  greater  capacity  of  the  blood  pigment 
to  combine  with  gases,  when  the  corpuscles  are  diluted  with  isotonic 
or  hypertonic  salt  solutions,  in  the  following  way.  He  assumes  that 
the  corpuscles  contain  carbon  dioxide.  This  competes  with  other 
gases  in  the  combination  with  the  pigment.  When  the  corpuscles  are 
diluted,  carbon  dioxide  can  pass  the  cell  walls,  and  its  concentration 
is  therefore  less ;  it  is  then  less  effective  in  competing  with  other  gas 
for  combination  with  the  pigment.  The  author  quotes  analogous 
cases  in  the  competition  of  various  gases  for  combining  with  metallic 
salts,  notably  cuprous  chloride.  This  will  combine  with  more  carbon 
monoxide  when  in  dilute  than  when  in  more  concentrated  hydrochloric 
acid.  Criticisms  are  also  offered  on  the  spectroscopic  work  of  Heubner 
and  Rosenberg.  S.  B.  S. 

The  Lipoid  Content  of  the  Blood  of  Normal  and  Pregnant 
Women  and  of  New-born  Children.  Edmund  Herrmann  and 
Julius  Neumann  {Biochem.  ZeitscL,  1912,  43,  47 — 55). — The  lipoid 
content  of  blood  varies  greatly  with  regard  to  the  quantities  of 
cholesterol  esters  and  neutral  fats.  The  blood  of  pregnant  women,  as 
compared  with  that  of  normal  individuals,  shows  a  large  increase  in 
the  amounts  both  of  cholesterol  esters  and  neutral  fats.  The  blood  of 
new-born  children  contains  less  of  both  these  constituents  than  that  of 
normal  female  adults.  The  quantity  of  the  phosphatides  present  does 
not,  on  the  other  hand,  show  great  variations.  These  remarks  refer  to 
the  total  blood.  The  serum  seems  to  contain  the  chief  quantities  of 
the  cholesterol  esters,  and  the  corpuscles,  the  free  cholesterol. 

S.  B.  S. 

Blood  Coagulation  in  Man.  J.  von  Angyan  and  R.  von  den 
Velden  {Biochem.  Zeitsch.,  1912,  43,  207 — 223). — Coagulation  time 
was  altered  by  injection  of  saline,  and  by  ligaturing  the  limbs,  the 
methods  being  those  already  employed  by  the  authors,  and  comparison 
was  made  by  the  use  of  Wohlgemuth's  methods  of  the  times  of  clotting 
of  the  units  of  fibrin  ferment  and  fibrinogen  contained  in  the  blood.  It 
was  found  that  the  ferment  and  fibrinogen  content  ran  parallel  with 
one  another,  and  with  the  changes  in  the  concentration  of  the  circu- 
lating blood.  By  parenteral  administration  of  peptone,  it  is  possible 
to  increase  the  fibrinogen  content  of  blood.  The  increase  has,  however, 
no  effect  on  the  time  factor  in  the  clotting  by  blood  from  the 
capillaries.  S.  B.  S. 

The  Electrical  Charge  of  the  Red  Blood  Corpuscles.  Pierre 
Girard  (Compt.  rend.,  1912,  155,  308 — 310). — Hober  (compare 
Abstr.,  1904,  55,  352)  found  that  the  electrical  charge  on  the 
red  corpuscles  of  blood  in  serum,  in  isotonic  solutions  of  sucrose, 
or  in  solutions  of  different  neutral  salts  is  negative.  The  author  has 
made  fresh  measurements,  using  a  small  cell  with  parallel  faces,  and 
obtained  good  results  in  serum  and  isotonic  solutions  of  sucrose. 
In  solutions  of  neutral  salts  the  slight  convection  currents  set  up  by 
the  electrolysis  prevented  accurate  determinations.  Working  with 
isotonic   solutions   of   salts   of   the   rarer   tervalent   metals,  such   as 
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lanthanum,  a  marked  modification  occurs  in  the  electrical  charge  on 
the  l)lood  corpuscles,  the  sign  changing  to  positive.  Commencing  with 
a  niaximuni  negative  charge  in  isotonic  solutions  of  sucrose  or 
other  sugars,  it  is  po8t^ible  to  diminish  its  density  progressively  almost 
to  neutrality,  when  the  globules  agglutinate,  and  finally  to  change 
its  sign.  W.  G. 

Comparative  Investigations  on  Old  and  Young  Blood 
Corpuscles.  Resistance  and  Regeneration.  J.  Snapper  (5ioc/i«7/t, 
Zeitsch.,  1912,  43,  256— 266).— The  destructive  effect  of  hypotonic 
salt  solutions  on  corpuscles  was  investigated  by  a  colorimetric  method. 
It  is  claimed  that  by  this  procedure,  the  regeneration  of  corpuscles 
can  be  studied  better  than  by  any  other,  in  that  the  young  erythro- 
cytes are  more  resistant  to  destruction  by  hypotonic  solutions.  The 
blood  corpuscles  of  a  rabbit  show  greater  and  greater  re.si8tance  to 
hypotonic  solutions  after  each  succeeding  venesection.  This  resistance 
is  greater  than  can  be  accounted  for  by  the  mere  removal  of  the  older 
corpuscles  in  the  act  of  blood-letting.  The  author  draws  from  his 
results  the  conclusion  that  young  corpuscles  are  regenerated  from  the 
old,  and  that  the  Weigert  pathological  law  holds  true,  namely,  the 
reparation  is  greater  than  the  loss.  S.  B.  S. 

The  Influence  of  Washing  on  the  Resistance  of  Red  Blood 
Corpuscles.  J.  Snapper  {Biochem.  Zeitsch.,  1912,  43,  266 — 274). — 
Blood  corpuscles,  after  washing  with  4%  dextrose  solution,  have  the 
same  degree  of  resistance  to  hypotonic  sodium  chloride  solutions  as 
those  which  have  not  been  washed.  On  the  other  hand,  after  washing 
with  0*9%  saline  solutions,  the  resistance  is  diminished.  This 
diminished  resistance  is  not  due  to  the  removal  of  any  substance 
which  inhibits  haemolysis,  but  to  a  disturbance  of  the  osmotic 
equilibrium  of  the  erythrocytes.  There  is  no  diminished  resistance  if 
to  the  0'9%  so'lium  chloride  solution,  0'1%  calcium  chloride  is  added. 
For  determining  the  resistance,  the  blood  should  not  be  collected 
therefore  in  a  solution  of  0*9%  sodium  chloride  -f-  0*4%  sodium 
citrate.  The  injury  caused  by  collection  in  such  a  fluid  cafi,  however, 
be  repaired  if  the  corpuscles  are  washed  afterwards  in  a  solution  of 
0*9%  sodium  chloride  +  0  1%  calcium  chloride.  The  increased  resist- 
ance of  young  blood  corpuscles  in  anaemic  animals  is  not  due  to  the 
relatively  large  amount  of  serum,  but  is  an  actual  property  of  the 
corpuscles  themselves,  which  does  not  disappear  after  washing  with 
0*9%  sodium  chloride  solution.  S.  B.  S. 

Mineral  Metabolism  in  a  Rabbit  Fed  on  Oats  with  Sodium 
Oxalate.  Friedrich  Luithlen  [Arch.  expt.  Path.  Pharin.,  1912,  60, 
375 — 379). — Poisoning  with  sodium  oxalate  leads  in  the  rabbit  to  a 
loss  of  bases,  a  demineralisation.  The  increase  of  excretion  falls 
especially  on  potassium,  and  then  on  calcium ;  magnesium  is  hardly 
affected.  Sodium  is  retained  id  the  body.  This  alteration  is  regarded 
as  important,  as  an  upset  in  the  proportion  of  bases  interferes  with 
the  normal  functions  of  the  body.  W,  D.  H. 

63—2 
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Metabolism  Experiments  with  Parenteral  Nutrition.  L.  Orn- 
STEiN  [Biochem.  Zeitsch.,  1912,  44,  140 — 156). — Dogs  burn  up  com- 
pletely a  mixture  of  foreign  blood-serum  and  dextrose  introduced 
under  the  skin  over  a  period  of  eight  to  twelve  days.  The  utilisation 
of  chemical  energy  is  good,  but  it  is  less  than  that  of  the  corresponding 
foodstuff  introduced  orally.  If  the  food  is  introduced  under  the  skin 
for  longer  periods,  protein  decomposition  of  the  organism  sets  in, 
the  animals  become  lean,  and  finally  die,  showing  the  symptoms  of 
anaphylaxis.  A  mixture  of  blood-serum,  dextrose,  and  olive  oil  is 
not  suitable  for  subcutaneous  feeding  ;  it  causes  protein  decomposition 
of  the  organism  immediately  after  introduction,  and  the  animal  dies 
after  a  very  short  period.  S.  B.  S. 

Behaviour  of  Inorganic  Constituents  of  Nutriments  in  the 
Alimentary  Canal.  I.  The  Behaviour  of  the  Iron  and  Calcium 
of  Flesh  in  Digestion.  Emil  Abdekhalden  and  Rudolf  Hanslian 
{Zeitsch.  physiol.  Ghem.,  1912,  80,  121 — 135. — All  recent  research  on 
organic  foods  has  shown  that  these  are  broken  down  into  simple 
products  before  they  are  absorbed.  The  question  arises  whether  the 
same  is  true  for  inorganic  food,  and  special  attention  is  directed  to 
calcium  and  iron.  In  former  days  iron  was  .supposed  to  be  nutritive 
only  if  absorbed  in  organic  union.  The  present  experiments  carried 
out  in  vitro  show  that  during  digestion  both  iron  and  calcium  are 
resolved  into  soluble  inorganic  compounds.  W.  D.  H. 

Formic  Acid  as  an  Intermediate  Product  in  Sugar  Cleavage 
in  Animals.  O.  Steppuhn  and  H.  Sciiellbach  {Zeitsch.  physiol. 
Ghem.,  1912,  80,  274 — 286). — That  formic  acid  is  an  intermediate 
product  in  the  fermentation  of  sugar  by  micro-organisms  has  been 
established  by  several  workers.  It  is  now  shown  that  the  same  is 
true  during  metabolism  in  the  higher  animals  (dogs).  The  amount  of 
formic  acid  in  the  urine  and  tissues  is  increased  by  feeding  on  dextrose. 
The  ready  oxidisability  of  formic  acid  renders  the  detection  of  larger 
quantities  difficult.  W.  D.  H, 

The  Decomposition  of  Pyruvic  Acid  by  Animal  Organs. 
M.  TscHERNORUTZKY  (-B?oc/<em.  Zeitsch.,  1912,  43,486 — 490). — In  view 
of  the  fact  that  pyruvic  acid  is  destroyed  by  yeast,  it  is  conceivable  that  it 
is  an  intermediary  product  of  carbohydrate  metabolism.  It  was,  there- 
fore, of  interest  to  ascertain  whether  it  is  destroyed  by  animal  organs. 
This  was  found  to  be  the  case,  the  liver  and  muscles  of  the  dog 
exerting  a  particularly  powerful  action  in  this  respect.  The  products 
of  change  have  not  been  isolated.  The  pyruvic  acid  was  estimated  by 
precipitation  with  pnitrophenylhydrazine.  S,  B.  S. 

The  Substitution  of  Protein,  or  an  Equivalent  Mixture  of 
Amino-acids,  by  Gelatin  and  Ammonium  Salts.  Emil  Abder- 
HALDEN  and  Arno  Ed.  Lampe  (Zeitsch.  physiol.  Ghem.,  1912,  80, 
160 — 174), — A  preliminary  account  of  a  series  of  experiments  on  dogs, 
who  received  abundant  fat  and  carbohydrate  in  their  food,  but  only 
gelatin  and  ammonium  salts  as  nitrogenous  constituents.     The  salt  used 
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was  the  aceLatu,  aiul  all  ammonium  salts  uto  imu  uf  (-(lual  nutritive 
value.  The  uitrogen  balance  was  negative  throughout ;  aminouium 
acetate,  moreover,  easily  sets  up  vomiting  and  diarrhoea.     W.  D.  H. 

Synthetic  Capacity  of  Cells  in  Mammalia.  Protein  Need  in 
Dogs  Fed  on  Ammonium  Salts  and  Single  Amino-acids. 
Em(l  Ahdkuiialden  and  Paul  Hiuscii  {Heitsch.  phyaioL  Cliein.,  1912, 
80, 1 36 —  1 59). — A  detailed  account  of  experiments  on  dog.s,  some  hvhting 
about  a  hundred  days,  which  confirm  the  findings  of  previous  workers 
that  single  amino-acids  and  ammonium  salts  can  supply  the  necessary 
nitrogen.  Ammonium  citrate  was  the  salt  employed,  and  some  dis- 
cussion on  the  merits  of  different  preparations  is  given.      W.  D.  H. 

Observations  on  Growth  During  Feeding  with  Isolated 
Articles  of  Pood.  Thomas  B.  Osborne,  Lafayette  B.  Mendel,  and 
Edna  L.  B'eruy  {Zeitsch.  physiol.  Clusm.,  1912,  80,  307— 370).— This 
paper  deals  at  length  and  with  full  experimental  details  on  a  subject 
previously  treated  by  the  authors  in  various  preliminary  articles.  The 
nutritive  value  of  individual  proteins  in  relation  to  their  chemical 
composition  is  considered  inter  alia,  and  the  important  distinction 
between  foods  capable  of  maintaining  equilibrium  and  those  essentials 
for  growth  is  insisted  on.  W.  D.  H. 

The  Influence  of  Optical  Stimula  on  the  Gaseous  Metabolism 
of  the  Brain.  Fuanz  G.  Alexander  and  Geza  Revesz  {Biochem. 
Zeitsch.,  1912,  44,  95 — 126). — Experiments  were  made  on  curari.sed 
animals  with  carefully  regulated  artificial  respiration,  which  was  pro- 
duced by  a  Meyer  pump.  The  eyes  were  submitted  to  illumination, 
and  the  gaseous  metabolism  was  measured  during  a  period  of  rest  and 
during  a  period  of  stimulation.  There  was  an  increase  of  carbon 
dioxide  output  and  oxygen  consumption  during  the  stimulation  period, 
which  also  continued  after  the  spinal  chord  was  cut.  From  the  results, 
the  conclusion  was  drawn  that  by  a  sensory  stimulus  (in  these  experi- 
inonts  an  optical  one)  there  is  an  increased  consumption  both  of  matter 
and  energy  in  the  brain.  The  stimulus  causes  a  greater  increase  in 
oxygen  consumption  than  in  carbon  dioxide  output.  S.  B.  !S. 

The  Gaseous  Metabolism  of  the  Brain.  Franz  G.  Alexander 
{Biocliem.  Zeitsch.,  1912,44,  127 — 139). — The  results  of  direct  measure- 
ment of  the  gaseous  metabolism  confirm  the  results  of  Alexander  and 
Revosz  (see  previous  abstract)  that  optical  stimulation  increases  the 
metabolism  uf  the  brain.  The  gas  in  the  arterial  and  venous  blood 
was  measured  by  the  Barcroft  method.  Side  by  side  with  increased 
gaseous  metabolism  there  was  found,  as  is  the  case  in  increased 
activity  in  other  organs,  a  greater  blood-flow  during  activity,  as 
demonstrated  by  the  rate  of  flow  through  a  pipette  (Barcroft's  method), 
and  by  plethysmographic  measurements.  S.  B.  S. 

Non-existence  of  Free  or  Combined  Lecithins  in  the  Yolk 
of  Eggs  and  in  Biological  Structures.  N.  Alberto  Barbirri 
{Compt.  rend.,  1912,  155,  312—314.  Compare  Abstr.,  1910,  i,  704).— 
The  bo-called  lecithin,  m.  p.  150°,  obtained  from  egg-yolk  by  extraction 
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with  alcohol  (compare  Abstr.,  1907,  ii,  708),  is  really  a  mixture  of 
tripalmitin,  oleopalmitin,  ovochromin  (this  vol.,  ii,  783),  and  alkali 
metaphosphates.  When  submitted  to  the  action  of  alcoholic  sulphuric 
acid  for  five  hours  on  a  water-bath,  it  shows  no  trace  of  glycerol 
or  glycerophosphoric  acid.  By  ethereal  dialysis,  ovochromin  and  alkali 
metaphosphates  can  be  separated  from  the  tripalmitin  and  oleopalmitin. 
Examination  by  physiological  methods  also  proves  it  to  be  a  mixture 
of  the  above-mentioned  substances.  Ovovitellin  when  saponified  by 
potassium  hydroxide  gives  no  trace  of  glycerol  or  fatty  acids,  thus 
proving  the  absence  of  combined  lecithin,  W.  G. 

The  Occurrence  of  Nucleic  Acid  in  Ripe  Herring  Eggs. 
Heleke  Tscheknorutzky  {Zeitsch.  physiol.  Chem.,  1912,  80, 194 — 197). 
— From  the  amount  of  purine  bases,  it  is  calculated  that  ripe  herring's 
eggs  contain  only  1*2%  of  nucleic  acid,  whereas  reckoned  from  the 
yield  of  phosphorus,  it  is  nearly  ten  times  greater.  The  nature  of  this 
phosphorus  combination  is  not  known.  W.  D.  H, 

Changes  in  the  Chemistry  of  the  Skin  by  DilBferent  Diets 
and  Poisons.  Friedrich  Luithlen  (Arch.  expt.  Path.  Pharm ,  1912, 
69,  365 — 374). — The  skin  shows  an  alteration  of  chemical  composition 
(change  in  the  amount  of  cations)  on  various  diets,  in  chromic  acid 
poisoning,  and  on  the  administration  of  sodium  oxalate.  This  leads  to 
alterations  in  the  capacity  of  the  skin  to  resist  injury  and  in  the 
liability  to  skin  diseases.  W.  D.  H. 

The  Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  IX.  The  Cholesterol  Content  of  the  Tissues, 
other  than  Liver,  of  Rabbits  under  Various  Diets  and  During 
Inanition.  George  W.  Ellis  and  John  A.  Gardner  (Proc.  Roy. 
Soc,  1912,  B,  85,  385—393.  Compare  this  vol.,  ii,  275).— The 
cholesterol  content  of  the  blood  after  food  depends  on  the  sterol  content 
of  the  food  taken.  In  the  case  of  animals  in  a  state  of  inanition 
which  are  living  on  their  own  tissues,  the  blood,  just  as  in  the  case  of 
the  liver,  contains  an  increased  amount  of  both  free  and  combined 
cholesterol. 

In  muscle  the  quantity  of  cholesterol  appears  to  bear  no  relation 
to  the  sterol  in  the  diet.  The  free  cholesterol  in  the  brain  varied  in 
different  animals  from  2 '02  to  2-88%,  whilst  in  no  case  was  there  any 
evidence  of  the  presence  of  cholesterol  ester. 

In  the  kidney  the  cholesterol  content  also  appears  to  be  independent 
of  the  diet.  In  the  case  of  starved  animals  the  total  cholesterol  is  much 
higher  than  in  normal  animals,  the  increase  in  the  cholesterol  esters 
being  specially  marked.  A  similar  increase  in  the  ester  over  the  free 
cholesterol  was  noticed  in  the  kidneys  of  animals  which  had  received 
injections  of  oil  into  the  peritoneal  cavity. 

The  lungs  were  found  to  contain  a  higher  proportion  of  cholesterol 
than  any  other  organ  excepting  brain  ;  in  this  case,  also,  the  quantity 
was  independent  of  the  diet.  W.  J.  Y. 

Nitrogenous  Extractives  of  the  Liver.  J.  Smorodinzeff 
{Zeitsch.     physiol.     Chem.,   [1912,    80,    218 — 231).  —  Carnosine    and 
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carnitine,  which  are  characteristic  muscle-extractives,  are  absent  from 
the  liver.  Methylated  purines  are  also  not  present.  Adenine,  guanine, 
methylguanidine,  and  choline  were  found.  W.  D.  H. 

The  Influence  of  Acids  and  Alkalis  on  Autolysis  with 
the  Use  of  DifiFerent  Antiseptics.  M.  Kaschiwabaka  {Zeiisch. 
physiol.  Chem.,  1912,  80,  45 — 63). — Details  are  given  of  the  course  of 
autolysis  in  the  liver  under  the  influence  of  certain  antiseptics  (oil  of 
mustard,  chloroform  water,  formaldehyde).  An  alkaline  reaction 
favours  the  growth  of  putrefactive  organisms.  The  hydrolytic 
decomposition  of  protein  goes  further  when  formaldehyde  is  employed 
than  when  chloroform  water  is  used.  Details  of  the  amounts  of 
protein  cleavage  products  under  various  conditions  are  given  in  tabular 
form.  W.  D.  H. 

Physiology  of  the  Pancreatic  Secretion.  A.  J.  Smirnoff 
(Pfliiger's  Archiv,  1912,  147,  234— 248).— A  flow  of  pancreatic  juice 
occurs  about  twenty  to  twenty-five  minutes  after  fat  is  introduced  into 
the  duodenum,  and  while  the  duodenal  contents  are  usually  neutral  or 
alkaline.  When  fat-splitting  begins,  the  amount  of  secretion  increases 
considerably.  The  juice  secreted  as  a  result  of  placing  neutral  fat  in 
the  duodenum  is  rich  in  nitrogen,  solids,  and  enzymes.  If  atropine  is 
injected  subcutaneously  at  the  height  of  fat-splitting,  the  quantity  of 
juice  is  not  lessened,  but  the  amount  of  nitrogen  and  solids  rises 
in  about  fifteen  minutes.  W.  D.  H. 

[Human  Pancreatic  Juice.]  Julius  Wohlgemuth  {Biochem. 
Zeitsch.y  1912,  43,  224— 225).— Polemical.  A  reply  to  Glaessner  (this 
vol.,  ii,  778).  S.  B.  S. 

[The  Relationship  between  the  Pancreas  and  Suprarenals.] 
Julius  Wohlgemuth  {Biocliem.  Zeitsch.,  1912.  43,  226 — 227). — A 
reply  to  Glaessner  and  Pick,  consisting  chiefly  of  a  criticism  on  the 
interpretation  of  results  (this  vol.,  ii,  782).  S.  B.  S. 

Physiology  of  the  Kidney  Secretion.  Otto  Cohnheim  (Zeitach. 
phyaiol.  Cliem.,  1912,  80,  95 — 112). — The  heteropod  snails  lend  them- 
selves to  the  study  of  biological  questions  by  means  of  pigments  on 
account  of  their  transparency.  The  uptake  of  nutriment  is  governed 
by  a  touch  reflex,  and  not  by  optical  or  chemical  stimuli.  In  the  choice 
of  nourishment,  a  chemical  organ  does,  however,  play  a  part.  The 
substances  which  lead  to  urine  formation  are  stored  in  the  kidney  cells 
before  secretion,  and  are  contained  as  salts  within  their  protoplasm. 

W.  D.  H. 

Physiology  of  Glands.  XVIII.  The  Function  of  the  Spleen 
as  an  Organ  Controlling  the  Metabolism  of  Iron.  Leon  Asheb 
and  Hans  Vogel  {Biochem.  Zeitsch.,  1912,  43,  386—409,  Compare 
this  vol.,  ii,  660). — According  to  Asher's  theory,  the  spleen  plays  an 
important  r6le  in  the  control  of  iron  metabolism.  This  is  confirmed  by 
experiments  carried  out_^  on  a  splenectomised  animal  on  diets  free  from, 
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or  rich  in,  iron.  Two  animals  from  the  same  litter  were  employed,  one 
was  used  as  a  control,  and  the  spleen  was  removed  from  the  other.  It 
was  found  that  if  young  animals  are  kept  (without  splenectomy)  for 
some  weeks  on  a  diet  free  from  iron,  the  number  of  blood  corpuscles  and 
the  haemoglobin  content  at  first  rise,  and  then  return  to  the  normal. 
The  removal  of  the  spleen  from  an  animal  on  a  diet  free  from  iron  causes 
marked  diminution  of  the  number  of  corpuscles  and  of  the  haemoglobin 
content,  lasting  for  some  weeks.  A  control  animal  under  similar 
conditions  shows  nothing  abnormal.  On  giving  the  splenectomised 
animal  meat  or  a  diet  rich  in  iron,  the  condition  of  the  blood  becomes 
normal  again.  These  results  explain  the  contradictory  experiments 
of  former  investigators  of  the  physiology  of  the  spleen,  who  used 
different  diets. 

Withdrawal  of  a  small  amount  of  blood  from  a  splenectomised 
animal  causes  a  transient  increase  in  the  erythrocytes  and  haemoglobin  ; 
in  a  normal  animal  it  causes  a  slight  decrease,  S.  B.  S. 

The  Lipoid  Content  of  Placenta.  Bianca  Bienenfeld 
(JBiochem.  Zeitsch.,  1912,  43,  245 — 255). — During  the  course  of 
pregnancy,  the  content  of  the  placenta  in  substances  soluble  in  light 
petroleum,  in  cholesterol  and  its  esters  markedly  diminishes.  In 
mature  placenta  the  petroleum  extract  contains  phosphorus  only  in 
traces,  and  in  much  smaller  quantities  than  are  found  in  the  case  of 
immature  placenta,  and  in  placenta  from  cases  of  eclampsia  and 
syphilis.  The  lipoids  (cholesterol  and  its  ester  with  lecithin)  are  much 
higher  in  immature  placenta  than  in  the  mature,  and  also  appreciably 
higher  in  syphilitic  than  in  normal  cases.  Neutral  fats  diminish 
during  the  course  of  pregnancy.  Placenta  in  cases  of  eclampsia  contain 
a  little  more,  and  in  cases  of  syphilis  a  little  less,  than  the  normal 
amount  of  neutral  fats,  S,  B,  S, 

Relationship  of  Electrical,  Mechanical,  and  Chemical 
Changes  in  Muscle.  Wolfgang  Pauli  (KoU.  Chem.  Beihefte,  1912, 
3,  361— 384).— The  explanation  of  the  source  of  the  E.M.F.  in 
muscular  action  is  based  on  the  view  that  the  acid  formed  at  the 
boundary  between  the  plasma  and  tibrillae  penetrates  into  the  latter 
and  enters  into  combination  with  protein.  The  H*  ion  combines  with 
several  molecules  of  protein,  forming  a  highly  complex  cation  and 
rapidly  diffusing  anions.  The  latter,  in  virtue  of  their  greater  speed, 
impart  a  negative  charge  to  the  surrounding  medium,  whilst  the  protein 
ions  remain  positively  charged.  Another  factor  which  comes  into 
consideration  is  that  neutral  salts  completely  discharge  a  complex 
protein  ion,  so  that  a  cell  made  up  as  follows  :  acid  protein  |  acid  |  acid 
protein  +  neutral  salt  will  give  a  definite  E.M.F.  According  to  the 
author's  theory,  the  acid  protein  corresponds  with  the  muscle  fibrillae, 
the  acid  layer  to  the  sarcoplasm,  and  the  tissue  fluid  to  the  combina- 
tion of  acid  protein  and  neutral  salt.  The  explanation  suggested  for 
the  mechanical  changes  in  the  contraction  of  muscle  is  that  on  the 
entry  of  lactic  acid  into  the  fibrillae  a  swelling  of  the  doubly  refracting 
substance  in  the  latter  takes  place,  accompanied  by  contraction, 

G,  S. 
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The  Chemistry  of  Muscular  Tissue.  II.  The  Content  of 
Striated  and  Plain  Muscular  Tissue  of  Mammals  in  Organic 
and  Inorganic  Phosphorus.  A.  Costantino  {Biochem.  Zeitsch., 
1912,  43,  165—180.  Compare  this  vol.,  ii,  67).— In  striated  muscles, 
the  sum  of  the  quantities  of  chlorine  and  phosphorus  is  greater  than 
that  of  the  equivalents  of  sodium  and  potassium.  This  statement  also 
holds  when  the  inorganic  phosphorus  is  not  included  in  the  total.  Tho 
equivalents  of  chlorine  and  phosphorus  are  ahso  in  excess  pf  those  of 
sodium  and  potassium  in  plain  muscle.  This  statement  does  not  hold, 
however,  when  the  inorganically  combined  phosphorus  is  not  included 
in  the  total.  The  analyses  in  this  case  indicate  the  existence  of  organic 
substances  containing  alkali  metals.  S.  B.  S. 

The  Pat  of  the  Smegma  of  the  Horse.  Franz  Zaribnicky 
{Zeitsch.  physiol.  Chem.,  1912,  80,  232— 236).— The  physical  constants 
for  the  fatty  material  in  the  horse's  prepuce  are  given.  There  is  nearly 
5%  of  cholesterol,  most  of  which  is  in  the  form  of  esters ;  other  higher 
alcohols  are  more  abundant,  but  their  nature  is  undetermined.  The 
fatty  acids  present  are  mostly  free.  W.  D.  H. 

Lecithin  and  Other  Lipoids  Extracted  from  Tissues  Fixed 
with  Formaldehyde.  John  Cruickshank  {J.  Path.  Bad.,  1912,  17, 
118 — 119). — The  lecithin  fraction  extracted  from  tissues  fixed  by 
formaldehyde  is  less  in  amount  than  from  normal  tissues,  but  gives 
the  same  tests,  chemical  and  biological.  This  is  especially  the  case  if 
80 — 85%  alcohol  is  used  as  the  extracting  agent,  but  "  lecithins " 
obtained  in  the  ether  extract  have  a  low  iodine  value,  and  do  not 
act  as  syphilitic  antigens  or  as  hsemolysins  with  cobra  venom. 

W.  D.  H. 

Some  Analyses  of  Urine  Composites.  John  H.  Long  and  Frank 
Gepiiart  (/.  Ame7'.  Chem.  Soc,  1912,  34,  1229— 1242).— This  paper 
presents  a  series  of  complete  analyses  of  the  urine  of  six  men  living 
under  the  same  conditions,  and  on  a  controlled  diet  for  a  period  of  over 
thirty  days.  It  is  found,  in  harmony  with  previous  experience,  that 
the  order  of  distribution  of  nitrogen  is  very  generally  the  same,  the 
percentage  falling  in  the  order :  urea  (about  80%  of  the  whole), 
creatinine,  ammonia,  uric  acid,  purine.  The  creatinine  varied  between 
21*5  and  278  mg.  daily  per  kilo,  of  body-weight,  the  highest  value 
being  found  in  the  case  of  a  rather  lean  man,  and  the  lowest  in  the 
case  of  a  fat  man.  That  the  creatinine  excretion  is  independent  of  the 
total  nitrogen  is  shown  in  the  case  of  three  other  men  who  were  kept 
for  ten  days  on  a  low  protein  diet,  and  then  for  ten  days  on  a  higher 
protein  diet,  since,  although  the  total  nitrogen  increased,  the  creatinine 
excretion  was  almost  the  same,  and  the  relation  of  the  percentage  amounts 
for  the  three  men  was  constant.  The  undetermined  nitrogen  is  shown  to 
lie  no  matter  of  diet,  for  a  decrease  in  meat  nitrogen  with  a  cori-espoud- 
ing  increase  in  that  derived  from  milk  did  not  result,  as  has  been 
suggested,  in  a  decrease  in  this  item.  Individual  peculiarity  is  said  to 
be  an  important  factor,  which  is  also  the  case  with  the  indican  excretion, 
for  this  was  found  to  be  quite  unrelated  to  diet  or  to  the  ethereal 
•sulphates  in  the  urine. 
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On  the  other  hand,  a  close  relation  is  established  between  creatinine 
and  neutral  sulphur,  which  were  found  to  vary  in  percentage  amount  in 
the  same  manner  with  change  of  diet.  They  may  both  be  of  endogenous 
origin.  The  connexion  between  the  acid  and  the  basic  ions  is  shown, 
and  attention  is  drawn  to  the  fact  that,  even  in  these  normal  cases,  the 
ammonia  excretion  must  play  an  important  part  in  fixing  the  acids,  for 
it  exceeds  the  combining  power  of  calcium  and  magnesium  together. 
It  is  also  pointed  out  that  in  attempting  to  balance  the  basic  and 
acidic  ions,  account  must  be  taken  of  the  degree  of  acidity  of  the 
phosphoric  acid  and  also  such  organic  acids  as  hippuric  acid  as  well  as 
carbonic  acid.  J.  C.  W. 

Composition  of  Bladder  Stones  in  the  Natives  of  Asia 
Minor.  Emil  Abderhalden  and  Eudolf  Hanslian  {Zeitsch.  phyAol. 
Chem.,  1912,  80,  113 — 120). — Stone  in  the  bladder  appears  to  be  very 
common  in  Asia  Minor,  and  qualitative  analyses  are  given  of  many  of 
these ;  nearly  all  were  specially  rich  in  inorganic  and  particularly  in 
calcium  salts.  The  hard  water  of  these  parts,  and  the  high  inorganic 
content  of  the  principal  grain  (Burghul)  eaten  are  considered  to  be 
important  in  the  etiology  of  the  complaint.  The  wheat  of  Asia  Minor 
is  not  richer  in  calcium  and  magnesium  than  that  grown  in  other  parts. 

W.  D.  H. 

Studies  of  Oxidation.  The  Role  of  Oxidising  Enzymes. 
Oxydases  containing  Iron.  Application  of  the  New  Ideas 
to  Diseases  of  Nutrition.  J.  8akthou  {Chem.  Zentr.,  1912,  i, 
1629—1630;  from  Bull.  Sci.  Pharm.,  1912,  18,  671— 676).— An 
account  of  the  action  of  oxidising  enzymes  and  co-enzymes.  Diseases 
of  nutrition  may  be  explained  by  the  absence  of  one  or  other  of  the 
specific  oxydases  of  the  system.  C.  H.  D. 

Etiology  of  Beri-Beri.  I.  The  Phosphorus  Content  of 
Animals  111  from  Nutrition  Defects.  Hermann  Wieland  [Arch, 
expt.  Path.  Pharm.,  1912,  69,  293 — 306). — Schaumann's  hypothesis  that 
the  amount  of  organically  combined  phosphorus  in  the  food  leads  to  a 
similar  poverty  of  phosphorus  in  the  body,  and  thus  to  beri-beri,  is  not 
confirmed  in  a  series  of  analyses  in  mice.  A  method  for  estimating 
phosphorus  (inorganic  and  organic)  in  animal  material  is  described. 

W.  D.  H. 

Effect  of  Rontgen  and  Radium  Emanations  on  the  "Vitality 
of  the  Cells  of  Mouse  Carcinoma.  B.  H.  Wedd  and  Sidney  Russ 
{J.  Path.  Bad.,  1912,  17,  1 — 11). — Freshly  excised  mouse  tumours 
sufficiently  irradiated  with  X-rays  do  not  "  take "  when  inoculated 
into  other  mice.  This  is  more  marked  when  the  rays  used  are  not  of  a 
very  penetrating  type.  The  same  is  true  for  tumours  irradiated  by 
^-rays  for  one  hour,  but  not  after  an  exposure  of  eighteen  hours  to 
y-rays  from  the  same  quantity  (5'6  mg.)  of  radium  bromide. 

W.  D.  H. 

The  Action  of  Antiglycosuric  Medicaments  and  Liver 
Glycosuria.  Ernst  Neubauer  {Biocliem.  Zeitsch.,  1912,  43,  336 — 385). 
— As  effect  of  the  piqure  can  be  observed   a   rise   of  blood-pressure 
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and  increase  of  the  liver  volume  as  a  result  of  hyperglycseraia.  This 
increase  of  blood -pressure,  accompanied  as  it  is  with  a  changed 
respiration  and  the  presence  of  lactic  acid  in  the  urine,  indicates  that 
the  piqure-diabetes  belongs  to  the  class  of  glycosuria  which  results 
from  a(^phyxia.  Like  adrenaline,  barium  chloride,  but  in  a  lesser  degree, 
exerts  a  vaso-constrictor  action.  Chloral  hydrate  and  alcohol,  which  in 
larger  doses  paralyses  the  vessels,  antagonise  the  piqUre  action  both 
on  the  vaso-motor  system  and  on  the  glycosuria.  The  antiglycoauric 
action  of  these  medicaments  can  only  be  partly  attributed  to  the 
retention  by  the  kidneys,  and  not  at  all  to  the  withdrawal  of  the 
carbohydrates  from  the  system  to  form  glycuronates  with  them. 
Plethymographic  observations  on  the  liver  indicate  hyperglyc»mia  in 
this  organ  as  the  result  of  adrenaline  action  and  of  piqdre.  The 
change  of  liver  volume  in  these  cases  runs  more  or  less  parallel  with 
the  changes  in  the  general  blood-pressure.  Chloral  hydrate  administered 
in  these  cases  causes  a  diminution  in  both  the  blood- pressure  and  in 
the  liver  volume.  The  temporary  hyperglycsemia  produced  by  a 
ligature  of  the  hepatic  vein,  and  the  subsequent  release  of  the  stasis, 
also  causes  glycosuria.  S.  B.  S. 


The  Influence  of  Nutrition,  Body-weight,  and  Water 
Diuresis  on  Phloridzin  Diabetes.  Max  Roth  {Biochevi.  Zeitsch., 
1912,  43,  10 — 30). — The  sugar  excretion  after  phloridzin  administra- 
tion can  vary  very  considerably  in  the  same  animal.  Different 
animals  also  show  great  variations  in  the  amount  excreted,  which 
variations  have  no  relation  to  the  weight  of  the  animal.  It  is  there- 
fore useless,  in  making  comparisons,  to  calculate  the  sugar  excretion 
in  terms  of  grams  per  kilo,  weight  of  animal.  In  examining  the 
influence  of  various  factors  on  the  secretion,  the  same  animal  must  be 
used.  One  mg.  phloridzin  suflSces  to  cause  glycosuria  in  healthy 
animals.  The  sugar  secretion  is  smallest  in  fasting  animals.  It 
increases  after  increasing  amounts  of  meat  ingestion,  up  to  250  grams. 
After  starchy  diets,  the  excretion  is  somewhat  greater  than  after 
a  diet  of  the  same  weight  of  meat.  It  is  largest  after  dextrose 
administration  (where,  of  course,  there  is  no  alimentary  glycosuria). 
After  casein  ingestion  the  excretion  was  gi^eater  than  that  of  a  fasting 
animal,  but  less  than  that  after  the  ingestion  of  the  same  weight  of 
meat.  The  length  of  the  existence  of  glycosuria  is  shortest  in  a 
fasting  animal  and  after  fat  ingestion,  and  longest  after  dextrose 
administration.  The  greatest  amount  of  excretion  takes  place  within 
three  hours  of  food  ingestion.  The  magnitude  of  water  diuresis 
is  without  effect  on  the  sugar  secretion.  When  the  urine  is  strongly 
alkaline  (and  only  then),  the  sugar  excretion  appears  to  be  increased. 
The  fact  that  sugar  secretion  is  lowest  at  the  time  at  which  the  liver 
becomes  most  enriched  in  glycogen  (twelve  to  fifteen  hours  after 
a  meal)  negatives  Biedl  and  Koli's  theory  of  the  primary  extn\- 
renal  production  of  sugar  in  the  liver,  and  subsequence  hyperglyctemia. 
The  authors  do  not  support  the  Pavy-Brodie-Siau  hypothesis,  but 
rather  the  elimination  theory  of  Erlandsen.  S.  B.  S. 
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Excitability  of  Organisms  by  Ultra-violet  Light,  Latent 
Period.  Law  of  Thermic  Independence,  Fatigue,  and 
Recovery  Phenomena.  Victor  Henei  and  (Mme.)  V.  Henri 
(Gompt.  rend.,  1912,  155,  414 — 417). — The  authors  have  shown 
previously  that  ultra-violet  rays  produce  involuntary  movements  in 
small  animals,  that  a  fixed  minimum  exposure  (initial  period)  is 
required  to  produce  this  effect,  and  that  a  definite  time  (latent  period) 
elapses  between  the  termination  of  the  initial  period  and  the  movement. 
The  present  paper  describes  experiments  carried  out  to  determine 
what  processes  occur  during  the  initial  period. 

The  results  show  that  during  the  initial  period  photochemical 
reactions  take  place  in  the  peripheral  organs,  and  that  the  products  of 
these  reactions  are  distributed  by  diffusion  and  osmosis.  The  initial 
and  latent  periods  are  not  affected  by  change  of  temperature. 
Prolonged  exposure  to  ultra-violet  rays  renders  Cyclops  immobile, 
but  it  responds  to  ultra-violet  rays,  and  the  "  initial  period  "  is  then 
longer,  but  gradually  returns  to  its  primitive  value.  This  is  also  the 
case  with  an  animal  in  which  the  nerve  terminals  have  been 
anaesthetised  by  cocaine,  but  not  in  one  in  which  the  nerve  centres 
have  been  anaesthetised  by  ether.  The  phenomena  of  fatigue  and 
recovery  of  excitability  by  ultra-violet  light,  therefore,  have  their  seat 
in  the  peripheral  organs.  T.  A.  H. 

The  Purgative  Action  of  Sulphur.  Hermann  Taegen  {Arch, 
expt.  Path.  Fharm.,  1912,  69,  263 — 267). — Boedeker's  reaction  for 
sulphurous  acid  is  not  applicable  to  the  animal  organism,  as  it  is  also 
positive  for  cysteine.  After  the  administration  of  sulphur,  hydrogen 
sulphide  is  formed  both  in  the  large  and  small  intestine  of  the  dog. 
its  purgative  action  is  not  due,  as  Frankl  considers,  to  the  formation 
of  sulphurous  acid,  but  of  hydrogen  sulphide.  W.  D.  H. 

Chemistry  of  Silver  Therapy.  Angelo  Angeli  (Atti  E.  Accad. 
Lincei,  1912,  [v],  21,  ii,  12 — 15). — Owing  to  the  publication  of  Paul's 
results  (this  vol.,  ii,  788),  the  author  draws  attention  to  his  own  work 
with  Marchetti  (Abstr.,  1908,  ii,  841),  Casfcellana  and  Ferrero  (Abstr., 
19C9,  i,  739),  and  Alessandri  (Abstr.,  1910,  i,  605).  T.  H.  P. 

Mesothorium,  Thorium-JT,  and  Thorium  Emanation 
Therapy.  Adolf  Bickel  {Chem.  Zentr.,  1912,  i,  1792 — 1793;  from 
Berl.  klin.  Woch.,  1912,  49,  777— 779).— It  is  not  yet  possible  to 
determine  whether  long-  or  short-lived  radioactive  substances  are 
more  suitable  for  therapeutic  purpof-es.  Thorium-X  and  thorium 
emanation  appear  to  be  ot  therapeutic  value,  and  have  the  advantage 
over  radium  of  being  available  for  internal  administration. 

C.  H.  D. 

The  Biological  Action  of  Mesothorium.  The  Biological 
Action  of  Thorium  Emanation  on  Men  after  Administration 
by  the  Alimentary  Canal.  Kenji  Kojo  {Chein.  Zentr.,  1912,  i, 
1793  ;  from  Berl.  klin.  Woch.,  1912,  49,  779—780.  Compare  pre- 
ceding   abstract). — After  the   ingestion  of   thorium- A'  solution,    the 
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emanation  is  readily  detected  in  the  breath  and  in  the  urine  for  at 
least  five  or  six  hours  when  1  c.c.  of  sohition  (1900  Mache  units)  is 
uned.  After  one  hour's  inhalation,  the  emanation  is  not  to  be  detected 
in  either  the  breath  or  urine.  0.  H.  D. 

The  Biological  Action  of  Mesothorium.  The  Action  of 
Thorium  Emanation  on  Digestive  Ferments  and  Autolysis. 
MiKAMi  (C/t«m.  Z«ntr.,  1912,  i,  1793;  from  Berl.  klin.  IVoch.,  1912,49, 
781 — 783.  Compare  preceding  abstracts). — The  action  of  thorium-JT 
and  thorium  emanation  on  pepsin,  trypsin,  and  diastase  may  be  an 
accelerating  or  a  retarding  one,  depending  partly  on  the  duration 
of  exposure.  a-Rays  are  more  active  than  /8  or  y,  and  the  latter  are 
without  influence  on  autolytic  enzymes.  C.  H.  D. 

The  Action  of  Certain  Medicaments  on  the  Healthy 
Alimentary  Canal.  L.  Klocman  (Zeiisch.  physiol.  Chem.,  1912, 
80,  17 — 34). — Various  drugs  (quinine,  arsenic,  sodium  salicylate, 
digitalis,  etc.)  wei'e  given  to  dogs  with  listulse  in  stomach  and  small 
intestine,  and  their  effects,  mainly  on  the  rate  of  progress  through 
the  alimentary  canal  and  amount  of  secretions  formed,  are  recorded. 

W.  D.  H. 

Action  of  Crystallised  Aconitine  on  Respiration.  Curt 
Hartung  {Arch.  expt.  Path.  Pharm.,  1912,69,  176 — 199). — Aconitine 
slows  respiration,  but  vagotomy  lessens  the  length  of  the  expiratory 
pauses.  Death  is  due  to  respiratory  failure,  or  in  other  cases  to 
paralysis  of  the  heart.  It  is  antagonised  by  atropine.  By  repeated 
doses,  the  animal  (rabbit)  develops  a  high  resistance  to  aconitine. 
Some  of  the  alkaloid  is  excreted  in  the  urine  unchanged.     W.  D.  H. 

Action  of  Adrenaline  in  Producing  Cardiac  Hypertrophy. 
Hugh  A.  Stewart  (/.  Path.  Bad.,  1912,  17,  64— 81).— Tn  rabbits, 
injections  of  adrenaline  produce  an  increase  in  the  muscular  tissue  of 
the  heart ;  the  muscle  fibres  are,  however,  degenerated,  and  the 
hypertrophy  is  regarded,  not  as  a  result  of  increased  work,  but  as  due 
to  the  action  of  a  toxic  agent.  The  chemical  nature  of  the  metabolic 
disturbance  is  not  yet  known.  W.  D.  H. 

Behaviour  of  y^-Iodoanisole  in  the  Animal  Organism. 
Ricoahdo  Luzzato  and  G.  Satta  {Arch.  Farm,  sperim.,  lS>12,  13, 
Reprint,  14  pp.). — /j-Iodoanisole  is  neither  a  toxic  substance  nor 
a  local  irritant,  and  is  therefore  tolerated  by  the  animal  organism 
better  than  o-iodoanisolo  (compare  Abstr.,  1911,  ii,-  1015).  Its 
administration  is  accompanied  by  an  increase  in  the  proportions 
of  organic  sulphate  and  conjugated  glycuronic  acid  in  the  urine. 

T.  H.  P. 

The  Behaviour  of  Atophan  in  the  Organism.  Max  Dohbn 
{Jiiochem.  Zeitsch.,  1912,  43,  240 — 244). — From  the  urine  of  animals 
to  which  atophan  had  been  administered,  a  hydroxy-derivative,  m.  p. 
245°  (corr.),  could  be  isolated,  which  appears  to  be  8-hydroxy-2-phenyl- 
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quinoline-4-carboxylic  acid.  In  addition,  another  hydroxyl  derivative 
was  found,  which  appears  to  be  a  hydroxypyridineuric  acid.  A  third 
substance,  of  m.  p.  310°,  which  was  only  slightly  soluble  in  acetic  acid 
(and  could  in  this  way  be  separated  from  the  other  two),  was  also 
obtained,  which  contained  C  7057,  H  688,  N  3'96%. 

In  further  confirmation  that  the  hydroxyatophan  isolated  from 
urine  contains  the  hydroxyl  group  in  position  8,  the  author  shows 
that  after  ingestion  of  8-methyoxy-2-phenylquinoline-4-carboxylic  acid, 
the  same  hydroxyatophan  is  excreted.  Here  again  several  other 
products  were  isolated.  S.  B.  S. 

Action  and  Relationships  of  Atropine  in  the  Organism.  II. 
The  Relation  of  the  Thyroid  to  the  Atropine-destroying  Power 
of  the  Blood.  Rene  Metzneb  and  E.  Hedingeb  {Arch.  expt.  Path. 
Pharm.,  1912,  69,  272 — 292).— The  microscopical  differences  seen 
in  the  rabbit's  thyroid  have  no  relation  to  the  varying  powers  of 
the  animal's  blood  to  destroy  atropine.  W.  D.  H. 

The  Role  of  Caffeine  in  the  Cardiac  Action  of  Coffee. 
H.  BusQUET  and  Makc  Tiffeneau  {Gompt.  rend.,  1912, 165,  362 — 365). 
— From  experiments  on  the  isolated  heart  of  the  rabbit,  the  authors 
find  that  caffeine  commences  to  be  active  with  a  dose  of  1  in 
100,000,  and  is  very  toxic  at  1  in  5000.  With  ordinary  coffee, 
the  toxic  effect  is  probably  due  to  other  agents,  such  as  potassium 
salts,  besides  caffeine,  their  effect  being  shown  with  coffee  deprived  of 
caffeine.  From  these  results  no  conclusion  can  be  drawn  as  to  the 
cardiac  action  of  coffee  under  the  conditions  where  it  is  consumed  by 
man. 

From  experiments  on  the  dog  in  vivo,  it  was  found  that  caffeine  and 
ordinary  coffee  infusion  both  produce  a  marked  acceleration  of  the  heart- 
beat, which  effect  lasts  about  one' hour.  Coffee  deprived  of  its  caffeine 
has  no  such  effect  even  in  strong  does.  Caffeine  is  therefore  the 
principal  agent  in  the  cardiac  action  of  coffee.  W.  G. 

The  Comparative  Cardiac  Action  of  the  Physiological 
Extract  of  Digitalis  and  Other  Digitalis  Preparations.  H, 
BusQUET  {Compt.  rend.,  1912,  155,  509 — 512). — The  cardiac  effect  of  a 
physiological  extract  of  digitalis  in  somerespects  resembles,  and  in  others 
differs  from,  the  effect  of  other  preparations  from  this  plant.  Experi- 
ments were  performed  on  rabbits,  cats,  and  dogs,  and  on  the  isolated 
heart  of  the  rabbit.  Like  other  digitalis  preparations,  the  physio- 
logical extract  exerts  a  tonic  action  on  the  heart  with  rise  in  arterial 
pressure  (compare  Etienne,  Archiv.  int.  Pharm.  Ther.,  1909,  19, 
146).  It  produces  an  acceleration  in  the  heart-beat,  followed  by 
an  irregular  beat.  It  also  suppresses  the  cardio-inhibitory  power  of  the 
vagus,  generally  during  the  acceleration  period  of  the  heart-beat  (compare 
Franck,  Gliniques  de  la  Charite,  1894,  549 — 750).  The  irregularity  of 
heart-beat  provoked  by  toxic  doses  ceases  a  few  minutes  before  death. 
In  other  respects  the  physiological  extract  differs  from  ordinary 
pharmaceutical  preparations  of  digitalis.  In  the  case  of  the  dog  no 
injection  of  physiological  extract,  however  modified  the  dose,  produces 
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any  slowing  of  the  heart-beat.  With  ordinary  extracts,  Franck  (loc. 
cit.)  lias  shown  that,  prior  to  death,  the  heart- beat  becomes  regular, 
and  then  there  is  produced  a  state  of  tetanus  followed  by  fibrillary 
tremors.  With  the  physiological  extract  death  takes  place  suddenly 
during  the  period  of  regular  heart-beat,  W.  G. 

The  Occurrence  of  Trigonelline  and  Nicotinuric  Acid  in  the 
Urine  after  the  Administration  of  Nicotinic  Acid.  I).  Ackkk- 
MANN  (Zeitsch.  Biol.,  1912,  59,  17 — 22). — His  was  the  first  to  show 
that  after  giving  dogs  pyridine  as  the  acetate,  they  secrete  pyridyl- 
methylammonium  hydroxide  in  their  urine.  Later,  Cohn  found  that 
2-picoline  was  oxidised  to  2-pyridinecarboxylic  acid,  and  secreted  in 
combination  with  glycine  as  a-pyridinuric  acid.  In  the  present 
research,  the  3-carboxylic  acid,  nicotinic  acid,  was  employed  ;  this  also 
was  methylated  in  the  body  and  excreted  as  the  alkaloid  trigonelline, 
hitherto  only  known  in  plant-life  ;  part  was  combined  with  glycine  and 
excreted  as  nicotinuric  acid.  W.  D.  H. 

Estimation  of  Physiological  Values  in  the  Small  Intestine. 
Action  of  Pilocarpine.  P.  Neukirch  {Pjluger's  Archiv,  1912,  147, 
153 — 170). — Isolated  portions  of  a  rabbit's  small  intestine  were 
employed,  and  suspended  in  Tyrode's  solution  (a  modification  of 
Ringer's  solution  containing  dextrose  like  Locke's  solution),  in  which 
they  maintained  well  their  tonus  and  rhythm.  Pilocarpine  added  to 
this  in  the  proportion  of  0*005  mg.  per  100  c.c.  acts  as  a  stimulant, 
and  the  effect  of  the  alkaloid  is  reversible  when  the  Tyrode's  solution 
is  restored.  W.  D.  H. 

[Pharmacological]  Action  of /3/8-Dichloroisopropyl  Carbamate. 
(Aleudrin.)  Th.  A.  Maass  {Biochem.  Zeitsch.,  1912,  43,  65—88).— 
This  substance  has  the  formula  CH2C1-CH(0-C0-NH2)-CH2C1,  m.  p. 
82°,  and  is  sparingly  soluble  in  water  (100  parts  dissolve  0*75  part  at 
room  temperature).  It  dissolves  in  most  organic  .solvents,  but  not  in 
light  petroleum.  It  has  been  manufactured  on  account  of  its  hypnotic 
properties.  The  author  has  investigated  its  pharmacological  action. 
In  the  case  of  fish,  the  toxic  dose  is  twenty-six  times  at  great  as  that 
necessary  to  produce  distinct  narcosis.  In  frogs,  the  hypnotic  dose  is 
0*06  to  0*08  gram,  and  the  anaesthetic  dose  0*22  to  0*24  gram  per 
gram  of  body-weight.  The  toxic  dose  is  larger  than  1  mg.  per  gram 
of  body- weight.  In  dogs,  the  smallest  active  dose  is  0*1  to  0*15  gram, 
and  the  toxic  dose  0*7  gram  per  kilo,  of  body-weight.  In  cats  the 
corresponding  toxic  dose  is  0'5  gram.  Rabbits  are  more  resistant 
than  dogs  or  cats.  Experiments  on  dogs  show  that  in  narcotising 
doses  the  antipyretic  action  is  only  slight.  The  effect  on  respiration 
is  also  small,  as  determined  by  experiments  on  rabbits.  In  concentra- 
tions of  1  :  5000  to  1  :  1000,  aleudrin  causes  a  diminution  of  activity  of 
the  isolated  frog  heart.  In  experiments  on  cats,  it  was  shown  that  the 
circulation  is  not  very  markedly  affected,  the  chief  action  being  a 
slight  dilatation  of  the  vessels  in  the  splanchnic  area.  In  man,  doses 
of  1  gram  produce  hypnosis ;  a  dose  of  even  three  times  as  large 
has  been  tolerated.     The  general  effect  is  pleasant.  S.  B.  S. 
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Physiological  Behaviour  of  Certain  Organic  Arsenic 
Derivatives  (Salvarsan  and  Sodium  Cacodylate)  in  the 
Organism.  Adriano  Valenti  {Arch.  Farm,  sperim.,  1912,  13, 
Reprint  21  pp.). — After  hypodermic,  gastric  or  intramuscular  ad- 
ministration of  **  salvarsan,"  the  elimination  of  arsenic  in  the  urine 
lasts  about  twenty-five  days.  "  Salvarsan  "  differs  markedly  from 
sodium  cacodylate  and  other  organic  arsenic  preparations  in  that  the 
arsenic  is  largely  transformed  into  the  ionic  condition,  and  it  is 
suggested  that  this  property  is  related  to  its  antisyphilitic  action. 

T.  H.  P. 

Toxicity  of  Mineral  Salts  in  the  Cerebro-spinal  Fluid.  Jean 
Camus  {Compt.  rend.,  1912,  155,  310 — 312). — A  study  of  the  toxic 
effect  of  a  number  of  mineral  salts  when  injected  into  the  cerebro- 
spinal fluid.  The  salts  studied  are  grouped  into  sulphates  and 
chlorides  and  arranged  in  ascending  order  of  toxicity  in  tables  which 
are  given  showing  the  fatal  doses  in  weight  of  salt  or  in  c.c.  of  Njl^Q- 
solutions  of  the  salts.  The  toxicity  does  not  seem  to  be  regularly 
proportional  to  any  figure,  but  the  author  suggests  from  his  results 
that,  the  rarer  the  salts  the  more  toxic  they  are.  W.  G. 

Poisonous  Properties  of  Methyl  Alcohol.  Jacob  Boeseken  and 
H,  I.  Waterman  {Cliem.  Weekblad,  1912,  9,  694— 696).— The 
poisonous  nature  of  meth)l  alcohol  is  attributed  to  its  conversion  into 
formaldehyde  by  oxidation,  the  aldehyde  then  exerting  a  powerful 
chemical  influence  on  the  substances  present  in  the  organism. 

A.  J.  W. 

The  Relative  Toxicity  of  Methyl  and  Ethyl  Alcohols  as 
Determined  by  the  Rate  of  Reproduction  in  Hydatina  senta. 
David  D.  Whitney  (Amer.  J.  Physiol.,  1912,  30,  463— 465).— Methyl 
alcohol  is  less  toxic  than  ethyl  alcohol,  as  determined  by  the  rate  of 
reproduction  in  the  rotifer,  Ilydathia  senta.  Families  subjected  to 
1%  methyl  alcohol  during  many  (ten  to  fifteen)  generations  recover 
from  its  influence  in  the  second  generation  after  the  alcohol  is  removed. 

W.  D.  h. 

Hsematinaemia  in  Toxic  Destruction  of  Blood  Corpuscles. 
Otto  Schumm  {Zeitsch.  physiol.  Chem.,  1912,  80,  1 — 5). — In  a  case  of 
chromic  acid  poisoning,  the  urine  contained  oxyhsemoglobin  and 
methsemoglobin.  The  blood-serum  contained  these  substances,  but  free 
hfematin  was  also  detected  spectroscopically ;  as  the  case  proceeded,  the 
amount  of  hsematin  increased.  W.  D.  H. 

The  Formation  of  Succinic  Acid  in  the  Animal  Body  in 
Chronic  Oxalate  Poisoning.  A.  Behre  (Chem.  Zeit.,  1912,  36, 
933 — 934). — In  a  case  of  death  from  chronic  poisoning  by  potassium 
hydrogen  oxalate,  succinic  acid  was  found  in  almost  all  internal  parts 
of  the  body,  but  especially  the  stomach,  intestines,  and  kidneys,  only 
traces  of  oxalic  acid  being  present.  Administration  of  potassium 
hydrogen  oxalate  to  dogs  also  leads  to  the  accumulation  of  succinic 
acid,  especially  in  the  kidneys.  C.  H.  D. 
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The  Inhibition  of  the  Toxic  Action  of  Iodide,  Nitrate,  Thio- 
cyanate,  and  Other  Salts  of  Sodium.  Jacqubs  Loeb  {liiocliem. 
Zeitsch.,  1912,  43,  181— 202).— The  toxic  action  of  nitnite,  iodide, 
thiocyanate,  acetate,  and  butyrate  of  sodium  on  Fundultis  is  inhibited 
by  the  chlorides  of  sodium  and  calcium,  the  deintoxicating  action  of 
the  latter  being  greater  than  that  of  the  former  salt.  The  salts  of 
calcium,  other  than  the  chloride,  have  little  action  in  this  respect. 
Although  the  essential  action  is  due  to  the  chlorine  ions,  only  the 
chlorides  of  sodium  and  calcium,  and,  to  a  very  minor  extent, 
magnesium,  are  effective.  The  toxic  effect  of  sodium  sulphate  is  not 
inhibited  by  sodium  chloride,  although  it  is  by  small  doses  of  calcium 
chloride.  Other  calcium  salts  tried  were  without  effect,  and  the  action 
appears  to  be  due  to  the  whole  molecule  and  not  to  the  ions.  A  mixture 
of  the  chlorides  of  sodium,  potassium,  and  calcium  in  the  proportions  in 
which  they  are  contained  in  sea-water  has  a  more  powerful  inhibiting 
action  on  the  toxic  effects  of  sodium  salts  than  any  other  solution. 
The  deintoxicating  action  of  the  mixture  is  discussed,  and  it  is  suggested 
that  the  particular  mixture  of  salts  which  is  found  in  sea-water  keeps 
the  surface  layers  of  the  cells  intact,  and  thus  inhibits  the  diffusion  of 
toxic  substances.  S.  B.  S. 


Toxicity  of  j3-Iminazolylethylamine  [4-^-Aminoethylgly- 
oxaline].  Albkut  Beuthelot  and  D.  M.  Bertrand  {Compt.  rend., 
1912,  156,  360— 362).— Dale  andLaidlaw  (Abstr.,  1911,  ii,  137,  1017) 
by  a  physiological  study  of  4-/3-aminoethylglyoxaline  have  established 
its  great  toxicity  for  the  guinea-pig  and  rabbit,  the  cat  being  less 
sensitive.  The  authors  have  studied  the  effects  on  monkeys,  as  being 
much  more  nearly  allied  to  human  beings.  The  fatal  dose  is  propor- 
tionally much  greater  for  a  monkey  than  for  a  guinea-pig  or  rabbit, 
being  about  50  mg.  per  kilo,  weight,  and  the  animal  succumbs  in 
about  twenty  minutes.  The  narcotic  effects  are  more  marked  than  in 
the  case  of  the  two  other  animals,  and  the  intoxication  is  less  rapid. 

W.  G. 

Diminution  of  the  Toxic  Action  of  Poisons  by  Proteins. 
H.  BoRUTTAU  {Biochein.  Zeitsch.,  1912,  43,  418 — 423). — Comparison 
was  made  between  the  toxic  action  of  "arsan,"  a  product  made  by  the 
action  of  arsenic  chloride  on  oat  protein,  and  a  mechanical  mixture  of 
the  same  protein  containing  the  same  amount  of  arsenic.  The  latter  was 
found  to  yield  much  less  arsenic  to  water  than  the  chemical  compound ; 
it  was  also  appreciably  less  toxic.  The  mechanical  mixture  became 
much  more  toxic  after  digestion  with  proteoclastic  ferments.  When 
"  arsan  "  is  pubmitted  to  dialysis  under  various  conditions,  a  large 
amount  of  the  arsenic  remains  in  the  dialyser,  although  in  solution. 
This  solution  is  slightly  less  toxic  than  the  corresponding  amount  of 
inorganic  arsenic.  This  fact  indicates  that  in  "  arsan  "  the  arsenic  is 
in  organic  combination.  Nevertheless,  the  arsenic  is  more  toxic  than 
in  the  mechanical  mixture  of  protein  and  arsenious  oxide,  and  this  fact 
indicates  the  importance  of  the  adsorptive  properties  of  the  proteins 
in  rendering  poisons  less  toxic.  !S.  B.  S. 
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The  Synergic  Action  of  Poisons.  II.  Mixed  Haemolysis. 
Hkbmann  FiJHNER  and  W.  Greb  {Arch.  expt.  Path.  Pharm.,  1912,  69, 
348 — 364.  Compare  this  vol.,  ii,  792). — The  combination  of  various 
hsemolytic  agents  produced  on  ox-blood  corpus-cles  sometimes  an 
increase,  sometimes  a  summation,  but  usually  a  decrease  of  hjemolysis. 
Biirgi's  law  on  the  actions  of  combinations  of  drugs  receives  thus  no 
confirmation.  W.  D.  H. 

Process  for  Drying  Fluids  and  Tissues  of  Animal  and 
Vegetable  Origin  by  Anhydrous  Sodium  Sulphate.  Vladimir 
Njegovan  {Biochem.  Ztitsch.,  1912,  43,  203—206). — The  material  is 
heated  to  40°,  and  then  treated  with  the  amount  of  anhydrous  sodium 
sulphate  necessary  to  combine  with  the  water.  The  mixture  is  then 
rapidly  cooled,  so  that  the  hydrated  salt,  NagSO^jlOHgO,  is  formed.  It 
is  then  powdered  and  dried  over  sulphuric  acid  in  a  vacuum,  whereby 
practically  all  the  water  is  extracted.  S.  B.  S. 
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Chemical  Composition  and  Formation  of  Enzymes.  VI. 
Acid  Formation  by  Certain  Micro-organisms.  Hans  von  Euler 
and  Hermann  Meyer  {Zeitsch.  physiol.  Chem.,  1912,  80,  241 — 252. 
Compare  this  vol.,  ii,  793). — In  the  alcoholic  fermentation,  various 
intermediate  products  occur,  and  special  interest  attaches  to  the 
formation  of  acids  by  micro-organisms.  Harden  and  Young  showed 
in  their  work  on  Bacterium  coli,  that  lactic  and  acetic  acids  accom- 
pany alcohol  when  this  organism  acts  on  dextrose.  This  result  is  fully 
confirmed  in  the  present  research.  Particulars  are  also  given  in 
regard  to  acid  formation  by  Mtocor  mucedo.  Soorpilz  is  stated  to  act 
specifically  on  xylose,  and  not  on  arabinose  (Lindner) ;  this  also  is 
confirmed,  but  the  presence  of  arabinose  accelerates  its  activity.  In 
its  action  carbon  dioxide  is  liberated,  but  no  fatty  acids  formed ;  this  is 
accompanied  by  a  change  into  a  molecule  which  is  either  optically 
inactive  or  nearly  so.  W.  D.  H. 

Chemical  Action  on  Dextrose  of  a  Variety  of  Bacillus  coli 
communis  (Bscherich)  Obtained  by  Cultivation  in  Presence 
of  a  Chloroacetate.  Arthur  Harden  and  William  J.  Penfold 
{Proc.  Boy.  Soc,  1912,  B,  85,  415— 417).— Penfold  has  shown  that 
when  B.  coli  communis  is  plated  out  on  nutrient  agar  containing 
0'5%  sodium  chloroacetate,  a  large  number  of  small  colonies  and  a  few 
large  ones  are  produced.  The  cultures  made  from  some  of  the  large 
colonies  are  found  to  have  lost  the  power  of  producing  gas  from 
dextrose  when  grown  in  dextrose  peptone  water  in  a  test-tube  provided 
with  a  Durham  gas-tube. 
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Comparative  quantitative  experiments  carried  out  with  the  original 
and  selected  organisms  have  shown  that  the  latter  grown  anaiiro- 
bically  in  presence  of  chalk  yield  a  small  quantity  of  hydrogen,  but 
very  much  less  than  tliat  fi'om  the  original  strain.  The  other  main 
difference  is  the  increased  proportion  of  lactic  acid,  and  the  correspond- 
ing diminished  proportion  of  other  products  (acetic  acid,  alcohol,  and 
carbon  dioxide). 

The  explanation  is  suggested  that  the  products  formed  by  the 
normal  organism  are  the  result  of  the  action  of  three  enzymes.  One 
of  theho  converts  the  dextrose  into  lactic  acid,  a  second  forms  alcohol, 
acetic  and  formic  acids,  and  the  third  decomposes  the  formic  acid  into 
carbon  dioxide  and  hydrogen.  The  process  of  selection  has  resulted  in 
the  survival  of  an  organism  containing  a  large  proportion  of  the  lactic 
acid-forming  enzyme  and  a  small  proportion  of  that  producing  alcohol, 
acetic  and  formic  acids.  It  still  retains  the  power  of  decomposing 
formic  acid  (compare  Harden,  Trans,,  1901,  79,  610).  W.  J.  Y. 

Action   of    Certain   Esters    of    Glycerol    on    the    Tubercle 
bacillus.     A,  T,   Salimbeni  {Compt.  rend.,  1912,   155,  368—370),— 
The  esters  studied  were  the  mono-,  di-,  and  tri-chlorohydrins.     Pre- 
liminary experiments  showed  that,  in  the  cold,  the  mono- and  di-chloro- 
hydrins  dissolve  a  fatty  matter  obtained  from  the  bacillus  by  acetone 
extraction,   but  not  a  waxy  substance  extracted   by  chloroform  and 
insoluble  in   acetone.     The  trichlorohydrin  readily  dissolved  both  fat 
and  wax.     The  study  was  then  extended  to  the  bacilli  in  the  presence 
of  the  esters  ;  for  the  first  two  the  moist  microbe  as  obtained  from 
cultures  being  used,  and  for  the  third  the  bacillus  dried  in  a  vacuum 
over  sulphuric  acid  was  used.     The  ethers  and  microbes  were  ground 
together  in  a  mortar,  and  in  a  few  seconds  were  changed  to  an  oily 
paste,  which  gradually  passed  through  an  emulsion  to  a  clear  liquid. 
The  action  of  tlie  trichlorohydrin  is  more  energetic  and  complete  than 
that  of  the  dichlorohydrin,  and  this  in  turn  than  that  of  the  mono- 
chlorohydrin.     The   bacilli  with  the  trichlorohydrin  rapidly  lose  their 
power  of   resisting   acids,   become  granular,  and  readily  take  a  blue 
stain.     After  prolonged  action  they  are  transformed  into  a  granular 
amorphous  substance.^     The  microbe  mass  so  treated  can  be  separated 
into  two  parts,  one  soluble  in  water,  precipitated  by  alcohol,  and  the 
other  insoluble  in  water.     The  insoluble  portion  contains   the  nitro- 
genous part  of  the  bacilli,  no  nitrogen  being  detectable  in  the  soluble 
portion,  which  is  insoluble  in  alcohol  and  ether,  and  when  precipitated 
is  only  partly  redissolved   by  water.     The  three  ethers  have  a  very 
marked   bactericidal   action    on    the   tubercle  bacilli,   a   few  seconds 
sufficing  to  kill  them,  W.  Q. 

Mechanism  of  the  Fertilising  Action  of  Sulphur.  E.  Boul- 
LANGER  and  M,  Duqardin  (Compt.  rend.,  1912,  155,  327—329. 
Compare  this  vol.,  ii,  381). — The  favourable  influence  which  very  small 
doses  of  sulphur  exert  on  vegetation  is  due  to  its  activating  effect  on 
the  bacteria,  which  break  down  nitrogenous  matter  in  the  soil  to 
ammonia,  and  also  to  its  influence  on  the  nitrification  ferments. 
Larger  doses  of  sulphur,  whilst  enhancing  the  first  effect,  check  the 
second.  W.  O. 
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The  Decomposition  of  Asparagine  by  Bacteria  in  Presence 
of  Free  Oxygen.  II.  Respiration  Quotient  and  Proportion 
of  Gaseous  Product.  Ton  Carlson  {Medd.  K.  Vetensk.  Nohelinst., 
1912,  2,  No.  19,  1—13.  Compare  this  vol.,  ii,  191).— In  order  to 
determine  the  relative  oxidation  capacity  of  a  species  of  bacteria,  the 
mass  of  the  bacteria  has  to  be  determined.  This  was  done  indirectly 
by  filtering  the  culture  fluid  after  an  experiment  and  determining  the 
total  carbon  in  the  filtrate  and  the  quantity  of  carbon  dioxide  formed, 
and  as  practically  all  the  carbon  was  introduced  in  the  original 
asparagine,  the  amount  of  carbon  in  the  bacteria,  and  hence  the  total 
weight  of  bacteria,  could  be  determined  by  difference. 

In  the  detailed  experiments  the  weight  of  asparagine  taken,  the 
carbon  dioxide  in  the  culture  fluid  or  given  off  in  the  course  of  the 
experiment,  the  combined  carbon  in  the  culture  fluid,  and  the  volume 
of  oxygen  taken  up  were  either  known  or  determined,  and  hence  the 
respiration  quotient  and  the  proportion  of  carbon  given  off  as  carbon 
dioxide  were  determined.  In  all  the  investigations,  one-half  and  more 
of  the  asparagine  is  converted  into  gaseous  products  and  not  assimilated. 
The  results  show  that  for  one  and  the  same  species  of  bacterium 
kfju  =  constant,  where  k  is  the  rate  of  growth,  /  is  the  amount  of  the 
carbon  converted  into  gas,  and  u  the  proportion  assimilated,  from 
which  it  follows  that  the  smaller  the  rate  of  growth  of  the  cells,  the 
more  completely  is  the  asparagine  converted  into  gaseous  products. 

G.  S. 


Some  Conditions  Influencing  Nitrogen  Fixation  by  Aerobic 
Organisms.  W.  B.  Bottomley  (Proc.  Eoy.  a^oc.,1912,  ^,85,'466— 468). 
— A  simple  and  eflicient  nutrient  medium  for  both  Azotobacter  and 
Pseudomonas,  or  for  a  mixed  culture  of  the  two,  may  be  obtained  by 
adding  to  distilled  water  1%  of  dextrin,  0*2%  of  dipotassium  phosphate, 
0*02%  magnesium  sulphate,  and  0;4%  basic  slag.  W.  J.  Y. 

The  Fermentation  of  Cocoa.  Georges  Lambert  (Chem.  Zentr., 
1912,  i,  1632;  from  Bull.  Sci.  Pharm.,  1912,  18,  574— 587).— The 
fermentation  of  cocoa  is  due  to  simultaneous  alcoholic  fermentation 
caused  by  Saccharomyces  Theobromae,  and  oxidation  of  the  colouring 
matter  by  an  oxydase,  theobromase,  the  latter  existing  ready  formed  in 
the  seed.  C.  H.  D. 


The  Reducing  Properties  of  Yeast.  Hydrogenation  of 
Sulphur  in  Alcoholic  Fermentation.  M.  A.  Chowrenko  [Zeitsch. 
physiol.  Chem.,  1912,  80,  253 — 273). — Hydrogenation  of  sulphur 
during  the  alcoholic  fermentation  is  a  property  of  several  varieties  of 
yeast  examined.  Increase  of  sugar  in  the  substrate  lead?  to  the 
production  of  more  hydrogen  sulphide.  Most  gas  is  evolved  in  the 
period  preceding  the  fermentation  and  in  the  presence  of  air.  The 
addition  of  alcohol,  toluene,  and  thymol  greatly  diminishes  the  produc- 
tion of  the  gas.  The  preparation  known  as  zymin.acts  like  the  yeast, 
and  its  power  to  do  so  is  destroyed  by  boiling.  W.  D.  H. 
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In  What  Way  is  Tartaric  Acid  Attacked  by  Yeast  ?  La8Zl6 
Karczag  (Biochem.  Zeitsch.,  1912,43,  44 — 46). — Amongst  the  products 
of  yeast  action  in  sterile  fermentations  wore  found  propionic  and 
butyric  acids  (volatile  acidM),  together  with  lactic  and  succinic  acids 
(ethereal  extract).  The  author  gives  a  scheme  showing  how  these 
acids  may  be  derived  from  tartaric  acid,  through  malic  and  glyceric 
acids  as  intermediate  products.  There  was  also  indication  of  the 
formation  of  acetaldehyde.  The  chief  processes  tuking  place  during 
yeast  fermentation  appear  to  be  reduction  processes.  S.  B.  S. 

Fermentations  with  Yeast  in  Absence  of  Sugar.  VII.  The 
Formation  of  ;3- Hydroxy butaldehyde  in  the  Fermentation 
of  Butyric  Acid.  Caul  Neubero  {Biochem.  Zeitsch.,  1912,  43, 
491 — 493.  Compare  this  vol.,  ii,  78). — In  the  fermentative  destruction 
of  potassium  pyruvate  by  yeast,  potassium  carbonate  and  acetaldehyde 
are  formed,  the  latter  undergoing  condensation  to  )3-hydroxybut- 
aldehyde  (aldol)  according  to  the  equations  2CH,'CO*C02K  +  H20  = 
2CHs-CHO  +  K^C03  +  C02  and  2CH3-CHO  =  CH8-CH(OH)-CH2-CHO. 
It  was  of  interest  to  ascertain  whether  the  latter  reaction  was  due  to 
the  yeast  or  to  the  alkali.  In  the  former  case  it  was  conceivable  that 
an  optically  active  product  would  be  produced.  The  crude  aldol  was, 
therefore,  oxidised  to  the  corresponding  )8-hydroxybutyric  acid  by 
silver  oxide,  and  isolated  as  a  silver  salt.  This  was  found,  however, 
to  be  optically  inactive.     The  problem,  therefore,  remains  unsolved. 

S.  B.  S. 

Fermentation  with  Yeast  in  Absence  of  Sugar.  VIII. 
The  Formation  of  Acetaldehyde  by  Auto-fermentation.  Carl 
Neuberg  and  J.  Kerb  {Biochem.  Zeitsch.,  1912,  43,  494 — 499.  Com- 
pare preceding  abstract). — In  view  of  the  fact  that  acetaldehyde  is 
formed  by  yeast  from  pyruvic  acid,  it  is  conceivable  that  the  latter 
substance  is  an  intermediary  product  of  change  during  fermentation. 
It  was  of  interest  to  ascertain,  therefore,  whether  acetaldehyde  is 
formed  during  auto- fermentation,  when  the  yeast  acts  only  on  the 
sugar  it  contains  in  its  own  cells.  Acetaldehyde  was,  in  fact,  found 
to  be  formed  as  a  product  of  auto-fermentation,  carried  out  under 
varied  conditions,  which  are  discussed  by  the  authors.  S.  B.  S. 

Action  of  Uranium  on  Certain  Micro-organisms.  Henri 
Agulhon  and  R.  Sazerac  {Evil.  Soc.  chim.,  1912,  [iv],  11,  868—872. 
Compare  Kayser,  this  vol.,  ii,  860). — Comparative  trials  of  the 
influence  of  uranyl  nitrate  and  uranyl  acetate  on  Aspergillus  niger, 
yeast,  and  acetic  ferment  showed  that  in  solutions  containing  up  to 
1  part  per  1000  of  either  salt  no  effect  was  produced  on  the  growth  of 
Aspergillus  niger,  but  growth  ceased  in  a  1%  solution,  possibly  due  to 
the  precipitation  of  all  the  soluble  phosphates  by  the  salt.  In  the 
case  of  yeast,  fermentation  diminished  in  presence  of  one  part  of  either 
salt  in  50,000,  and  was  stopped  by  1  in  10,000,  although  the  yeast  was 
not  killed.  The  activity  of  acetic  acid  ferment  was  incretised  by 
uranyl  acetate  and  also  by  uranyl  nitrate  so  long  as  the  proportion  of 
the  latter  present  did  not  exceed  1  in  50,000.  T.  A.  H. 
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Is  the  Bactericidal  Action  of  Radium  Emanation  due  to 
the  Evolution  of  Ozone?  Hans  Jansen  and  Ove  Strandberg 
(Chem.  Zentr.,  1912,  i,  1668;  from  Zeitsch.  Hyg.  Infekt.- Kranh,  1912, 
71,  223 — 228). — The  quantity  of  ozone  required  to  kill  bacteria  is 
much  greater  than  that  required  to  affect  potassium  iodide-starch 
paper,  whilst  in  experiments  in  which  radium  emanation  killed  bacteria, 
an  ozone  reaction  could  not  be  detected.  C.  H.  D. 

Action  of  Acids,  Bases,  and  Certain  Salts  on 
Bactericidal  Sera.  Donato  Ottolenghi  {Zeitsch.  Immunitdtsforsch. 
exp.  Tlier.,  1912,  Reprint  30  pp.). — The  author  has  examined  the  effect 
of  the  addition  of  certain  acids,  bases,  and  salts  on  bactericidal  sera, 
and  draws  the  conclusion  that  lactic,  formic,  acetic,  oxalic,  and  hydro- 
chloric acids  cause  a  diminution  in  bactericidal  power,  and  that  similar  pro- 
perties are  possessed  by  bases,  such  as  ammonia  and  potassium  hydroxide, 
and  by  salts  of  certain  organic  acids,  although  in  a  less  degree.  The 
inactivating  power  of  acids  is  connected  with  their  strength,  since 
it  appears  to  be  diminished  when,  presumably,  a  diminution  in  their 
electrolytic  dissociation  is  occasioned  by  addition  of  their  salts.  The 
bactericidal  power  of  sera  which  has  been  diminished  by  the  addition 
of  acids  may  be  partly  restored,  even  after  many  hours,  by  the 
neutralisation  of  the  acid. 

In  the  case  of  anticholera  serum,  at  any  rate,  the  influence  of  bases 
on  bactericidal  power  is  attributable  entirely,  or  in  part,  to  specific 
action  on  the  bacteria.  H.  W. 

< 

Deodorisation.  Karl  Kisskalt  (Cliem.  Zentr.,  1912, 1,1669—1670; 
from  Zeitsch.  Hyg.  Infekt.-Krank.,  1912,  71,  273— 295).— Ozone  in 
large  excess  is  capable  of  destroying  hydrogen  sulphide,  but  not  butyric 
acid,  whilst  methylindole  is  rather  masked  than  destroyed.  A  com- 
bination of  water  spray  and  ozone  has  no  advantages.  Experiments 
with  charcoal  and  other  absorbents  are  also  described.  C.  H.  D. 

The  Artificial  Nutrition  of  Seedlings.  W.  Zaleski  and 
N.  TuTORSKi  {Biochem.  Zeitsch.,  1912,  43,  7 — 9). — Pea  seedlings, 
after  sterilisation  with  bromine  water  or  hydrogen  peroxide  solution, 
can  grow  in  the  dark  in  Knop's  solution  to  which  various  sugars  have 
been  added.  The  sugar  which  gives  the  best  result  is  sucrose. 
Lsevulose,  dextrose,  and  maltose  have  about  the  same  action,  whereas  in 
galactose  no  growth  takes  place.  They  can  also  grow  in  Knop's  solu- 
tion containing  sucrose  when  the  nitrates  are  replaced  by  ammonium 
phosphate  or  sodium  aspartate.  S.  B.  S. 

Assimilation  of  Nucleic  Nitrogen  and  Phosphorus  by  the 
Inferior  Algse.  E.  C.  Teoderesco  (Compt.  rend.,  1912, 165,  300—303). 
— Pure  cultures  of  an  inferior  algae  was  grown  in  four  different  solu- 
tions:  (1)  a  complete  mineral  culture  liquid;  (2)  without  nitrogen; 
(3)  without  nitrogen  or  phosphorus;  (4)  similar  to  (3)  but  with  the 
addition  of  sodium  nucleate.  In  (2)  and  (3)  the  development  was 
almost  inappreciable.     In  (1)  the  algae  were  well  developed,  but  the 
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best  growth  was  obtained  in  (4),  although  the  algse  did  not  live  so  long 
in  (4)  as  in  (I).  On  replacing  the  sohible  sodium  nucleate  by  insoluble 
nucleic  acid,  which  fell  to  the  bottom,  the  algto  only  developed  on  the 
surface  of  the  deposit.  At  the  end  of  three  or  four  weeks  from  one- 
third  to  one-half  of  the  organic  phosphorus  originally  present  in  solu- 
tion (4)  was  found  to  have  been  converted  into  a  mineral  salt ;  thus 
certain  inferior  algae  are  capable  of  decomposing  nucleic  acid  and 
mineralising  the  phosphorus,  the  nitrogen  and  phosphorus  in  the 
nucleic  acid  seeming,  in  the  first  stages,  to  exert  a  more  favourable 
influence  on  the  rapid  and  abundant  growth  of  the  algis  than  mineral 
nitrogen  and  phosphorus.  W.  G. 

The  Law  of  the  Minimum.  Isidore  Pouget  and  D.  Chouchak 
(Compt.  rend.,  1912,  155,  303 — 306). — -A  reply  to  Maze  (compare  this 
vol.,  ii,  796).  The  authors  quote  two  further  sets  of  water-culture 
experiments  in  support  of  the  law  of  the  minimum,  and  of  the  view 
recently  put  forward  by  them  that  the  absorption  of  a  nutritive 
substtmce  is  proportional  to  the  concentration  of  the  solution,  provided 
that  the  substance  can  be  assimilated  by  the  plant  as  fast  as  it  is 
absorbed  (compare  this  vol.,  ii,  796).  They  consider  that  Maze's  law 
of  physiological  ratios  (loc.  cit.)  and  the  law  of  the  minimum  are  not 
contradictory.  W.  G. 

The  Physiological  Action  of  Neutral  Salts  of  Alkalis  and 
Alk£kline  Earths  on  Green  Plants.  Thomas  Bokorny  {Biochem. 
Zeitsch.,  1912,  43,  453 — 477). — It  has  been  shown  that  calcium  nitrate 
in  0*1%  solution  has  a  particularly  favouring  action  on  the  growth  of 
Spirogyrae  when  kept  in  the  dark.  The  author  has  investigated  the 
action  of  various  neutral  salts  of  alkalis  and  alkaline  earths  on  various 
plants,  including  higher  plants,  such  as  pea  and  bean  seedlings,  cabbages, 
and  on  yeast,  etc.  Calcium  nitrate  was  found  to  have  a  more  effective 
action  on  Spirogyra  than  any  other  salt.  It  also  has  a  beneficent 
action  on  the  growth  of  seedlings  of  higher  plants.  Rubidium  sulphate 
also  exerts  a  special  favouring  action  in  0*2%  solution.  In  05%  and 
higher  concentrations,  the  action  is  harmful.  Caesium  sulphate  can 
also  exert  a  favouring  action  (on  barley),  but  the  concentration  in  this 
case  is  much  lower  (0"01%).  Higher  concentrations  are  toxic.  Lithium 
sulphate  in  concentrations  from  0005%  to  0*01%  favourably  influences 
growth.  The  action  of  other  salts  is  not  so  marked  as  those  of 
rubidium  sulphate  and  calcium  nitrate.  S.  B.  S. 

The  Action  of  Phosphates  on  the  Post -mortal  Respiration 
of  Plants.  W.  Zaleski  and  Elisabeth  Marx  {Biochem.  Zeitsch., 
1912,  43,  1 — 6). — It  has  been  shown  that  disodium  hydrogen 
phosphate  increases  the  post-mortal  respiration  of  powdered  peas  and 
oats,  and  it  is  conceivable,  from  the  results  of  other  experiments,  that 
this  is  due  to  the  stimulation  by  phosphates  of  alcoholic  fermentation. 
On  the  other  hand,  it  may  be  due  simply  to  the  alkaline  reaction. 
Experiments  with  sodium  hydroxide  and  edestin,  which  in  this  case 
acts  as  a  base,  show  that  alkalis  increase  the  post-mortal  respiration, 
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whereas  acids  (including  casein  and  other  acids)  inhibit  it.  Nevertheless, 
the  experiments  are  not  conclusive,  as  the  objects  of  experiment  contain 
themselves  inorganic  phosphates.  S.  B.  S. 

Presence  of  Arsenic  in  Plant  Parasites  and  in  Plants 
Supporting  Parasites.  F.  Jadin  and  A.  Astruc  (Compt.  rend., 
1912,  155,  291 — 293). — The  authors  have  determined  the  amount  of 
arsenic  in  a  number  of  plant  parasites,  and  in  the  plants  on  which 
they  were  growing.  From  their  results  they  draw  the  conclusion  that 
plant  parasites,  like  plants  growing  directly  in  the  soil,  normally 
contain  a  certain  quantity  of  arsenic,  and  that  the  same  species  of 
parasite,  although  growing  on  different  trees  in  different  districts, 
contains  practically  the  same  amount  of  arsenic.  It  is,  however, 
impossible  to  establish  any  relation  between  the  arsenic  content  of  the 
parasite  and  of  the  plant  on  which  grown.  Plants  take  arsenic  from 
the  soil  in  amounts  necessary  to  them,  and  independently  of  the  richness 
of  the  soil  in  arsenic.  W.  G. 

Determination  of  Manganese  in  the  Vegetable  Kingdom. 
F,  Jadin  and  A.  Astruc  (Compt.  rend.,  1912,  155,  406—408). — As  a 
result  of  eighty  determinations  of  the  amounts  of  manganese  present 
in  plants  belonging  to  thirty-two  different  natural  orders,  the  authors 
draw  the  following  conclusions  :  (1)  manganese  is  of  constant  occurrence 
in  plants;  (2)  the  presence  of  manganese  in  vegetable  foodstuffs 
accounts,  at  least  in  part,  for  the  occurrence  of  this  element  in  the 
animal  organism  (Bertrand  and  Medigreceanu,  this  vol.,  ii,  459,  662) ; 
(3)  the  serial  portions  of  plants  are  usually  richer  in  manganese  than 
the  subterranean  parts,  and  (4)  in  the  same  species  the  quantity  of 
manganese  present  may  show  great  variation.  T.  A.  H. 

Alfalfa  Investigation.  III.  The  Colouring  Matters  in  Al- 
falfa. C.  A.  Jacobson  (/.  Amer.  Ghem.  >^oc.,  1912,  34,  1263—1266. 
Compare  this  vol.,  i,  239). — By  the  extinction  method  of  Malarski  and 
Marchlewski  (Abstr.,  1910,  ii,  362),  the  alfalfa  hay  has  been  found  to 
contain  0'68%  of  chlorophyll,  which  closely  resembles  that  from  nettle 
leaves,  and  by  studying  the  ultra-violet  absorption  bands  according  to 
Jacobson  and  Marchlewski's  method  (this  vol.,  i,  285),  it  was  observed 
that  this  particular  specimen  of  chlorophyll  contained  66%  neo-  and 
34%  aZ^o-chlorophyll.  In  addition,  the  yellow  colouring  matters  in  the 
chlorophyll  residues  were  extracted  by  means  of  ether  and  found  to 
compose  0*28%  of  the  dried  alfalfa.  J.  C.  W. 

The  Invertase  of  Aspergillus  niger.  The  Influence  of  Carbon- 
aceous Food  on  the  Secretion  of  Enzymes.  G.  Grezes  {Ann. 
Inst.  Pasteur,  1912,  26,  556 — 573). — Experiments  were  carried  out  to 
ascertain  the  effect  on  the  formation  of  invertase  in  Aspergilliis  niyer 
of  cultivating  the  mould  in  media  containing  either  sucrose  or 
sodium  succinate.  The  activity  of  the  enzyme  in  each  case  was 
estimated  by  macerating  a  given  weight  of  the  dried  mycelium  with 
water  for  two  hours  at  36°,  and  determining  the  inverting  power  of 
the  filtered  liquid  to  sucrose. 
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It  was  found  that  the  enzyme  was  present  in  largest  quantity  in  the 
mycelium  of  the  mould  after  it  had  been  habituated  to  sucrose  by 
repeated  sub-cultivation  in  a  medium  containing  sucrose,  whereas 
when  sodium  succinate  was  employed  instead  of  sucrose  in  the 
medium,  much  less  active  preparations  were  obtained. 

Attempts  to  select  an  organism  with  no  invertase  by  repeatedly 
sub-cultivating  the  mould  on  the  sodium  succinate  medium  were 
unsuccessful.  After  sixty  generations  it  still  contained  the  enzyme, 
and  when  further  sub-cultured  once  on  sucrose,  the  original  activity 
was  reproduced.  W.  J.  Y. 

Rennet  Ferment  of  Calotropis  procera  Latex.  C.  Gerber 
and  P.  Flourens  (Compt.  rend.,  1912,  155,  408— 410).— The  latex  of 
this  plant  contains  a  rennet  ferment,  which,  like  those  present  in  the 
lig  (this  vol.,  ii,  801),  papaw,  etc.,  coagulates  boiled  milk  more  rapidly 
than  raw  milk  and  is  very  resistant  to  heat.  Its  action  is  inhibited 
by  mercuric    chloride,   but  not  by  salts  of  the  alkali  metals. 

T.  A.  H. 

The  Inulin  Metabolism  of  Cichorium  Intybua  (L.)  (Chicory). 
I.  The  Seedling  Metabolism.  Viktor  Grafe  and  V.  Vouk 
{Biocfusm.  Zeitsch.,  1912,  43,  4:^4— 433).— During  the  growth  of 
the  seedling  in  the  dark  on  blotting  paper,  the  fat  of  the  seed 
(originally  18%)  biuks  in  quantity.  During  the  first  two  days  the 
sucrose  also  diminishes,  but  the  inulin  does  not  alter  greatly ; 
after  this  period  the  inulin  and  sucrose  both  increase  in  quantity. 
When  grown  in  the  light,  the  fat  also  disappears,  and  is  converted 
into  a  reducing  sugar.  This  does  not  appear,  however,  to  be  stored 
up  as  inulin,  as  is  the  case  when  the  seeds  sprout  in  the  dark,  but  is 
used  up  in  the  building  up  processes  of  the  plant.  There  is  no  simple 
quantitative  relationship  between  the  reducing  sugar  and  the  inulin, 
and  in  the  later  growth  of  the  seedling  the  quantity  of  inulin  increases, 
wiiilst  that  of  the  sucrose  remains  constant  or  diminishes.  These 
researches  indicate  that  the  inulin  is  formed  from  fat.  S.  B.  S. 

Chemical  Examination  '  of  the  Bark  of  Erythrophloeum 
Quineense.  Frederick  B.  Power  and  Arthur  H.  Salway  {Amer. 
J.  Pharm.,  1912,  84,  337— 351).— The  following  results  were  obtained 
during  an  investigation  of  the  bark  of  Erythropfdoeum  Guineense. 

A  quantity  of  the  bark  was  completely  extracted  with  hot  alcohol, 
and  the  resulting  concentrated  extract  distilled  in  a  current  of  steam, 
but  it  yielded  no  essential  oil. 

From  the  portion  of  the  extract  which  was  soluble  in  water  the 
following  substances  were  isolated  :  a  vei'v  .""mall  amount  of  luteolin, 
CjjHjqOjj  (the  tetra-acetyl  derivative  of  which,  m.  p.  222 — 224°,  was 
also  prepared),  and  a  small  amount  of  an  alkaloid  which  agreed  in  its 
characters  and  physiological  action  with  erythrophleine.  Neither  the 
alkaloid  nor  its  salts  could  be  obtained  in  a  crystalline  state.  The 
aqueous  liquid  also  contained  indefinite  amorphous  material,  a  con- 
siderable quantity  of  tannin,  and  a  sugar  which  yielded  d-phenyl- 
glucosazone,  m.  p.  210°  (decomp.). 
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The  portion  of  the  alcoholic  extract  which  was  insoluble  in  water 
consisted  of  a  dark  brown,  brittle  resin  and  represented  13 '5%  of  the 
weight  of  the  bark.  From  this  product  the  following  substances  were 
obtained:  a.  phytosterol,  G^'^H^qO,  m.  p.  130 — 133°;  possibly  a  second 
phytoslerol,  m.p.  135 — 142°,  in  quantity  to  small  to  allow  complete 
characterisation ;  cerotic,  stearic,  palmitic,  oleic,  and  linoleic  acids  ; 
very  small  amounts  of  ipuranol,  C23H3g02(OH)2,  m.  p.  162 — 163°, 
and  luteolin.  A  portion  of  the  latter  compound  was  apparently 
contained  in  the  resin  in  the  form  of  a  glucoside. 

Since  a  preliminary  test  had  indicated  the  presence  of  a  much 
larger  amount  of  the  alkaloid  than  could  subsequently  be  isolated,  it 
appeared  that  some  change  had  taken  place  during  the  processes  of 
extraction.  H.  W. 

Chemical  Constituents  of  Green  Plants.  II.  The  Volatile 
Acids  of  Hornbeam  Leaves.  Theodor  Curtius  and  HartwigFranzen 
{Sitzungsber.  Heidelherg&)\  Akad.  Wiss.,  1912,  Reprint  7  pp.). — The 
presence  of  A°-hexenaldehyde  among  the  components  of  green  plants 
has  already  been  proved  (this  vol.,  ii,  797).  For  the  further  examina- 
tion of  the  volatile  products,  hornbeam  leaves  were  distilled  in  steam 
and  the  distillate  made  alkaline  with  barium  hydroxide.  After 
distillation,  the  barium  salts  of  the  acids  remained.  Volatile 
aldehydes  were  converted  into  the  silver  salts  of  the  cor- 
responding acids  by  means  of  silver  oxide,  the  silver  salts  trans- 
formed into  barium  salts,  and  the  solution  again  distilled,  when  only 
the  volatile  alcohols  and  ketones  were  volatilised. 

The  volatile  acids  were  found  to  consist  mainly  of  formic  and  acetic 
acids  ;  smaller  quantities  of  acids  sparingly  soluble  in  water  were  also 
found,  among  which  were  a  hexenoic  acid  together  with  one  or  more  of 
its  higher  homologues.  H.  W. 

Chemical  Constituents  of  Green  Plants.  IV.  Further 
Volatile  Aldehydes  of  Hornbeam  Leaves.  Theodor  Curtius 
and  Hartwig  Franzen  {Sitzungsber.  Heidelberger.  Akad.  Wiss.,  1912, 
Reprint  18  pp.). — The  authors  have  already  proved  the  presence  of 
formaldehyde  in  plants  (this  vol.,  ii,  797).  The  barium  salts  of  the 
oxidised  aldehydes  (see  preceding  abstract)  were  employed  to  obtain 
further  insight  into  the  aldehydes  originally  present.  After  libera- 
tion of  the  acids  and  oxidation  of  formic  acid  by  yellow  mercuric 
oxide,  unsuccessful  attempts  were  made  to  separate  these  by  fractional 
precipitation  of  their  silver  salts.  Finally,  fractional  distillation  was 
found  to  be  the  readiest  method  of  separating  them. 

The  presence  of  the  following  aldehydes  was  ascertained  :  form- 
aldehyde, acetaldehyde,  w-butaldehyde,  valeraldehyde,  A^-hexen- 
aldehyde,  and  higher  homologues  of  the  latter,  of  which  the  highest 
member  is  at  least  nonenaldehyde.  Of  these  substances,  A'^-hexen- 
aldehyde  forms  by  far  the  greater  part.  Considerable  quantities  of 
acetaldehyde  and  vi-butaldehyde  are  also  present,  but  formaldehyde, 
valeraldehyde,  and  the  higher  homologues  of  hexenaldehyde  only  occur 
in  small  amounts. 

For  the  purpose  of  identifying  the  acids,  an  attempt  was  made  to 
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convert  them  into  the  corresponding  hydrazidea,  which  should  yield 
benzylidene  derivatives.  When,  however,  propionic  acid  and  anhydrous 
hydrazine  were  boiled  during  eight  hours,  l-amino-2  :  5-diethyl- 
1:3:  4-triazoIe  (compare  Dedichen,  Abstr.,  1906,  i,  639)  was  obtained 
in  place  of  the  desired  hydrazide.  H.  W. 

Chemical  Constituents  of  Green  Plants.  V.  Volatile 
Alcohols  of  Hornbeam  Leaves.  Theodor  Curtius  and  Hartwig 
Franzen  {aitzungsber.  Ihidelberger.  Akad.  Wiss.,  1912,  Reprint  11  pp.). 
— The  alcohols  obtained  from  hornbeam  leaves  (see  above)  were 
separated  by  fractional  distillation  and  the  fractions  analysed.  They 
were  found  to  contain  butylene  alcohol,  amylene  alcohol,  hexylene 
alcohol,  an  alcohol,  CgHj^O,  and  one  or  more  higher  alcohols.  The 
presence  of  ketones  could  not  be  detected  by  means  of  semicarbazide. 

The  authors  discuss  the  probable  mode  of  formation  and  function  of 
the  various  products,  the  presence  of  which  they  have  proved.  For 
details,  the  original  paper  must  be  consulted.  H.  W. 

The  Formation  of  "Tore"  in  Pine  Wood.  Ivar  Nordenskjold 
{Arkiv.  Ken.  Min.  Geol,  1912,  4,  No.  28,  1—21).—"  Tore  "  is  the 
Swedish  name  given  to  wood  obtained  from  the  rooted  stumps  left 
from  trees  which  have  been  felled  ten  to  fifteen  years  previously.  It 
is  rich  in  resin,  containing  15 — 20%  thereof,  which  is  about  double  the 
percentage  found  in  ordinary  pine  wood. 

The  formation  of  "  tore  "  is  discussed  and  a  summary  given  of  the 
results  hitherto  obtained  in  the  investigation  of  the  composition  of 
pine  wood,  its  acid  number,  specific  gravity,  etc.  Finally,  tables  are 
given  summarising  the  authors  own  results  with  respect  to  the  amount 
of  resin,  acid  number,  etc.,  found  in  a  number  of  different  specimens 
of  pine  wood.  T.  S.  P. 

The  Saponoid  of  Primula  officinalis.  Georges  Masson  (Chem. 
Zentr.,  1912,  i,  1628;  from  Bull.  Sci.  Pharni.,  1912,  18,  699—702). 
— After  removing  fat  from  the  powdered  root,  the  acid  extract  is 
dialysed,  yielding  dextrose  and  volemite,  whilst  the  residue  in  the 
dialyser  contains  primulinic  acid,  which  forms  an  amorphous  powder, 
decomp.  above  230°. 

Boiling  5%  sulphuric  acid  resolves  this  acid  into  primuligenic  acid 
and  a  reducing  sugar,  [a]i,  +  1021°  in  10%  solution.  Primuligenic 
acid  is  a  white,  amorphous  powder,  m.  p.  210 — 211°.  C.  H.  D. 

Variations  in  the  Proportion  of  Nicotine  in  the  Different 
Organs  of  the  Tobacco  Plant  During  Growth.  Ernest  Chuard 
and  K.  Mellet  {Compt.  rend.,  1912,  155,  293 — 295.  Compare 
Schloessing,  jun.,  Abstr.,  1910,  ii,  743). — The  tobacco  plants  were 
grown  and  harvested  according  to  the  Swiss  method,  and  the  amount 
of  nicotine  was  estimated  in  the  various  parts  of  the  plant  in  the 
green  state  at  various  stages  of  growth.  A  table  is  given  showing 
the  percentage  of  nicotine  in  the  leaves,  stems,  roots,  shoots,  and 
heads  at  four  stages  in  the  plant's  life.  The  by-products,  after  the 
leaf  harvest,  contain  amounts  of  alkaloid  not  to  be  neglected. 

W.  G. 
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Injury  of  Plants  by  Tobacco  Smoke.  Thomas  Bokorny  {Chem. 
Zeit.,  1912,  36,  1050— 1051).— The  injurious  effect  of  tobacco  and 
other  smoke  is  attributed  to  the  ammonia  present  combining  with  the 
protoplasm.  Nicotine  has  practically  no  effect  in  small  quantities, 
and  even  large  amounts  of  carbon  monoxide  only  retard  germination. 

N.  H.  J.  M. 

Chemical  Means  of  Protecting  Plants  from  Frost.  N.  A. 
Maximoff  {Ber.  Deut.  hot.  Ges.,  1912,  30,  293—305.  Compare  this 
vol.,  ii,  476). — The  protective  action  of  the  various  substances  is 
closely  connected  with  the  position  of  the  eutectic  point  of  the  solu- 
tion, and  diminishes  rapidly  when  this  point  is  reached.  Substances, 
such  as  mannitol,  sodium  and  potassium  sulphates,  and  sodium 
oxalate,  the  eutectic  points  of  which  are  very  high,  have  no  protective 
action. 

Isotonic  solutions  of  substances  of  varying  chemical  characters, 
having  very  low  eutectic  points,  are  almost  equal  as  protective 
agents.  The  protective  effect  is  considerably  lessened  when  the 
substance  employed  acts  injuriously  on  the  protoplasm. 

N.  H.  J.  M. 

Action  of  Monocalcium  Phosphate  in  the  Preservation  of 
Green  Fodder.  G.  Sani  (Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
ii,  108 — 112).— Green  fodder,  stored  alone  in  silos,  loses  large 
proportions  of  its  starch  and  digestible  proteins,  whilst  the  amino- 
acids  increase  largely  in  amount.  In  presence  of  0*3%  of  calcium 
monophosphate,  the  fodder  loses  little  in  digestible  proteins,  and 
shows  proportions  of  starch  and  fat  in  closer  correspondence  with 
those  of  the  original  fodder.     The  experiments  lasted  eleven  months, 

T.  H.  P. 

Oryzanin,  a  Constituent  of  Rice  Husks  and  its  Physiological 
Significance.  Umetaeo  Suzuki,  T.  Shimamura,  and  S.  Odake 
{Biochem.  Zeitsch.,  1912,  43,  89 — 153). — Hens,  doves,  mice,  and  other 
animals  readily  become  ill  when  fed  exclusively  with  shelled  rice,  and 
finally  die,  after  a  great  loss  of  body-weight.  This  effect  is  due  to  the 
absence  of  a  substance  which  is  essential  to  life,  and  which  has  been 
isolated  up  to  the  present  only  from  rice  husks.  To  this  the  authors 
give  the  name  of  oryzanin.  Whenever  this  substance  is  absent  from 
a  diet,  the  diet  is  insufficient  to  support  life.  If  it  be  added  to  an 
artificial  diet  of  fat,  protein,  carbohydrate,  and  salt,  in  which  it  is 
absent,  the  diet  again  becomes  efficient.  Dogs  also  cannot  live 
without  oryzanin,  and  they  rapidly  waste  when  fed  on  shelled  or 
extracted  rice.  If  they  receive  0*3  gram  oryzanin  daily  when  in  a 
wasted  condition  produced  by  oryzanin-free  diet,  they  rapidly  recover. 
Oryzanin  is  fairly  widely  distributed  in  various  foodstuffs.  The 
relationship  of  these  facts,  which  are  illustrated  by  numerous 
experiments,  to  beri-beri  is  discussed  by  the  authors. 

The  oryzanin  was  extracted  from  fat-free  husks  (previously 
extracted  with  ether)  by  alcohol.  From  the  alcoholic  extract  it  was 
precipitated    by  phosphotungstic   acid.     From   the   phosphotungstate 
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precipitate,  after  the  usual  treatment,  a  still  more  active  preparation 
was  obtained  by  precipitation  with  tannic  acid,  and  from  this  further 
purified  substance,  oryzanin  was  obtained  in  the  form  of  a  crystalline 
picrate.  On  hydrolysis  with  acids  it  yields  two  acids  of  unknown 
constitution,  choline,  dextrose,  and  nicotinic  acid.  From  meat,  an 
alcoholic  extract  was  obtained,  which  could  restore  dogs  which  had 
been  fed  on  oryzanin-free  diet,  but  not  mice.  An  account  is  given  of 
attempts  to  prepare  oryzanin  from  other  sources.  S.  B.  S. 

The  State  of  Combination  of  Sulphuric  Acid  in  Wine. 
W.  I.  Baragiola  and  Cn.  Godet  (Chem.  Zentr.,  1912,  ii,  139;  from 
Mitt.  Lebensmittelunters.  Ifijg  ,  1912,  3,  53 — 73). — ^The  sulphuric  acid 
in  wine  is  shown  by  physico-chemical  experiments  to  be  present  as 
secondary  sulphates.  Purely  analytical  tests  do  not  lead  to  any 
conclusion.  Adulterated  wine,  containing  primary  sulphates  and 
probably  free  sulphuric  acid,  differs  from  a  normal  wine  in  yielding 
an  ash  free  from  carbonates  and  chlorides,  and  containing  pyro-  and 
meta-phosphates  instead  of  orthophosphates.  The  acidity  of  the 
adulterated  wine  is  also  excessive.  It  is  desirable  to  express 
analytical  results  as  SO^",  and  not  as  potassium  sulphate,  a  suitable 
limiting  figure  being  1  gram  SO/'  per  litre.  C  H.  D. 

Chemical  and  Physical  Nature  of  Red  Soils.  David  J.  Hissink 
(/.  Landw.,  1912,  60,  237—241.  Compare  Blanck,  this  vol.,  ii,  482).— 
It  is  shown,  from  Blanck's  results,  that  whilst  the  number  of  mols.  of 
SiO.2  to  1  mol.  AljOg  in  the  hydrochloric  extract  of  the  red  soils 
(Roterde)  varies  from  2 '54  to  11  75,  the  numbers  obtained  with  "  rote 
Erde  "  are  very  much  higher. 

Laterite  soils  were  shown  by  van  Bemmelen  to  be  characterised  by 
high  amounts  of  alumina  in  the  silicates,  which  are  decomposed  by 
dilute  hydrochloric  acid.  Blanck's  "Roterde"  yielded  only  small 
amounts  of  aluminium,  and  the  results  obtained  with  "  rote  Erde " 
were  still  lower.  N.  H.  J.  M. 

Exchange  of  Bases  in  Soils.  Georg  Wiegner  (/.  Landw.,  1912, 
60,  197 — 222). — When  neutral  salts  and  amorphous,  so-called  double 
silicates  containing  water  interact,  the  cations  of  the  neutral  salts  are 
in  part  withdrawn  from  the  solution  and  replaced  by  cations  from  the 
silicate  gel  in  almost  equivalent  amounts ;  the  anions  remain  un- 
affected as  long  as  secondary  changes  are  excluded.  The  reaction  has 
all  the  characters  of  adsorption  (Freundlich),  and  the  conclusion  is 
drawn  that  cations  are  adsorbed,  equivalent  amounts  of  cations  being 
expelled  from  the  gel  of  the  so-called  aluminium  silicic  acid. 

In  soils,  the  conditions  are  the  same  as  in  the  aluminium 
hydroxide-silicic  acid  gel.  N.  H.  J.  M. 

The  Chemistry  of  Steam-heated  Soils.  Oswald  Schreinkr 
and  Elbert  C.  Lathrop  {J.  Anier.  Chem.  Soc.,  1912,  34,  1242—1259). 
— The  effect  of  steam  heat  on  two  soils  of  common  geological  origin 
and  of  very  similar  organic  composition,  but  of  widely  different 
ferility,  is  here  described.     In  harmony  with  previous  experience  it 
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was  found  that  there  was  an  increase  in  those  constituents  which 
dissolve  in  water  and  also  in  the  acidity  of  the  soils,  even  though 
ammonia  and  amines  were  formed.  The  organic  constituents  were 
isolated  as  far  as  possible,  and,  except  in  the  case  of  nucleic  acid, 
increased  amounts  were  found  in  the  heated  soils,  whilst,  in  addition, 
xanthine,  hypoxanthine,  guanine,  cytosine,  and  arginine  had  been 
formed.  These  decomposition  products  of  nucleic  acid  and  protein 
material  are  beneficial  to  plant  life,  but  their  effect  is  more  than 
overbalanced  by  dihydroxystearic  acid,  which  was  found  in  increased 
amount  in  the  poorer  soil  after  heating,  and,  although  originally  absent, 
was  produced  in  the  more  fertile  soil.  Culture  tests  in  the  soils  and 
their  extracts  showed  that  the  heated  soils  gave  a  poorer  plant  growth, 
the  effect  being  most  remarkable  with  what  was  originally  the  better 
soil,  and  not  until  the  harmful  products  are  modified  by  appropriate 
cultural  treatment  can  the  full  benefits  of  steaming  be  realised. 

A  consideration  of  the  results  and  of  the  origin  of  the  degradation 
products  shows  that,  although  these  soils  have  received  the  same  kind 
of  organic  matter,  they  have  been  subjected  to  different  biochemical 
factors,  resulting  in  differences  in  their  organic  matter  and  in  their 
fertility.  J.  C.  W. 

Guanine  from  a  Heated  Soil.  Elbert  C.  Lathrop  (/.  Amer.  Chem. 
Soc,  1912,  34,  1260 — 1263). — In  the  mixture  of  purine  bases  obtained 
by  Balke's  method  (Abstr.,  1893,  i,  535)  from  one  of  the  steam-heated 
soils  described  in  the  foregoing  abstract, a  base  was  found,  the  solubilities, 
colour  reactions,  and  characteristic  picrate  and  dichromate  of  which 
established  it  as  guanine.  This  is  largely  derived  from  the  decomposition 
of  nucleic  acids  (compare  Kossel,  Abstr.,  1885,  1080),  but  it  has  not 
yet  been  found  in  unheated  soil.  It  may  be  that,  like  arginine  and 
adenine,  which  are  of  infrequent  occurrence,  it  is  so  subject  to  the 
action  of  micro-organisms  and  enzymes  that  it  rapidly  loses  its 
identity.  J.  C.  W. 

Degradation  of  Phosphatic  Manures  during  a  Rotation  of 
Crops.  AcHiLLE  MuNTZ  and  Henri  Gaudechon  {Compt.  rend.,  1912, 
155,  257 — 260). — A  test  of  the  advisability  of  incorporating  in  the  soil 
at  the  commencement  of  a  rotation  the  quantity  of  phosphatic  manure 
considered  necessary  for  the  whole  series  of  crops  in  the  rotation.  A 
series  of  pot  cultures  was  set  up,  to  one  of  which  the  phosphorus  was 
added  in  the  form  of  superphosphate,  to  the  second  as  dicalcium 
phosphate,  to  the  third  as  basic  phosphate,  whilst  the  fourth  received 
no  fertiliser.  Five  sets  of  these  cultures  were  started,  and  at  the 
end  of  three  years  the  total  weight  of  dry  matter  from  the  principal 
and  catch  crops  of  each  set  of  five  similarly  treated  pots  was  estimated 
for  each  year,  and  also  the  amounts  of  phosphorus  absorbed  by  the 
crops.  In  each  set  where  the  phosphorus  had  been  added  it  was  found 
that  the  plants  absorbed  a  considerably  larger  amount  of  phosphorus 
and  gave  bigger  crops  than  the  blank  in  the  first  year.  In  the  second 
year  the  difference  was  less  marked,  and  in  the  third  year  there  was 
practically  no  difference  in  the  four  series.  Phosphatic  manures 
should,  therefore,  not  be  added  to  the  soil  in  large  amounts  at  the 
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begiauiug    of   a   roUtion,    but   in   smaller   quantities  each   year   as 
lefjuired.  W.  CJ. 

The  Action  of  Manganese  Dioxide  on  Nitrogen  Com- 
pounds, especially  Amides,  in  Reference  to  the  Use  of  the 
Dioxide  as  a  Manure.  Giovanni  Leoncini  and  Cosimo  Pikui 
(Chem.  Zentr.,  1912,  i,  1635 — 1636;  from  Staz.  tperim.  agrar.  iUd., 
1912,  45,  224 — 244). — Ammonium  compounds  are  not  oxidised  by 
manganese  dioxide.  Fatty  amides  are  oxidised  to  nitric  acid  in 
boiling  aqueou.s  solution,  with  or  without  acid  or  alkali,  bub  not 
below  30°.  Amino-acids  and  purine  derivatives  are  not  oxidised. 
Manganese  dioxide  is  thus  incapable  of  oxidising  organic  nitrogen  at 
the  ordiniiry  temperature.  C.  H.  D. 
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A  Modified  Wiley  Extraction  Apparatus.  W.  D.  Richardson 
and  E,  F.  Scherubel  (/.  Ind.  Engin.  Chem.,  1912,  4,  220).— A  de- 
scription (with  sketches)  of  two  different  modiBcations  of  the  Wiley 
extraction  agparatus  (Wiley,  Principles  and  Practice  of  Agricultural 
Analysis,  vol.  3),  with  one  or  other  of  which  the  author  considers  any 
kind  of  material  can  be  satisfactorily  extracted. 

The  "  percolating "  form  contains  an  aluminium  cup  with  a  per- 
forated base,  whilst  the  "  siphon  "  type  is  fitted  with  a  nickel-plated 
brass  cup  to  which  a  siphon  tube  is  attached  ;  the  inner  diameter  of 
the  siphon  tube  is  one-eighth  of  an  inch,  it  having  been 
found  that  larger  tubes  will  not  siphon  satisfactorily. 

F.  M.  G.  M. 

An  Abeorption  Vessel  for  the  Orsat  Gas  Ap- 
paratus. Georq  Preuss  {Chem.  Zeit.,  1912,  36,  897*). — 
The  absorption  ve.s8el,  which  is  rapid  in  action,  does  not 
require  the  reversal  of  a  tap  at  each  passage  of  the  gas, 
and  is  easily  kept  free  from  bubbles,  is  constructed  as 
shown  in  the  diagram.  The  small  tube  in  the  upper 
compartment  is  provided  with  a  glass  valve,  ground 
on  to  its  seal.  This  valve  i.s  closed  during  the  down- 
ward passage  of  the  liquid,  whilst  the  gas  is  brought 
into  intimate  contact  with  the  absorbing  liquid  by  means 
of  the  spiral  and  the  inverted  cup.  On  reversal  the  valve 
closes.  C.  H.  1). 

An  Improvement  on  the  Kjeldahl  Distilling  Apparatus. 
W.  L.  Hadlock  (/.  Ind.  Eng.  Chem.,  1912,  4,  222).— The  improve- 
ment is  essentially  a  movable  support  for  the  flasks,  consisting  of 

•  and  Zeitsck.  angno.  Chem.,  1912,  26,  2112. 
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sheets  of  galvanised  iron  containing  holes  in  which  the  flasks  rest ; 
these  can  be  raised  or  lowered  by  means  of  a  lever,  and  are  attached  to 
an  iron  frame  which  can  be  fastened  against  a  wall.         F.  M.  G.  M. 

An  Apparatus  for  Automatically  Decanting  and  Washing 
Precipitates.  Eric  Sinkinson  {Chem.  News,  1912,  106,  49 — 50). — 
The  funnel  is  attached  to  one  end  of  a  balanced  arm,  a  sliding  weight 
being  adjusted  to  balance  any  required  quantity  of  liquid.  The  arm 
in  falling  makes  and  breaks  mercury  contacts,  which  control  an 
electric  motor.  The  beaker  holding  the  liquid  to  be  decanted  is  held 
by  a  tilting  table,  the  raising  and  lowering  of  which  are  effected  by  a 
screw,  driven  by  gearing  from  the  motor.  A  pouring  rod  is  held  in 
position  by  a  spring.  The  washing  arrangement  is  a  glass  mercury 
valve,  acting  automatically,  and  provided  with  a  washing  jet  which  is 
rotated  by  means  of  a  motor.     The  action  is  entirely  automatic. 

C.  H.  D. 

Modifications  in  the  Systematic  Detection  of  the  Bases. 
Attilio  Purgotti  {Gazzeita,  1912,  42,  ii,  58 — 67). — Those  sulphides 
which  are  precipitated  by  hydrogen  sulphide  and  are  insoluble  in  am- 
monium sulphide  are  conveniently  treated  with  either  a  mixture  of  nitric 
(2  vols.)  and  sulphuric  acids  (1  vol.)  and  water  (7  vols.)  or  with 
hydrogen  peroxide  acidified  with  sulphuric  acid.  In  either  case  the 
sulphides  of  bismuth,  copper,  and  cadmium  are  dissolved,  whilst  the 
mercuric  sulphide  remains  with  the  whole  of  the  lead  as  sulphate ; 
virtually  no  nitrous  vapours  are  evolved.  A.rsenic  may, be  detected 
rapidly  and  with  certainty  by  dissolving  the  sulphide  in  the  least 
possible  quantity  of  concentrated  nitric  acid,  gradually  adding  excess 
of  calcium  carbonate,  heating  gently,  and  adding  silver  nitrate ; 
silver  arsenate  is  precipitated  in  presence  of  even  small  amounts  of 
arsenic. 

The  use  of  hydrogen  sulphide  may  be  avoided  by  adding,  to  a 
solution  of  about  0'5  gram  of  the  substance  in  50 — 60  c.c.  of  water, 
either  1 — 1*5  gram  or,  if  the  sulphide  precipitate  is  large  in  amount, 
3 — 4  grams  of  powdered  phosphorus  pentasulphide  and  heating  to 
about  60°  with  frequent  shaking  until  a.  small  portion  of  the  clear 
solution  gives  no  precipitate  with  hydrogen  sulphide.  A  little  cold 
water  is  added  and  the  precipitate  collected,  washed,  and  heated  in 
suspension  in  concentrated  ammonia  solution.  The  filtered  pre- 
cipitate is  washed  with  hot  ammonia  solution  twice  and  then  with 
water,  its  examination  being  conducted  as  described  above. 

The  filtrate  is  treated  with  a  little  nitric  acid  and  concentrated  to  a 
small  volume,  the  liquid  being  then  boiled  for  some  time  with 
sufiicient  saturated  sodium  carbonate  solution  to  form  a  precipitate, 
10 — 15  c.c.  of  20%  sodium  hydroxide  solution,  and  excess  of  sodium 
hypochlorite  solution ;  the  last  should  be  added  to  the  cooled  solution 
after  any  ammonia  present  as  ammonium  salts  has  been  expelled  by 
the  alkalis.  If  the  liquid  becomes  red  or  green  owing  to  the  presence 
of  manganese,  a  few  drops  of  alcohol  are  added  to  destroy  the 
manganate  or  permanganate  formed.  Filtration  gives  a  solution  (A) 
and  a  precipitate  (B), 
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A  may  contain  Zn,  Al,  Cr  (Ql,  V,  W),  a  yellow  colour  indicating  Cr. 
It  is  tested  thus  :  (a)  the  solution  is  heated,  acidified  with  sufficient 
nitric  acid  to  dissolve  any  precipitate  formed,  and  boiled  with  excess  of 
ammonium  hydroxide  solution.  A  white  precipitate  indicates  Al  or 
Gl ;  the  latter  is  dissolved  in  concentrated  ammonium  carbonate 
solution,  which  re-deposits  it  on  prolonged  boiling,  or  Gl  may  be 
confirmed  by  heating  with  sodium  phosphate.  Al  is  tested  for  in  the 
dry  way  in  the  residue  in=>oluble  in  ammonium  carbonate.  The 
filtrate  is  divided  into  {b),  which  is  treated  with  ammonium  sulphide,  a 
white  precipitate  indicating  Zn  ;  the  filtrate  from  the  zinc  sulphide 
will  be  red  or  brown,  and  will  give  a  brown  precipitate  on  acidification 
with  hydrochloric  acid,  in  presence  of  V  or  W ;  and  (c),  which  is 
acidified  with  acetic  acid  and  treated  with  one  or  two  drops  of  lead 
acetate  solution  :  yellow  precipitate  shows  Cr. 

B  may  contain  FogOg,  MnOg,  COgO^,  NioOj,,  MgO,  and  Ba,  Sr  and  Ca 
as  carbonates  or  phosphates  (also  U,  Th,  Zr,  Ce,  etc.).  It  is  washed 
with  boiling  water  until  neutral.  (d)  A  small  amount  of  the 
precipitate  is  boiled  with  excess  of  concentrated  nitric  acid  and  lead 
dioxide,  diluted  with  water,  and  left ;  reddish-violet  supernatant 
liquid  shows  Mn.  (e)  To  a  small  portion  of  the  precipitate  dissolved 
in  the  minimum  quantity  of  concentrated  hydrochloric  acid  are  added 
3 — 4  c.c.  of  a  mixture  in  equal  volumes  of  amyl  alcohol  and  ether  (or 
the  alcohol  alone)  and  3 — 4  c.c.  of  50%  potassium  thiocyanate 
solution.  On  vigorous  shaking  the  alcohol  assumes  a  green  colour  in 
presence  of  cobalt  and  a  red  colour  in  presence  of  iron ;  the  red 
colour  may  be  destroyed,  and  any  green  colour  revealed  by  shaking 
with  excess  of  crystalline  sodium  acetate.  {/)  The  rest  of  the  pre- 
cipitate is  heated  with  a  mixture  of  S^V-solutions  of  ammonium 
chloride  and  carbonate  (1:4),  which  dissolves  the  Mg,  Ni,  and  any 
traces  of  cobalt.  Addition  of  ammonium  sodium  phosphate  and  excess  of 
ammonia  to  the  filtered  solution  gives  a  white,  crystalline  precipitate  if 
magnesium  is  present,  whilst  a  faint,  white  turbidity  soluble  in  a 
little  ammonium  citrate  indicates  traces  of  Ba,  Ca  or  Sr.  {y)  The 
liquid  from  the  magnesium  precipitate  is  boiled,  concentrated  to  expel 
ammonia,  and  treated  with  ammonium  sulphide ;  a  black  precipitate 
indicates  nickel  if  cobalt  is  absent,  but  may  be  due  to  traces  of  the 
latter  metal  when  this  is  present,  {h)  The  filtrate  from  the  nickel 
sulphide  is  freed  from  ammonium  sulphide  by  boiling,  acidified  with 
hydrochloric  acid,  and  tested  for  uranium  with  potassium  ferrocyanide. 
(t)  The  precipitate  undissolved  by  the  ammoniacal  mixture  is  dissolved 
in  the  minimal  quantity  of  hot  hydrochloric  acid,  and  the  liquid 
treated  with  1 : 1  sulphuric  acid  and  at  least  double  its  volume  of 
alcohol  (denatured) ;  a  white  precipitate  shows  Ba,  Ca,  Sr,  or  a  rare 
earth  metal. 

The  precipitate  is  washed  with  alcohol,  gently  heated  with  water, 
and  filtered.  The  filtrate  gives  a  precipitate  with  ammonia  if  rare 
earths  are  present.  To  the  filtrate  from  this,  ammonium  oxalate  is 
added,  the  precipitate  formed  being  suspended  in  water  and  boiled  for 
some  time  with  excess  of  crystallised  sodium  carbonate ;  the  pre- 
cipitate is  then  collected,  washed,  and  dissolved  in  acetic  acid.  If 
calcium  has  been  indicated  by  precipitation  occurring  with  ammonium 
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oxalate,  the  acetic  acid  solution  is  rendered  alkaline  with  ammonia, 
heated  to  boiling,  treated  with  at  least  an  equal  volume  of  saturated 
potassium  ferrocyanide  solution,  again  boiled,  and  the  cooled  liquid 
filtered.  The  filtrate  is  boiled  with  sodium  carbonate,  the  precipitate 
formed  being  dissolved  in  acetic  acid,  and  this  solution  treated  with 
potassium  dichromate  ;  a  yellow  precipitate  indicates  Ba.  The  filtrate 
from  this  is  neutralised  with  ammonia  and  boiled,  a  precipitate  being 
formed  if  strontium  is  present  in  marked  quantity  ;  if  not,  one-third 
or  one-half  of  its  volume  of  alcohol  is  added  to  the  liquid,  which  is 
boiled,  a  voluminous  precipitate  of  strontium  chromate  being  then 
obtained  even  with  traces  of  Sr.  Where  calcium  is  absent,  the  above 
acetic  acid  solution  is  treated  directly  with  dichromate. 

The  alkali  metals  and  ammonia  are  best  detected  by  the  procedure 
described  by  Vortmann. 

The  rare  earth  precipitate  obtained  with  ammonia  (see  above) 
contains  almost  all  the  thorium,  part  of  the  cerium,  and  a  little 
zirconium,  whilst  the  alcoholic  solution  from  which  the  calcium, 
barium,  and  strontium  are  separated  contains  almost  all  the  zirconium, 
part  of  the  cerium,  and  a  little  thorium.  Methods  are  given  for 
detecting  these  metals.  T.  H.  P. 

Benzoic  Acid  as  an  Acidimetric  Standard.  George  W. 
MoREY  {J.  Washington  Acad,  Set.,  1912,  2,  306 — 309;  J.  Amer.  Chem. 
Soc,  1912,  34,  1027— 1033).— From  the  results  of  experiments  on  the 
standardisation  of  hydrochloric  acid  solutions  by  Hulett  and  Bonner's 
method  (Abstr.,  1909,  2,  342),  the  silver  chloride  method,  against 
sulphuric  acid,  sodium  oxalate,  and  benzoic  acid  respectively,  the 
author  is  led  to  the  conclusion  that  the  latter  constitutes  an  accurate 
standard  in  acidimetry.  Its  stability,  high  molecular  weight,  and  lack 
of  hydroscopicity  are  points  in  its  favour,  whilst  its  bulkiness  can 
easily  be  reduced  by  fusion  before  use.  H.  W. 

Application  of  Ultra-violet  Light  in  Chemical  Analysis. 
Marc  Landau  {Compt.  rend.,  1912,  155,  403—406). — Ethylene  is 
slowly  polymerised  by  light  from  a  mercury  lamp  of  110  volts,  but 
the  action  is  incomplete  even  after  134  hours.  With  a  600  volt 
mercury  lamp,  polymerisation  is  eventually  complete,  both  for  ethylene 
and  acetylene.  Ethane  and  methane  are  not  affected  by  ultra-violet 
light,  but  in  the  presence  of  excess  of  oxygen  the  former  is  eventually 
completely  oxidised  to  carbon  dioxide  and  water.  Carbon  monoxide 
in  presence  of  oxygen  is  also  slowly,  but  completely,  oxidised  to  carbon 
dioxide.  The  author  suggests  that  the  analysis  of  mixtures  of 
hydrogen,  ethylene,  and  ethane  might  be  accomplished  by  the  use  of 
ultra-violet  light.  T.  A.  H. 

Electrolytic  Analysis  with  Platinum  Electrodes  of  Light 
Weight.  Frank  A.  Gooch  and  W.  L.  Burdick  {Amer.  J.  Set.,  1912,  [iv], 
34,  107 — 112). — Owing  to  the  high  cost  of  platinum,  the  authors  have 
experimented  with  various  electrodes  in  which  the  weight  of  platinum 
has  been  cut  down  to  a  minimum.  Ordinary  electrodes  of  platinised 
glass  (gas-electrodes)  are  not  suitable,  as  the  films  flake  off  during  the 
electrolysis,  and  are  also  removed  from  the  glass  when  the  deposited 
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metal  is  subsequently  dissolved  by  a  suitable  reagent.  A  much  more 
closely  adherent  film  may  be  obtained  when  a  viscous  mixture  of 
glycerol  and  dry  chloroplatinic  acid  is  substituted  for  the  usual 
plating  solution,  and  on  electrodes  prepared  in  this  way  ()'13  gram  of 
copper  may  be  deposited  quantitatively  in  thirty  to  forty  minutes,  using 
2  amperes  and  rotating  the  cathode.  Similarly,  0'07  gram  of  nickel 
can  be  deposited  quantitatively  in  thirty  to  fifty  minutes.  This  elec- 
trode suffers  from  the  disadvantage,  however,  that  there  is  a  tendency 
of  the  film  to  disintegrate  when  the  deposited  metal  is  subsequently 
dissolved  off  the  electrode,  so  that  after  a  few  successive  determina- 
tions the  film  needs  to  be  renewed  ;  also,  there  is  some  tendency  to  the 
disengagement  of  particles  during  the  process  of  electrolysis. 

In  another  form  of  apparatus  the  cathode  (rotating)  consists  of  a 
disk  of  gauze  or  foil,  about  1  cm.  square,  carried  by  a  rod  of  lead 
glass  which  is  fused  into  the  meshes  of  the  gauze  or  into  a  central  hole 
in  the  foil.  The  cathode  rotates  in  a  small  cell  made  from  a  thistle 
funnel,  through  the  bottom  of  which  is  fused  the  anode,  also  1  cm. 
square.  With  such  a  small  cathode  the  deposited  metal  lacks  com- 
pactness, and  is  likely  to  be  disengaged  from  the  electrode,  so  that  in 
carrying  out  the  analysis  the  cell,  together  with  the  electrodes,  is  first 
weighed,  and  then,  after  the  electrolysis  is  complete,  the  electrodes, 
cell,  and  disengaged  particles  of  deposited  metal  are  carefully  washed 
and  dried  and  weighed  again.  The  results  obtained  with  this 
apparatus  were  fairly  satisfactory,  but  it  was  difficult  to  carry  out  the 
washing  thoroughly.  To  obviate  this  difficulty  a  platinum  sieve,  on 
which  a  felt  of  asbestos  was  deposited,  was  fused  into  a  small  glass 
tube,  so  that  the  washing  could  be  done  by  applying  suction  to  the 
end  of  the  tube,  which  dipped  into  the  cell,  and  adding  water  con- 
tinuously to  the  cell  until  the  washing  was  complete.  The  sieve  tube 
is  weighed  with  the  cell  and  its  electrodes,  both  before  and  after  the 
electrolysis.  The  total  weight  of  the  cell  and  its  electrodes  is 
17 — 18  grams,  and  the  weight  of  platinum  about  1  gram.  Very 
good  results  were  obtained  in  the  quantitative  deposition  of  nickel 
and  copper,  the  details  being  the  same  as  those  given  with  the 
platinised  glass  electrodes.  T.  S.  P. 

Decomposition  Potentials  of  Certain  Double  Thiosulphates 
and  their  Application  to  Electro  analysis.  Em i lid  Jimeno  Gil 
(Anal.  Fis.  Quim.,  1912,  10,  271— 284).— The  potential  difference 
between  silver  and  a  zV/lOO-solution  of  silver  sodium  thiosulphate  is 
0'397  volt,  and  that  between  mercury  and  a  iV/ 100- solution  of  mercury 
potassium  thiosulphate  is  0"3526  volt. 

When  these  solutions  are  employed  in  electro-analysis  it  is  neces- 
sary to  use  a  diaphragm  of  parchment  paper  or  a  porous  cell  between 
the  electrodes  in  order  to  prevent  sulphuration  of  the  deposited  metal. 
Good  results  are  thus  given  by  ammoniacal  solutions,  but  the  method 
presents  no  advantages  over  other  well-known  processes.       G.  D.  L. 

Estimation  of  Hydrogen  and  Methane  in  Gas  Mixtures. 
Waltheu  Hempkl  {Zeitsch.  angew.  Chf.in.,  1912,  25,  1841  —  1845).— 
An  illustrated  description  of  the  fractional  combustion  and  absorption 
of  gaseous  mixtures  occurring  in  salt  mines.  L.  de  K. 
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Detection  and  Estimation  of  Haloid  Hydrogen  in  Presence 
of  Hydrogen  Cyanide  by  means  of  Formaldehyde,  Karl 
PoLSTOEFF  and  Hermann  Meyer  {Zeitsch.  anal.  Chem.,  1912,  61, 
601 — 609). — The  process  is  based  on  the  fact  that,  in  dilute  solutions, 
1  mol.  of  hydrogen  cyanide  combines  with  1  mol.  of  formaldehyde,  form- 
ing a  compound  not  precipitated  by  silver  nitrate.  After  testing  for 
hydrogen  cyanide  in  the  usual  way  (Prussian-blue  test),  the  alkaline 
solution  is  mixed  with  excess  of  formaldehyde,  and  after  acidifying  the 
solution  with  nitric  acid  the  liquid  is  tested  with  silver  nitrate  for  its 
halogen. 

For  the  quantitative  estimation  about  0'6  gram  of  the  cyanide  is 
dissolved  in  100  c.c.  of  water,  the  liquid  is,  if  necessary,  rendered 
alkaline  with  pure  sodium  hydroxide,  and  20 — 30  drops  of  35% 
formaldehyde  are  added.  After  a  few  minutes,  5  c.c.  of  30%  nitric 
acid  are  added,  and  the  halogen  is  titrated  with  standard  silver  solution 
(Volhard's  thiocyanate  method).  L,  de  K. 

Detection  of  Chlorine  in  Iodine.  H.  Bouge  {Chem.  Zentr.^ 
1912,  ii,  60—61  ;  from  Bull.  Sci.  Pharm.,  1912,  19,  72— 74).— Two 
grams  of  iodine  are  shaken  with  25  grams  of  benzene  for  fifteen 
minutes,  the  decanted  liquid  is  then  shaken  with  5  c.c.  of  water,  and 
the  aqueous  layer  again  shaken  with  benzene  to  remove  iodine.  The 
aqueous  layer  is  then  placed  in  a  test-tube  with  0"1  gram  of  potassium 
permanganate  and  1 — 2  c.c.  of  sulphuric  acid,  a  cork  and  delivery  tube 
are  fitted,  and  the  vapours  evolved  on  boiling  are  passed  into  a  few 
drops  of  pure  sodium  hydroxide  solution.  If  chlorine  is  present,  form- 
ing chlorobenzene,  the  alkali  solution  gives  a  bhae  coloration  when 
heated  with  Deniges'  reagent.  The  reaction  fails  if  the  chlorine  is  less 
than  0*2%.  In  this  case  the  aqueous  solution  is  mixed  with  silver 
nitrate  and  nitric  acid,  and  the  precipitate  of  silver  halide  is  tested  by 
its  solubility  in  ammonia  and  ammonium  nitrate  for  the  presence  of 
chloride.  C.  H.  D. 

Estimation  of  Chlorous  Acid.  G.  Las^gue  {Bull.  Soc.  chim., 
1912,  [iv],  11,  884 — 886). — The  method  depends  on  the  precipitation 
of  the  acid  as  lead  chlorite,  which  is  practically  insoluble  in  80% 
alcohol. 

Excess  of  lead  nitrate  is  added  to  a  solution  of  the  chlorite,  free 
from  alkali,  and  the  mixture  agitated  well.  Six  volumes  of  alcohol 
(85°  French)  is  then  added,  and  the  whole  allowed  to  remain  one  hour, 
after  which  the  precipitate  is  collected  and  dried  under  reduced 
pressure  over  sulphuric  acid.  If  alkali  is  present  it  is  neutralised  by 
adding  magnesium  nitrate,  and  the  process  described  above  is  applied 
to  the  filtrate. 

Chlorites  may  be  estimated  by  the  above  method  in  presence  of 
hypochlorites  and  chlorides,  and  the  two  latter  may  be  determined  in 
the  same  solution,  the  first  by  titrating  the  iodine  liberated  by  adding 
potassium  iodide  and  hydrochloric  acid  and  deducting  that  due  to  the 
action  of  the  chlorite,  and  the  second  by  reducing  the  two  oxy-salts  to 
chloride  by  sodium  arsenite  and  then  determining  the  total  chloride 
and  deducting  that  due  to  the  oxy-salts.     Chlorates  do  not  affect  the 
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hypochlorite  determination  unless  they  are  present  to  a  larger  extent 
than  0*6  gram  per  litre,  and  thoy  can  be  determined  after  the  chloride 
by  treating  the  filtrate  from  the  final  estimation  with  sodium  nitrite 
and  estimating  the  chloride  produced  by  the  reduction  of  the  chlorates. 

T.  A.  H. 

Sensitive  Reaction  for  Bromine  in  Presence  of  Other 
Halogens.  Icii.io  Guakkschi  {Atti  A*.  Accad.  Sci.  7'orino,  1912,  47, 
696 — 703). — A  trace  of  bromine  gives  an  intense  violet-blue  coloration 
with  a  solution  of  magenta  previously  decolorised  by  means  of  sulphur 
dioxide  (SchifE's  aldehyde  reagent).  Under  similar  conditions  iodine 
gives  virtually  no  colour,  and  chlorine  yields  merely  a  browni.sh- 
yellow  or  red  tint.  The  magenta  reagent  is  best  applied  on  pure  filter- 
paper,  quite  free  from  starch,  the  paper  being  suspended  over  the 
liquid  in  which  the  bromine  has  been  liberated  by  mems  of  chlorine 
water,  etc.  When  a  liquid  containing  this  colouring  matter  is  shaken 
with  ether,  the  colour  collects  between  the  ethereal  and  aqueous 
layers.  On  the  other  hand,  the  coloration  given  by  the  magenta  reagent 
with  formaldehyde  or  acetaldehyde  is  reddish-violet,  and  the  colour  is 
not  removed  from  the  solution  by  ether  ;  further,  this  coloration  is 
produced  only  in  solution,  and  is  not  given  by  the  vapour  of  the 
aldehyde. 

The  violet  coloration  is  obtained  with  as  little  as  O'OOOOl  gram  of 
potassium  bromide  in  01  c.c.  of  soluticn  after  treatment  with  2  c.c.  of 
25%  chromic  acid  .solution. 

The  reaction  is  hindered  by  nitrites,  which  must  be  previously 
removed,  whilst  thiccyanates  give  either  no  reaction  or  a  faint  rose 
coloration. 

The  colouring  matter  thus  formed  by  bromine  has  been  obtained  as 
a  violet,  microcrystalline  powder,  exhibiting  metallic  reflexion  and 
containing  a  large  proportion  of  bromine.  It  dyes  silk,  cotton  and 
wool,  and,  when  heated  to  high  temperatures,  first  assumes  an 
iridescent  golden-yellow  colour  with  a  bronze-green  metallic  lustre, 
then  turns  green,  and  finally  decomposes.  It  is  probably  identical 
with  the  tetrabromo- derivative  of  magenta,  CogHj^ONgBr^,  obtained  by 
Caro  and  Graebe.  '  T.  H.  P. 

Diffusion  of  Bromine  in  Nature  and  its  Detection  in  Organic 
Substances.  Icilio  Guareschi  {Atti  Ii.  Accad.  Set.  Torino,  1912, 
47,  988 — 998). — The  reaction  previously  described  (preceding 
abstract)  reveals  the  presence  of  traces  of  bromine  compounds  in  many 
natural  and  commercial  products ;  the  latter  are  oxidised  by  means  of 
chromic  acid  before  being  tested  with  the  magenta  reagent.  Human 
urine,  the  ash  of  oak  wood,  all  products  derived  directly  or  in- 
directly from  sea  salt  or  from  the  Stassfurt  deposits,  etc.,  contain 
small  proportions  of  bromine,  which  is,  however,  not  present  in 
bone  ash. 

Bromine  may  be  detected  in  an  organic  compound  by  oxidising 
a  fraction  of  a  milligram  of  the  latter  by  means  of  chromic  acid  and 
suspending  a  filter-paper  moistened  with  the  decolorised  magenta  in  the 
teat-tube.    Addition  of  the  magenta  solution  to  5  c.c.  of  liquid  contain- 
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ing  0 "0000025  gram  of  potassium  bromate  results  in  a  distinct  reddish- 
violet  coloration  ;  the  method  may  therefore  be  applied  to  the  detection 
of  bromates  (1  part  in  20,000)  in  bromides. 

The  magenta  may  be  replaced  by :  magenta-S,  rosaniline  acetate, 
pararosauiline  hydrochloride,  and  Hofmann's  violet,  which  reacts  more 
slowly,  but  gives  a  more  intense  coloration. 

Magenta  decolorised  with  sulphur  dioxide  is  not  coloured  by 
prolonged  passage  through  it  of  air  or  carbon  dioxide.  T.  H.  P. 

The  Estimation  of  Halogens  in  Organic  Compounds,  includ- 
ing a  Device  for  the  Combustion  of  Volatile  Substances. 
E.  Emmet  Reid  (/.  A7ner.  Chem.  Soc,  1912,  34,  1033— 1039).— The 
halogens  may  be  readily  estimated  by  a  combustion  method  in  which 
they  are  absorbed  by  a  weighed  mixture  of  powdered  silver  and  silver 
oxide,  contained  in  a  silver  boat,  the  percentage  composition  of  which 
is  known.  The  halogen  compound  is  burnt  in  a  stream  of  oxygen, 
and  the  chlorine  and  hydrogen  chloride  liberated  are  absorbed  by  the 
above-mentioned  mixture,  which  is  kept  at  a  temperature  of  250 — 293°. 
When  the  combustion  is  complete,  the  unaltered  silver  oxide  is  reduced 
at  170°  in  a  current  of  hydrogen,  after  which  the  boat  is  again  weighed. 
From  the  change  in  weight  of  the  boat,  and  known  composition  of  the 
mixture  of  silver  and  silver  oxide,  the  percentage  of  halogen  is  readily 
determined.  It  is  safe  to  burn  0*2 — 0'25  gram  of  the  substance  in 
twenty  minutes. 

Details  are  given  of  a  simple  contrivance  for  the  combustion  of 
volatile  substances  by  the  above  method.  T.  S.  P. 

Detection  of  Carbon  Disulphide,  Hydrogen  Sulphide,  and 
Other  Compounds  Containing  Sulphur  (Albumin)  in  Fats  and 
Oils.  Franz  Knorr  (Chem.  Zenir,,  1912,  ii,  63;  from  Seiftnsleder- 
Zeit.,  1912,  39,  496 — 497). — The  oil  is  saponified  with  concentrated 
sodium  hydroxide,  salted  out,  and  the  liquor  from  the  soap  tested  with 
sodium  nitroprusside. 

Fish  oils  and  American  grease  contain  sulphur  in  the  form  of 
albumin.  C.  H.  D. 

Estimation  of  Selenium  in  Pyrites.  Peter  Klason  and 
Hjalmar  Mellquist  {Arkiv.  Kem.  Min.  Geol.,  1912,  4,^0.  29,  1 — 10). 
— In  various  sulphite-cellulose  manufactories  difficulties  have  occurred 
which  have  been  traced  to  the  presence  of  selenium  in  the  pyrites 
used  for  burning.  Part  of  the  selenium  remains  in  the  burnt  pyrites 
and  part  goes  off  with  the  sulphur  dioxide,  and  the  authors  have  found 
it  necessary  to  determine  the  relative  amounts  of  this  volatile  and 
non- volatile  selenium  in  different  pyrites. 

The  part  of  the  selenium  which  goes  off  with  the  burnt  gases  was 
determined  by  carefully  roasting  the  pyrites  in  a  current  of  oxygen, 
using  the  apparatus  previously  described  (this  vol.,  ii,  201).  The 
contents  of  the  tube  were  dissolved  in  warm  potassium  cyanide,  the 
selenium  then  being  precipitated  with  hydrochloric  acid  and  sulphur 
dioxide,  and  estimated  according  to  the  iodometric  method  {loc. 
cit.).      To   estimate   the  total   selenium   in   the  pyrites,  the  method 
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previously  described  was  used,  with  the  following  amplifications. 
After  the  selenium  has  been  precipitated  with  stannous  chloride,  since 
it  generally  contains  arsenic  and  sometimes  tellurium,  it  is  collected 
and  completely  burned  in  the  sublimation  tube.  The  contents  of  the 
tube  are  thou  dissolved  in  hot  concentrated  hydrochloric  acid,  and  the 
selenium  and  tellurium  precipitated  with  sulphur  dioxide,  the  arsenic 
remaining  in  solution.  The  precipitate  is  again  oxidised  in  the  tube, 
and  the  contents  dissolved  in  water,  whereby  the  tellurium  oxide 
remains  undissolved.  The  selenious  acid  in  solution  is  then  determined 
iodometrically. 

The  investigation  of  fourteen  different  pyrites  shows  that  the 
relative  amounts  of  selenium  going  off  with  the  burnt  gases  and 
remaining  in  the  burnt  pyrites  varies  considerably.  When  the 
pyrites  contain  copper  or  lead,  the  selenium  is  retained  by  the  burnt 
pyrites  to  a  much  greater  extent  than  is  otherwise  the  case. 

Grabe  and  Petren  {7'ekn.  I'ids.  Kem.  and  Berg.,  April,  1911)  have 
determined  the  amounts  of  selenium  in  different  pyrites,  but  their 
results  are  not  trustworthy,  owing  to  the  fact  that  they  used  the 
thiosulphate  method  of  Norris  and  Fay  (Abstr.,  1897,  ii,  70;  1900, 
ii,  272),  which  does  not  give  accurate  results  in  the  presence  of 
arsenic.  The  present  authors  show  that  thiosulphate  is  oxidised  by 
arsenic  acid,  the  oxidation  being  one  of  the  causes  of  the  error  in  the 
above-mentioned  authors*  results.  T.  S.  P. 

Colour  Reaction  of  Ammonia.  Pierre  Thomas  {Bvll.  Soc.  chim., 
1912,  [iv],  11,  796 — 799). — Berthelot  has  recorded  that  ammonia  and 
its  salts  in  presence  of  phenol  give  a  blue  coloration  with  hypochlorites, 
and  the  author  suggests  the  application  of  this  reaction  in  the 
colorimetric  estimation  of  ammonia.  Tarugi  and  Lenci  have  stated 
(this  vol.,  ii,  397)  that  a  similar  coloration  is  given  by  all  substances 
containing  INH  or  'NHg,  but  the  author  finds  that  this  is  not  the 
case.  Among  the  amino-acids,  aminoacetic  acid  is  the  only  one 
which  gives  the  reaction  intensely  in  dilute  solution  ;  alanine  and 
leucine  also  give  it  feebly,  and  glutamic  and  aspartic  acids  very 
feebly. 

Acetamide  gives  no  coloration,  and  carbamide  a  pale  green.  The 
purine  bases  give  characteristic  colours  ;  for  example,  uric  acid,  reddish- 
orange,  and  xanthine,  olive-green. 

Methylamine  and  ethylamine  give  intense  blue  tints,  butamylamine 
and  dimethylamine  give  feeble  blue  tints,  possibly  due  to  the 
presence  of  traces  of  ammonia.  T.  A.  H. 

Estimation  of  Sulphuric,  Nitric,  and  Nitrous  Acids  in  Mixed 
and  Waste  Acids.  George  Finch  {Zeitsch.  ges.  Schiess  Spreng- 
sti'ffijots^n,  1912,  7,  113 — 115). — An  excess  of  barium  carbonate  is 
added  to  the  mixture  of  sulphuric  and  nitric  acids,  and  the  barium 
sulphate  together  with  the  excess  of  barium  carbonate  collected  : 
2HNO3  +  HjSO^  +  2BaC08  =  Ba(N08)2  +  BaSO^  +  2CO2  +  2H,0. 
The  barium  nitrate  in  the  neutral  filtrate  is  decomposed  with 
excess  of  standard  sodium  carbonate  : 

Ba(N0j)3  -I-  NajCO,  -  BaCO,  +  2NaN0p 
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and  the  amount  of  nitric  acid  present  then  determined  by  titrating  the 
excess  of  sodium  carbonate  left  in  the  solution.  The  nitrous  acid  can 
be  estimated  by  titration  with  potassium  permanganate,  whilst  the 
mixed  barium  sulphate  and  carbonate  precipitate  is  readily  dealt  with 
by  known  methods.  F.  M.  G.  M. 

Detection  and  Estimation  of  Small  Quantities  of  Nitrous 
Acid.  E.  HoLL  Miller  {Analyst,  1912,  37,  345). — A  solution  is 
prepared  containing  8  grams  of  dimetliylaniline  and  4  grams  of 
hydrochloric  acid  per  100  c.c,  and  also  a  solution  of  sodium  nitrite 
representing  1  part  of  nitrous  acid  per  100,000.  The  estimation  is 
performed  in  Nessler  |tubes  or  a  colorimeter.  Fifty  c.c.  of  the 
solution  under  examination  are  acidified  with  one  drop  of  hydrochloric 
acid,  and,  after  adding  five  drops  of  the  dimethylaniline  solution, 
allowed  to  remain  for  fifteen  minutes  or  longer,  if  necessary.  The 
yellow  colour  is  then  matched  in  the  usual  manner  against  the 
standard  solution,  which  is  acidified  with  1  drop  of  acid  and  mixed  with 

3  drops  of  the  reagent.     Nitrates  do  not  interfere.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Wine.  Karl  von  dkr  Heide 
and  J.  ScHWENK  {Zeitsch.  anal.  Chem.,  1912,  51,  615—627). — After 
trying  several  methods  in  addition  to  the  oflScial  one,  the  authors 
arrive  at  the  following  conclusions. 

The  amount  of  organic-combined  phosphoric  acid  is  but  small.  On 
adding,  according  to  Phillipe  and  Duperthuis,  barium  hydroxide 
solution,  the  inorganic  phosphoric  acid  only  is  precipitated,  and  may 
then  be  determined  in  the  precipitate  as  usual  (preferably  by 
von  Lorenz's  process).  From  the  filtrate  the  remaining  phosphoric  acid 
is  recovered  after  removing  the  excess  of  barium  with  sulphuric  acid  and 
burning  off  the  organic  matters,  etc.  After  destroying  the  organic 
matters,  say,  by  moist  combustion,  the  total  phosphoric  acid  may  be 
conveniently  titrated  by  means  of  Crete's  molybdate-gelatin  process 
(Abstr.,  1909,  ii,  936).  The  oflficial  method  of  adding  oxidising 
mixture  to  assist  the  combustion  of  the  carbon  is  not  to  be  re- 
commended. The  best  way  of  obtaining  an  ash  is  as  follows  :  50  c.c.  of 
the  wine  (previously  fermented  if  necessary)  are  evaporated  and  charred. 
The  mass  is  extracted  with  hot  water,  and  the  char  is  then  burnt  com- 
pletely. The  nitric  acid  solution  of  the  residue  is  united  with  the 
watery  liquid,  and  the  phosphoric  acid  estimated  as  usual.  Grete's 
process  may  also  be  applied  to  the  wine  directly  if  the  sugar  does  not 
exceed  0-5%.  L.  de  K. 

A  Trustworthy  Method  for  the  Estimation  of  Phosphoric 
Acid  Soluble  in  Citric  Acid  in  Thomas  Slag.  M.  Popp  (Chem. 
Zeit.,  1912,  36,  937). — The  error  due  to  the  precipitation  of  silica  is 
avoided  by  the  following  procedure :  50  c.c.  of  the  citrate  extract  are 
mixed  with  25  c.c.  of  a  solution  prepared  from  1  kilogram  of  citric 
acid,  30  grams  of  ferric  chloride,  and  30  c.c.  of  water  dissolved  in 

4  litres  of  20%  ammonia  and  diluted  to  5  litres,  and  with  10  c.c.  of 
0-3%  hydrogen  peroxide  and  25  c.c.  of  magnesia  mixture,  which  has 
been  filtered  several  days  after  preparation.  C.  H.  D. 
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Estimation  of  Phosphoric  Acid  Soluble  in  Citric  Acid  in 
Thomas  Slag.  Wiliiklm  Fuchs  and  Paul  WAGiSKit  {Chem.  Zeit., 
1912,  36,  1U37 — 1039.  Compare  Popp,  preceding  ab.stract). — A 
comparison  of  the  different  methods  available,  with  a  detailed 
description  of  each.  Accurate  results  may  be  obtained  by  either  of 
the  usual  methods.  The  results  are  not  appreciably  affected  if  a 
longer  time  or  more  rapid  rotation  is  employed  in  the  extraction  of  the 
ground  slag  with  citric  acid.  C,  H.  D, 

Arsenic  Xanthate  in  Analytical  Chemistry.  Nazarrno 
Tauuoi  and  F.  Sokbini  [Boll.  Chim.  Farm.,  1912,  51,  361 — 370). — 
Arsenic  xanthate,  As(S*CS'0Et)3,  m.  p.  94-8°  (corr.),  which  may  be  pre- 
pared by  the  action  of  potassium  xanthate  (3  mols.)  on  a  solution  of 
any  compound  of  arsenic  (1  atom),  is  absolutely  insoluble  in  hot  or  cold 
water  or  cold  acetic  acid,  and  readily  soluble  in  benzene,  carbon 
disulphide,  carbon  tetrachloride,  or  chloroform,  whilst  glycerol, 
vegetable  oils,  vaselin,  lanolin,  etc.,  also  dissolve  it,  especially  in  the 
hot.     It  is  non-volatile  in  steam. 

The  precipitation  of  this  compound  by  potassium  xanthate  is  so 
completely  quantitative  that  the  filtrate  shows  no  trace  of  arsenic  even 
by  Marsh's  test. 

Various  volumes  of  a  solution  of  arsenious  anhydride  containing  1 
gram  of  arsenic  per  litre  were  measured  out,  rendered  alkaline  with 
sodium  hydroxide,  mixed  with  excess  of  potassium  xanthate  solution, 
and  acidified  with  glacial  acetic  acid.  After  twelve  hours  the  precipitate 
was  collected  on  a  small  filter,  washed  with  water,  dried  in  a  vacuum 
over  sulphuric  acid,  and  dissolved  in  boiling  chloroform,  the  solution 
being  evaporated  to  dryness  in  a  tared  beaker  and  the  latter  weighed. 
In  some  cases  the  purity  of  the  precipitate  was  controlled  by  the  m.  p., 
and  in  others  the  precipitate  was  heated  on  the  water-bath  with  a  few 
drops  of  aniline,  dried  at  150°,  and  weighed  as  ASgSg.  By  either 
method  very  exact  results  were  obtained. 

Very  small  quantities  (O'OOl  milligram)  of  arsenic  may  be  detected 
by  shaking  the  solution  containing  the  xanthate  precipitate  (after 
twelve  hours)  with  an  equal  volume  of  chloroform,  separating  the  latter 
by  means  of  a  narrow  pipette,  filtering  it  through  a  funnel  containing 
a  small  ball  of  filter-paper  to  dry  it,  and  evaporating  it  to  dryness  on  a 
watch-glass.  A  characteristic  radiating  mass  of  crystals  is  thus 
obtained.  If  this  is  touched  with  the  end  of  a  rod  moistened  with 
aniline  and  heated  gently,  the  sulphide  is  formed.  This  test  only 
answers  well  with  arsenious  compounds,  so  that  if  arsenates  are  present 
the  liquid  should  be  treated  previously  with  sulphurous  acid. 

In  a  similar  manner  the  strength  of  potassium  xanthate  preparations 
may  be  determined  by  precipitation  with  an  arsenite  solution.  This 
estimation  may  also  be  carried  out  volumetrically  as  follows.  Into  a 
graduated  cylinder  of  about  150  c.c.  capacity  are  measured  an  excess 
(10  c.c.  or  more)  of  a  potassium  hydroxide  solution  of  arsenious 
anhydride  of  known  titre  towards  decinormal  iodine  solution,  and  5  c.c. 
of  the  xanthate  solution,  the  whole  being  well  shaken.  After  about 
fifteen  minutes,  the  liquid  is  acidified  with  glacial  acetic  acid,  a  little 
water  and  about  20  c.c.  of  benzene  being  then  added.     The  cylinder  is 
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vigorously  shaken  until  the  aqueous  liquid  remains  clear,  and  the 
volume  of  this  aqueous  layer  made  up  exactly  to  100  c.c.  with  water. 
Part  of  this  liquid  is  then  removed  by  means  of  a  pipette,  the  point  of 
which  has  been  sealed  with  sodium  carbonate  fused  in  its  water  of 
crystallisation  so  as  to  prevent  the  entry  of  benzene.  After  filtration 
through  a  dry  filter,  10  c.c.  are  neutralised  with  sodium  hydrogen 
carbonate  and  titrated  with  the  iodine  solution.  The  difference 
between  the  numbers  of  c.c.  of  the  latter  corresponding  with  the 
arsenite  solution  before  and  after  the  precipitation  is  multiplied  by 
0  024  gram  to  obtain  the  amount  of  potassium  xanthate  in  the  solution 
taken. 

Carbon  disulphide  may  be  estimated  as  follows :  The  liquid 
containing  the  disulphide  is  added  to,  or  the  air  containing  vapour  of 
the  disulphide  passed  through,  a  cooled  potassium  hydroxide  solution  of 
arsenic  trioxide  mixed  with  a  little  alcohol.  After  about  fifteen 
minutes  the  liquid  is  acidified  with  glacial  acetic  acid,  left  for  twelve 
hours,  and  so  on.  The  estimation  may  also  be  carried  out  volumetrically 
as  described  above  for  xanthate  solutions. 

All  these  methods  give  very  accurate  results.  T.  H.  P. 

Further  Applications  of  the  Precipitation  of  Iodides  in 
Sulphuric  Acid.  Giuseppe  Bressanin  {Gazzetta,  1912,  42,  ii, 
97—101.  Compare  Abstr.,  1911,  ii,  1133,  1134;  this  vol.,  ii,  638).— 
In  solution  in  sulphuric  acid  of  50°  Be,  tin  in  either  state  of  oxidation 
gives,  with  potassium  iodide,  a  canary-yellow  precipitate  readily  soluble 
in  hydrochloric  acid.  Stannic  compounds  are  precipitated  as  stannic 
iodide,  and  are  hence  quite  different  in  behaviour  from  arsenates  and 
antimonates,  which  are  precipitated  as  Aslg  and  Sbig  with  liberation 
of  iodine.  Arsenic  and  antimony  may  hence  be  estimated  in  presence 
of  tin  by  the  method  previously  described  if  the  liquid  is  first  oxidised. 

Arsenic  in  commercial  copper  may  be  estimated  as  follows  :  About 
0"5  gram  of  the  copper,  in  chips,  is  dissolved  in  5  c.c.  of  aqua  regia  in 
a  porcelain  dish  at  a  gentle  heat,  the  solution  being  evaporated  to 
dryness  until  all  acid  fumes  disappear,  and  the  residue  dissolved  by 
heating  with  about  250  c.c.  of  sulphuric  acid  of  50°  B6.  The  cold 
solution  is  treated  with  25  c.c.  of  30%  potassium  iodide  solution,  and 
left  for  about  twenty  minutes  for  the  precipitate  to  settle.  The 
supernatant  liquid  and  finally  the  precipitate  are  passed  on  to  a  very 
fine  asbestos  filter,  washed  with  30 — 40  c.c.  of  sulphuric  acid  con- 
taining 5%  of  30%  potassium  iodide  solution,  and  treated  with  about 
100  c.c.  of  dilute  sulphurous  acid  solution,  which  dissolves  thearsenious 
iodide  and  reduces  any  remaining  traces  of  iodine.  To  the  clear 
solution  are  added  a  little  starch  paste  and  sufficient  iodine  solution 
to  give  a  faint  blue  colour,  the  liquid  being  then  titrated  with  iodine 
solution  to  determine  the  amount  of  arsenic  present.  This  method  is 
found  to  yield  accurate  results.  T.  H.  P. 

Estimation  of  Soluble  Arsenic  in  Commercial  Lead 
Arsenates.  B.  E.  Cukry  and  T.  O.  Smith  {J.  Ind.  Eng.  Chem., 
1912,  4,  198 — 200). — The  standard  American  process  for  estimating 
soluble  arsenic  in  commercial  lead  arsenate  requires  eleven  days  for 
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completion,  during  ten  of  which  the  sample  remains  in  contact  with 
water  and  receives  eighty  shakings  to  ensure  complete  solution  of  free 
arsenic  oxide.  The  author  considers  that  this  cm  be  satisfactorily 
achieved  by  continual  stirring  during  eighteen  hours  at  20°,  when 
results  are  obtained  only  0"605%  lower  than  those  by  the  more 
prolonged  process,  and  suggests  that  this  method  be  adapted  and  tbo 
necessary  correction  applied. 

For  2  grams  of  the  sample,  500  c.c.  of  water  are  employed,  and  the 
arsenic  subsequently  estimated  in  the  filtrate  by  known  volumetric 
methods.  F.  M.  G.  M. 

Estimation  of  Carbon  in  Steel.  Arthur  G.  Levy  {Analyst, 
1912,  37,  392 — 395). — Attention  is  again  called  to  the  influence  of 
dissolved  carbonaceous  gase»  in  iron  or  steel  when  estimating  the 
carbon  by  the  combustion  process ;  the  plus  error  may  amount  to 
0  03')^,  or  even  more.  In  delicate  work  it  is  safer  to  apply  the 
"  solution  "  method.  L.  de  K. 

Construction  of  a  Toximeter  for  Carbon  Monoxide.  A. 
GuASco  {Compt.  rend.,  1912,  155,  282— 284).— Various  methods  have 
been  devised  for  detecting  the  presence  of  small  quantities  of  carbon 
monoxide  in  the  air  or  in  other  gases.  These  have  either  not  been 
sufliciently  sensitive  or  have  been  open  to  the  criticism  that  other 
gases  would  give  the  same  reaction.  The  author  has  devised  a  toxi- 
meter which  is  sensitive  to  one  part  of  carbon  monoxide  in  ten 
thousand  of  air.  It  consists  of  a  U-tube  ending  in  two  bulbs,  one  of 
which  is  coated  with  platinum  black.  These  bulbs  are  hermetically 
enclosed  in  an  envelope,  which  isolates  them  from  the  air  and  into 
which  the  gases  penetrate  by  endosmosis  through  a  porous  medium. 
The  presence  of  carbon  monoxide  is  shown  by  alteration  in  the  level 
of  a  coloured  liquid  with  which  the  U-tube  is  one-third  filled,  the 
alteration  being  approximately  proportional  to  the  percentage  of 
airbon  monoxide  in  the  air.  By  replacing  the  coloured  liquid  with 
mercury  and  fixing  a  platinum  contact,  the  apparatus  can  be  made  to 
give  an  automatic  warning.  W.  G. 

Carbon  Dioxide :  its  Volumetric  Estimation.  Leon  T. 
Bowser  (J.  Ind.  Eng.  Cliem.,  1912,  4,  203— 205).— The  volumetric 
estimation  of  carbon  dioxide  has  been  previously  advocated  by  Mims 
(Bull.  66,  156,  l/.S.  Bureau  of  Chemistry),  whose  method  with  a 
few  modifications  is  found  to  give  accurate  results,  whilst  in  simplicity 
of  apparatus  and  reduction  of  time  considerable  advantage  is 
claimed. 

The  carbon  dioxide  is  released  with  hydrochloric  acid,  distilled  with 
water  vapour  into  a  concentrated  solution  of  alkaline  hydroxide,  and 
the  absorbed  gas  estimated  by  titration  with  standard  acid  primarily 
in  the  presence  of  phenolphthalein ;  as  soon  as  the  pink  colour 
disappears,  indicating  that  all  the  hydroxide  has  been  neutralised  and 
the  normal  carbonate  converted  into  a  hydrogen  carbonate,  one  drop 
of    methyl-orange   is  added   and   the   titration  continued   until   the 
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reaction  is  complete,  the  amount  of  acid  used  in  the  second  titration 
being  half  that  required  to  release  the  total  carbon  dioxide  present. 

Absorption  takes  place  in  a  tower  containing  glass  beads,  and  from 
which  the  carbonated  solution  can  be  readily  washed,  it  being  found 
that  merely  passing  carbon  dioxide  through  an  unbroken  column  of 
alkaline  hydroxide  gives  imperfect  absorption.  Any  diflSculty  in 
reading  the  phenol  phthalein  end-point  is  remedied  by  the  addition 
of  a  little  alcohol,  and  care  should  also  be  taken  not  to  add  any  excess 
of  methyl-orange  beyond  that  required  to  indicate  that  the  reaction  is 
complete. 

Sulphuric  acid  should  not  be  employed  to  release  the  carbon  dioxide 
from  the  material,  it  being  found  to  give  incomplete  decomposition, 
whereas  hydrochloric  acid  reacts  satisfactorily  and  it  is  immaterial  if  a 
little  is  carried  over  into  the  receiver;  likewise  potassium  hydroxide  is 
a  more  satisfactory  absorbent  than  somum  hydroxide,  and  barium 
hydroxide  is  too  insoluble.  The  reaction  is  carried  out  in  a  corked 
flask  fitted  with  a  dropping  funnel,  and  connected  to  a  Liebeg 
condenser,  through  which  the  carbon  dioxide  passes  into  the  absorption 
tower.  -  F.  M.  G.  M. 

The  Estimation  of  Free  Carbon  Dioxide  in  Water  by 
Trillich's  Method.  Friedeich  Auerbach  {Zeitsch.  angew.  Ghem., 
1912,  25,  1722— 1723).— The  titration  of  carbon  dioxide  by  means  of 
sodium  carbonate  can  only  be  carried  out  with  accuracy  in  very  dilute 
solutions,  and  with  a  very  dilute  solution  of  phenolphthalein  (com- 
pare Noll,  this  vol.,  ii,  685).  In  making  a  series  of  experiments,  it 
is  desirable  to  determine  the  error  by  means  of  a  blank  titration  with 
an  artificial  water  of  approximately  the  same  concentration  (compare 
Auerbach  and  Pick,  Abstr.,  1911,  ii,  1078).  C.  H.  D. 

Estimation  of  Potassium.  Potassium  Sodium  Cobalt 
Nitrite  Method.  Eilhard  A.  Mitscherlich  and  Hermann  Fischkr 
{Landw.  Versuchs-Stat.,  1912,  78,  74—86.  Compare  this  vol.,  ii,  204). 
— The  composition  of  potassium  sodium  cobalt  nitrite  is  not  constant. 
As,  however,  the  reduction  factor  alters  only  within  the  limits  of  the 
experimental  error  of  the  potassium  estimation,  and  it  is  practically 
immaterial  how  great  an  excess  of  reagent  is  employed,  the  method 
can  be  recommended.  Examples  of  analyses  are  given,  showing  that 
the  method  is  suitable  both  with  small  and  large  amounts  of  potassium 
in  manures  as  well  as  other  substances. 

The  factor  0-000161  should  be  employed  instead  of  0-000157  as 
previously  stated.  N.  H.  J.  M. 

The  Characterisation  and  Estimation  of  Potassium  and 
Sodium.  P.  J.  Gerard  {Chem.  Zentr.,  1912,  ii,  149;  from  Bull.  Sci. 
Pharm.,  1912,  19,  214— 231).— The  following  method  is  suitable  for 
animal  organs.  The  dried  material  is  incinerated  in  a  muffle  at 
350 — 400°,  and  the  powdered  ash  extracted  with  1000  times  its  weight 
of  water.  After  addition  of  ammonia  and  ammonium  phosphate,  the 
liquid  is  filtered  and  exactly  neutralised,  and  the  phosphate  is 
precipitated  by  means  of  ferric  chloride  and  ammonium  acetate.     The 
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tlltrato  and  wabhings  are  evaporafed  to  dryness,  couverted  into 
sulphates,  and  the  mixed  sodium  and  potassium  sulphates  weighed 
after  fusion.  The  dissolved  mass  is  then  precipitated  with  lead 
acetate  and  alcohol,  the  lead  precipitated  by  hydrogen  sulphide  from 
hydrochloric  acid  solution,  and  the  chlorides  weighed.  The  two 
chlorides  are  separated  by  platinum  chl6ride,  and  the  potassium 
platinichloride  decomposed  by  magnesium,  the  platinum  being  weighed. 
The  filtrate  is  reduced  by  formic  and  sulphurous  acids,  and  the  sodium 
converted  into  sulphate.  C.  H.  D. 

Valuation  of  Fluorspar.  E.  Bidtel  {J.  Iiul.  Eng.  C/iem.,  1912,  4, 
201 — 202). — There  is  no  practical  method  of  separating  fluorine  from 
silica  suitable  for  the  commercial  analysis  of  ores,  whilst  the  practice 
of  determining  the  total  calcium  and  the  carbonate  and  calculating 
the  fluorine  from  these  indicates  too  high  a  percentage  of  carbonate 
and  too  low  of  fluoride,  because  lead,  zinc,  and  iron  carbonates  are 
frequently  present,  and,'  moreover,  the  whole  of  the  calcium  present 
is  not  usually  in  the  form  of  carbonate  or  fluoride.  The  following 
method  is  suggested.  One  gram  of  the  sample  is  heated  with  10  c.c. 
of  10%  acetic  acid,  washed,  dried,  and  ignited  at  a  low  temperature, 
when  the  loss  of  weight  minus  0*0015  gram  (the  amount  of  calcium 
fluoride  found  to  dissolve  under  these  conditions)  indicates  the  calcium 
Ciirbonate.  The  residue  is  then  treated  in  a  platinum  crucible  with  an 
aqueous  emulsion  containing  about  1  gram  of  mercuric  oxide  (to 
oxidise  lead  sulphide),  evaporated  to  dryness,  heated  at  a  dull  i-ed  heat, 
cooled,  and  weighed,  and  subsequently  again  evaporated  three  times  to 
dryness  with  hydrofluoric  acid.  A  few  drops  of  hydrofluoric  acid  and 
macerated  fllter-paper  (as  recommended  by  Dittrich)  are  then  added, 
together  with  some  ammonium  hydroxide,  the  mixture  evaporated,  and 
heated  to  a  dull  red  heat,  when  the  loss  in  weight  indicates  silica. 
The  contents  of  the  crucible  are  then  digested  on  the  water-bath  with 
a  mixture  of  nitric  and  hydrofluoric  acids  during  half  an  hour  and 
evaporated  to  dryness  ;  if  the  residue  is  coloured,  it  is  digested  with  a 
mixture  of  aqueous  ammonium  acetate  and  citrate  (to  remove  any  zinc, 
lead,  or  iron)  and  hydrofluoric  acid,  filtered,  washed,  and  the  residue 
subsequently  ignited  in  the  same  crucible,  when  a  colourless  residue  of 
pure  calcium  fluoride  should  be  obtained. 

As  none  of  the  ores  employed  contained  either  gypsum  or  heavy 
spar,  the  influence  of  their  presence  has  not  been  considered  in  these 
experiments.  F.  M.  G.  M. 

Differentiation  of  the  Magnesium  Hardness  in  Carbonate 
and  Non-Carbonate  Hardness  ;  Detection  of  Alkali  Carbonates 
in  Waters.  Heumann  Noll  {Chevi.  Zeit.,  lU  1 2,  36,  yjT— 998).— The 
usual  process,  boiling  the  water  for  half  an  horn-  with  constant  replenish- 
ing, fails  to  precipitate  all  the  magnesium  carbonate,  but  if  1000  c.c.  of 
water  are  evaporated  to  250  c.c,  the  magnesium  carbonate  is  practically 
all  precipitated.  If  alkali  carbonates  []  acid  carbonates]  are  present, 
the  precipitation  is  less  complete,  and  the  remaining  calcium  and 
magnesium,  after  titrating  with  xV/10-sulphuric  acid,  must  be  estimated 
and  allowed  for ;  calcium,  however,  is  but  rarely  present.     L.  de  K. 
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Estimation  of  Zinc  in  Ferruginous  Minerals.  Edgar  Beyne 
{Bull.  Soc.  chim.  Jidg.,  1912,  26,  355 — 362). — The  estimation  of  zinc 
in  ferruginous  minerals  according  to  Schaffner's  method  generally 
yields  somewhat  low  results,  owing  to  adsorption  of  zinc  by  ferric 
hydroxide.  The  author  shows  that  this  adsorption  can  be  completely 
avoided  if  sufficient  ammonium  chloride  is  added  before  precipitating 
the  iron  with  ammonium  hydroxide.  H.  W. 

Ejdtimation  of  Lead  in  Tinplate  as  Lead  Chloride.  E.  Crato 
(C/iem.  Zetiir.,  1912,  i,  1927—1928;  from  Verof.  Geb.  Miliidrsani- 
tdtswesens,  1912,  72 — 78). — One  gram  or  more  of  the  material  is 
dissolved  in  20  c.c.  of  25%  hydrochloric  acid  and  a  little  nitric  acid, 
cooled,  diluted  with  60  c.c.  of  alcohol,  and  cooled  with  ice.  If  in 
twenty-four  hours  no  lead  chloride,  or  only  a  few  isolated  needles  have 
separated,  the  material  contains  less  than  1%  of  lead.  If  more  is 
present,  the  mixture  is  allowed  to  remain  for  two  days  ;  the  crystals  are 
collected,  washed  with  alcohol,  dissolved  in  boiling  water,  filtered, 
evaporated,  dried  at  100°,  and  weighed.  The  precipitation  of  small 
quantities  of  lead  takes  place  much  more  favourably  when  an  excess  of 
tin  is  present.  C.  H.  D. 

Detection  and  Estimation  of  Small  Quantities  of  Copper  in 
Plants.  B.  GuERiTHAULT  {Chem.  Zentr.,  1912,  i,  1639;  from  Bull. 
Sci.  Pharm.,  1912,  18,  633 — 639). — The  ash,  obtained  by  incineration 
in  a  muffle,  is  repeatedly  extracted  with  hot  dilute  hydrochloric  acid, 
and  the  solution  ia  concentrated,  partly  neutralised,  and  precipitated 
with  hydrogen  sulphide.  The  precipitate  is  collected  after  twenty-four 
hours,  washed,  ignited,  and  dissolved  in  nitric  acid.  The  copper  is 
then  estimated  electrolytically  or  colorimetrically.  The  copper  found 
in  a  large  number  of  diflferent  plants  amounts  to  0"0171 — 0*0046%  of 
the  dried  substance.  C.  H.  D. 

The  Electrolytic  Estimation  of  Copper  in  Pyrites.  W.  D. 
Treadwell  {Chem.  Zeit.,  1912,  36,  961). — In  order  to  avoid  the 
tedious  removal  of  aqua  regia  by  evaporation,  ammonia  is  added  to 
the  solution  until  just  turbid,  and  8  to  12  grams  of  Rochelle  salt  are 
added  for  3  to  4  grams  of  pyrites,  followed  by  5  grams  of  ammonium 
sulphate  and  20  c.c.  of  concentrated  ammonia.  The  cold  solution 
is  then  electrolysed  with  a  rotating  gauze  cathode  and  a  cylindrical 
anode.  The  cathode  must  be  completely  covered,  as  air  causes  the 
copper  to  redissolve.  With  two  Edison  accumulators,  a  i  esistance  is 
unnecessary  until  the  end  of  the  process  to  maintain  the  potential  at 
2  volts.  Deposition  is  complete  in  one  to  one  and  a-quarter  hours. 
For  rapid  estimations  the  iron  is  reduced  with  hydrazine  sulphate,  and 
the  solution  is  then  electrolysed  with  a  rotating  cathode  in  thirty 
minutes  with  1"8 — 2  volts.  In  this  case  the  deposit  always  contains  a 
little  iron.  It  is,  therefore,  redissolved  in  nitric  acid  and  again 
deposited.  Lead  is  also  removed  by  this  second  treatment,  A 
reducing  agent  must  not  be  used  if  arsenic  is  present.  C.  H.  D. 

Estimation  of  Total  Mercury  in  OflQcinal  Mercury 
SaUcylate.  Erwin  Rupp  and  K.  Kropat  {Apoth.  Zeit.,  1912,  Reprint 
4  pp). — The  gravimetric  estimation  of   mercury   in   officinal  mercury 
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salicylate  is  tedious.  The  authors  therefore  recommend  the  following 
volumetric  method,  the  results  by  which  agree  well  with  those  obtained 
graviraetrically. 

The  preparation  is  dissolved  in  sodium  carbonate  solution  and 
treated  with  finely  ground  potassium  permanganate.  Concentrated 
sulphuric  acid  is  cautiously  added,  the  solution  diluted  with  water,  and 
treated  with  pure  3%  hydrogen  peroxide  until  all  manganese  dioxide 
is  dissolved.  Potassium  permanganate  is  now  cautiously  added  until  in 
slight  excess,  and  the  excess  removed  by  means  of  ferrous  sulphate. 
The  solution  is  then  titrated  with  thiocyanato  solution,  iron  alum 
being  used  as  indicator.  H.  W. 

Rare  Earth  Reactions  in  Non-Aqueous  Solvents.  O.  L. 
Bakneijey  {J.  Amer.  Chern.  Soc,  1912,34,  1174— 1181)).— A  number  of 
the  reactions  of  the  common  acids  and  bases,  including  the  alkaloids, 
with  the  yttrium  group,  neodymium,  lanthanum,  and  cerium  have  been 
studied,  utilising  acetone  and  in  some  cases  alcohol  as  the  solvent.  The 
iodides  and  nitrates  of  the  earths,  and  to  a  limited  extent  the  bromides, 
were  found  to  be  appropriate  solutes.  The  reactions  are  of  the  same 
general  order  as  those  in  aqueous  solutions,  but  the  solubilities  vary  so 
much  that  the  results  are  vitally  different  in  many  cases.  The  earths 
form  more  compounds  insoluble  in  acetone  than  in  aqueous  solution, 
especially  in  the  case  of  the  compounds  with  acids  and  with  the 
alkaloids.  A  scheme  for  the  separation  of  the  rare  earths  based  on  the 
fractionation  of  tho  basic  nitrates  by  acetone  was  found  to  work  well ; 
cerium  is  very  quickly  obtained  in  a  high  degree  of  purity  from  the 
first  fraction,  and  didymium  concentrates  in  the  last.  Another  scheme 
for  the  separation  of  the  yttrium  group,  depending  on  the  fractional 
precipitation  by  tartaric  acid  in  acetone  solutions,  was  also  found 
effective.  J.  C.  W. 

The  Quantitative  Separation  of  Lanthanum  from  Yttrium. 
Charles  James  and  T.  O.  Smith  {Cliem.  Xews,  1912,  106,  73 — 74  ; 
J.  Avier.  Chem.  Soc,  1912,  34,  1171— 1174).— The  separation  of 
yttrium  from  lanthanum  by  means  of  potassium  sulphate  is  incomplete, 
much  yttrium  potassium  sulphate  being  carried  down  with  the 
lanthanum  fait.  With  sodium  sulphate,  on  the  other  hand,  the 
lanthanum  is  not  precipitated  completely,  even  when  an  excess  of 
sodium  sulphate  is  used.  The  formates  may  be  separated  by  means  of 
95%  alcohol,  but  some  lanthanum  accompanies  the  soluble  yttrium  salt. 
The  cacodylates  are  unsatisfactory,  owing  to  the  formation  of  colloidal 
solutions.  The  best  results  are  obtained  by  Urbain's  method,  mixing 
the  nitrates  with  bismuth  magnesium  nitrate  in  large  excess,  together 
with  magnesium  nitrate  and  nitric  acid.  The  lanthanum  is  found  in 
the  insoluble  portion,  together  with  a  very  small  quantity  of  yttrium. 

C.  H.  D. 

Estimation  of  Manganese  in  Steel.  James  J.  Boyle  {J.  Ind. 
Kng.  Chem.,  1912,  4,  202). — A  discussion  of  different  methods 
employed  in  the  estimation  of  manganese  in  steel ;  the  following 
modification  of  the  ammonium  persulphate-sodium  arsenite  titration  ia 
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considered  satisfactory,  and  to  give  results  closely  approaching  the 
bismuthate  method  in  accuracy.  One  gram  of  steel  is  dissolved  in 
100  c.c.  of  nitric  acid  (D  1*20),  cooled,  and  diluted  to  500  c.c.  with 
water;  100  c.c.  of  the  solution  are  removed,  warmed,  treated  with 
15  c.c.  of  silver  nitrate  solution  (0*133%  solution),  and  about  1'5  grams 
of  ammonium  persulphate,  followed  after  some  minutes'  warming  by 
6  c.c.  of  a  0'14%  solution  of  sodium  chloride,  which  precipitates  all  the 
silver  ;  the  solution  is  then  cooled,  and  titrated  with  standard  sodium 
arsenite  until  the  pink  colour  disappears ;  the  end-point  is  very  sharp, 
and  re-oxidation  of  the  reduced  permanganic  acid  cannot  occur  if  the 
titration  is  carried  out  at  0°.  F.  M.  G.  M. 

A  New  Spectrophotometer  and  its  Application  in 
Analytical  Chemistry.  Ch.  F^ey  and  EuGi:NE  Tassilly  {Chem.  Zentr., 
1912,  ii,  173—174;  from  Bull.  Sci.  Pharm.,  1912,  19,  11—27).— 
The  Fery  spectrophotometer  has  a  scale  proportional  to  the  con- 
centration of  an  absorbing  layer  of  constant  thickness,  the  measure- 
ments being  made  by  means  of  thin  wedges  of  smoked  glass  moving 
across  the  two  halves  of  the  slit  until  the  intensities  are  equal. 

In  the  estimation  of  iron  as  thiocyanate  in  potable  water  by  means 
of  the  spectrophotometer,  a  curve  showing  the  absorption  as  a  function 
of  the  quantity  of  thiocyanate  per  gram-atom  of  iron  has  three  breaks, 
corresponding  with  the  proportions  FeCl3,3KCNS ;  FeCl3,2KCNS, 
and  FeClg.llKCNS.  The  maximum  of  absorption  lies  in  the  bluish- 
violet,  that  of  sensitiveness  in  the  green.  If  the  thiocyanate  is  in 
large  excess,  the  readings  are  proportional  to  the  iron  present.  Acids 
are  without  influence  on  the  result ;  sulphates  exert  an  influence, 
which  is,  however,  prevented  by  the  presence  of  hydrochloric  acid. 

A  250  c.c.  flask  is  used,  and  100  c.c.  of  the  water  are  heated  to 
boiling  with  20  c.c.  of  hydrochloric  acid.  After  the  addition  of 
0*5 — 1  gram  of  potassium  chlorate,  heating  is  continued  until  chlorine 
is  no  longer  evolved.  After  cooling,  20  c.c.  of  a  1"7%  solution  of 
potassium  thiocyanate  are  added,  and  the  absorption  is  determined. 
The  method  may  also  be  used  for  the  spectrophotometric  estimation 
of  copper  in  foods  as  ferrocyanide  in  sulphuric  acid  solution.  The 
maximum  sensitiveness  lies  in  the  green.  C.  H.  D. 

Estimation  of  Titanium  in  the  Presence  of  Iron.  William 
M.  Thoknton,  jun.  {Amer.  J.  Sci.,  1912,  [iv],  34,  214— 217).— The  iron 
in  the  solution  is  separated  as  follows :  tartaric  acid,  in  quantity  equal 
to  three  times  the  aggregate  weight  of  the  oxides  to  be  held  by  it  in 
solution,  is  added  ;  the  iron  is  then  reduced  to  the  ferrous  condition 
by  hydrogen  sulphide,  ammonium  hydroxide  added  to  slight 
alkalinity,  and  hydrogen  sulphide  again  passed  in  until  the  iron  has 
been  completely  precipitated  and  the  solution  left  faintly  alkaline. 
The  ferrous  sulphide  is  collected  and  washed  with  very  dilute  colour- 
less ammonium  sulphide,  when  all  the  titanium  will  be  in  the  filtrate. 
The  tartaric  acid  in  the  filtrate  is  then  destroyed  by  oxidation  with 
potassium  permanganate,  the  solution  being  first  boiled  with  sulphuric 
acid  in  order  to  expel  the  hydrogen  sulphide.  The  titanium  is  then 
precipitated  by  the  basic  acetate  process.     Owing  to  the  amount  of 
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manganese  present  in  the  solution,  it  is  necesHary  to  precipitate  the 
titanium  twice,  since  some  manganese  is  carried  down  in  the  first 
precipitation. 

A  better  method  of  procedure  is  the  following  :  the  filtrate  is 
evaporated  down  to  incipient  charring  of  the  tartaric  acid.  The  basin 
containing  it  is  then  covered  with  a  clock  glass,  and  the  heating 
continued  as  long  as  charring  and  frothing  can  take  place  without  any 
loss.  After  cooling  somewhat,  5  c.c.  of  fuming  nitric  acid  are  added, 
and  the  heating  continued  until  all  the  organic  matter  is  destroyed 
and  a  pale  syrupy  liqiiid  is  left.  This  is  poured  into  cold  water, 
filtered,  and  the  titanium  estimated  by  the  basic  acetate  method,  only 
one  precipitation  being  necessary.  T.  S.  P. 

Analysis  of  Ferrozirconium.  S.  Pina  de  Rubies  {Anal.  Fi$. 
Quiin.,  1912,  10.  267— 271).— The  method  of  Wunder  and  Jeanneret 
(this  vol.,  ii,  96)  for  the  analysis  of  ferrozirconium  based  on  the 
insolubility  of  zirconia  in  fused  sodium  carbonate  is  shown  to  yield 
good  results  by  filtering  the  zirconia  through  hardened  filter-papers 
and  washing  with  boiling  water  containing  ammonium  nitrate. 
During  the  fusion  the  crucible  should  be  left  open  in  order  to 
facilitate  the  oxidation  of  the  zirconium.  G.  D.  L. 

Reactions  of  Gold  Salts  with  7rt-Phenylenediamine.  J.  A. 
SlEMSSEN  {Chem.  Zeit.,  1912,  36,  934). — Very  dilute  solutions  of  gold 
chloride,  down  to  0005%,  give  a  yellow  or  brown  coloration  with  a  0*5% 
solution  of  7rt-phenyleuediamine  sulphate.  Should  the  latter  have 
become  coloured,  it  is  first  decolorised  by  means  of  charcoal. 

C.  H.  D. 

Elementary  Analysis.  Albin  Kurtenacker  (Zeitsch.  anal. 
Chem.,  1912,  51,  639— 640).— A  reply  to  Doht  (this  vol.,  ii,  92),  who, 
contrary  to  the  experience  of  the  author  and  of  other  investigator.s, 
holds  that  metallic  silver  is  fit  to  replace  the  metallic  copper  in  organic 
combustions. 

Two  nitrogenous  substances,  jo-nitroaniline  and  7n-dinitro benzene, 
analysed  by  Epstein  and  Doht  (Abstr.,  1908,  ii,  132)  in  order 
to  prove  the  efficacy  of  metallic  silver,  were  found  by  the  author 
to  yield  accurate  carbon  and  hydrogen  results  without  using  any 
i"educing  agent  whatever.  On  the  other  hind,  carbamide  nitrate  gave 
copious  fumes  of  nitric  peroxide,  which  were  not  acted  on  by  red-hot 
silver  spirals  and  so  vitiated  the  results.  1^.  de  K. 

The  Estimation  of  Carbon  in  the  Wet  Way.  Hugo  Simonis  and 
F.  H.  Thies  (C/iem.  Zeit.,  1912,36,  917— 918).— Phenylacetaldehyde 
always  gives  about  4%  too  low  carbon  on  combustion  with  copper 
oxide.  Tlie  method  of  wet  combustion  gives  good  results.  It  is  best 
to  heat  the  substance  in  a  200  c.c.  fiask  with  potassium  dichromate 
and  sulphuric  acid,  the  vapours  passing  first  through  a  vertical 
cylinder  piicked  with  glass  wool  and  then  through  a  heated  tube 
picked  tightly  with  copper  oxide.  A  current  ot  oxygen  is  passed 
through  the  apparatus.     The  substance  (02  gram)  is  weighed  in  a 
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small  platinum  boat,  covered  with  potassium  dichromate,  and  allowed 
to  slide  into  the  flask,  followed  by  15 — 20  grams  of  potassium 
dichromate.  The  copper  oxide  tube  is  heated,  and  oxygen  is  passed 
until  all  air  is  expelled,  when  60  c.c.  of  pure  sulphuric  acid  are 
allowed  to  flow  into  the  flask,  the  flow  being  regulated  by  the  passage 
of  gas  bubbles  through  the  absorbing  apparatus.  The  combustion 
occupies  thirty  to  forty  minutes.  C.  H.  D. 

The  Detection  of  Hydrocarbons  in  Turpentine.  K.  Utz 
{Chem.  Zentr.,  1912,  i,  1641  ;  from  Farbenzeit.,  1912,  17,  1208—1209). 
— A  method  proposed  by  Mennechet  consists  in  shaking  the  turpentine 
with  magenta  and  a  little  nitric  acid,  which  gives  a  red  colour  with 
pure  turpentine,  but  more  or  less  brown  in  the  presence  of  hydro- 
carbons. The  colorations  with  pure  hydrocarbons  are  now  found  to  be 
quite  characteristic,  but  the  test  fails  when  the  liquids  are  mixed, 
unless  the  adulterant  amounts  to  at  least  30%.  C.  H.  D. 

Estimation  of  Caoutchouc  as  Tetrabromide.  K.  Utz 
(Gummi  ZeiL,  1912,  26,  968—970.  Compare  Abstr.,  1911,  ii,  545).— 
The  author  discusses  the  methods  employed  by  Hiibener,  Budde, 
Spence,  Galletly,  and  Scott  for  this  estimation,  and  advocates  one  based 
on  that  of  Baubigny  and  Chavanne  (Abstr.,  1903,  ii,  510;  1904, 
ii,  203).  F.  M.  G.  M. 

Direct  Estimation  of  Nitrogenous  By-products  and  Im- 
purities in  Raw  Caoutchouc.  Fritz  Frank  and  Eduard 
Marckwald  (Gummi  Zeit.,  1912,  26,  936 — 937). — In  consequence  of 
the  publication  of  experiments  by  Beadle  and  Stevens  {Analyst, 
1911,  37,  13 — 16)  on  this  subject,  the  authors  draw  attention  to  their 
communication  (Gummi  Zeit.,  1908,  22,  1344)  in  which  they  describe 
the  estimation  of  mineral  and  other  impurities  in  caoutchouc. 

F.  M.  G.  M. 

Detection  and  Estimation  of  Methyl  Alcohol.  Ferdinand 
WiRTHLE  {ZeitscL  Nahr.  Genussm.,  1912,  24,  14 — 26). — The  pressence  of 
methyl  alcohol  in  spirits  is  detected  by  collecting  50  c.c.  of  distillate 
from  100  c.c.  of  the  spirit,  twice  fractionally  distilling  this  distillate, 
and  oxidising  the  final  distillate  obtained  (which  should  measure  about 
3  c.c.)  with  potassium  permanganate  in  the  presence  of  dilute 
sulphuric  acid.  The  mixture  is  then  filtered,  1  c.c,  of  the  filtrate  is 
mixed  with  5  c.c.  of  sulphuric  acid,  and  5  mg.  of  morphine  hydro- 
chloride are  added.  A  violet  coloration  develops  if  methyl  alcohol 
was  present  in  the  spirit  examined.  The  temperature  at  which  the 
alcoholic  solutions  commence  to  distil  is  an  indication  of  the  presence, 
or  absence,  of  methyl  alcohol.  For  instance,  a  mixture  containing 
10%  of  methyl  alcohol  begins  to  distil  at  75°.  For  the  estimation  of 
methyl  alcohol,  100  c.c.  of  the  spirit  (containing,  say,  40%  of  alcohol) 
are  distilled,  and  the  residual  solution  in  the  distillation  flask  is  twice 
treated  with  quantities  of  ethyl  alcohol  and  distilled.  A  quantity  of 
the  mixed  distillates,  corresponding  with  10  c.c.  of  alcohol  (as 
ascertained  from  the  sp.  gr.),  is  then  boiled  in  a  reflux  apparatus  with 


ANALYTICAL   CHEMISTRY.  ii.    1003 

iodine  and  amorphous  phosphorus  in  order  to  convert  the  alcohols  into 
their  iodides,  the  latter  are  separated  by  distillation,  washed  with 
10%  potassium  hydroxide  solution,  and  weighed.  Ten  c.c.  ol:  methyl 
alcohol  yield  31*35  grams  of  methyl  iodide,  whilst  10  c.c.  of  ethyl 
alcohol  yield  2372  grams  of  ethyl  iodide.  The  methyl  iodide  may 
also  be  identified  by  its  saponification  value,  394'3,  that  of  ethyl 
iodide  being  358-9  (compare  this  vol.,  ii,  607).  VV.  P.;8. 

The  Estimation  of  Methyl  Alcohol  in  Mixtures  with  Ethyl 
Alcohol,  Especially  in  Brandy.  W.  Koenio  {Clievi.  Zeit.^  1912, 
36,  1025 — 1027). — The  dichromate  method  has  been  modified  as 
follows :  A  litre  flask  is  fitted  with  a  double-bored  rubber  cork, 
through  which  pass  a  tap-funnel  closed  by  a  soda-lime  tube,  and  a 
reflux  condenser.  The  flask  contains  some  pumice  which  has  been 
boiled  with  potassium  permanganate  and  sulphuric  acid  and  then 
ignited.  The  absorption  apparatus,  connected  to  the  condenser, 
consists  of  U-tubes  containing  sulphuric  acid,  calcium  chloride,  and 
soda  lime.  After  removing  carbon  dioxide  from  the  apparatus  by 
means  of  air,  the  soda-lime  tubes  are  attached,  and  the  alcohol 
(1 — 3  grams)  to  be  tested  is  introduced,  followed  by  a  mixture  of 
30  grams  of  potassium  dichromate,  500  c.c.  of  watei\  and  50  c.c.  of 
concentrated  sulphuric  acid,  which  has  been  boiled  and  cooled  to  5°. 
After  at  least  four  hours  at  the  ordinary  temperature,  the  flask  is  gently 
heated,  so  that  the  gas  bubbles  slowly  through  the  absorption 
apparatus.  Air  is  then  passed  through  the  apparatus.  Satisfactory 
results  are  obtained  witb  artificial  mixtures  of  methyl  and  ethyl 
alcohols,  and  with  brandy.  C.  H.  D. 

A  Gas-volumetric  Method  for  Estimation  of  Ether  and 
Chloroform  Vapour  in  Atmospheric  Air.  Martin  Kochmann 
and  WiLHELM  Stkecker  {Btochevi.  Zeitsch.,  1912,43,410 — 417). — The 
analysis  is  carried  out  in  a  Bunte  burette.  The  organic  substances 
are  absorbed  by  alcohol,  and  the  alcohol  vapours  by  water.  By 
measuring  the  diminution  of  volume,  the  amount  of  alcohol  or  chloro- 
form in  vhe  air  is  a-scert^ined.  3.  B.  S. 

Estimation  of  Dextrose  in  the  Presence  of  Other  Substances 
by  Bertrand's  Method.  M.  KosENBLArr  (Bwchem.  Zeitsch.,  1912, 
43,  478 — 480). — In  view  of  the  fact  that  a  large  number  of  methods 
have  been  recently  suggested  for  removing  amino-acids,  peptones,  and 
other  substances  which  interfere  with  the  estimation  of  sugars  by 
Fehling's  solution,  the  author  shows,  by  many  examples,  that  this 
removal  is  unnecessary  when  Bertrand's  method  is  employed. 

S.  B.  S 

Detection  of  Sucrose  in  the  Presence  of  Other  Sugars, 
Especially  its  Detection  in  Musts  and  Wines.  S.  Eothenfusske 
{Zeitsch.  Nahr.  Genugsin.,  1912,  24,  93 — 104). — For  the  removal  of 
other  sugars  and  substances  which  interfere  with  the  detection  of 
sucrose  by  the  test  described  previously  by  the  author  (compare  Abstr.. 
1910,  ii,  463  ;  1911,  ii.  665),  it  is  recommended  that  hydrogen  peroxide 
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in  alkaline  solution  (preferably  barium  hydroxide)  be  used.  In  the 
case  of  musts,  5  c.c.  of  the  sample  are  added  to  a  mixture  consisting  of 
6  grams  of  barium  hydroxide,  25  c.c.  of  hot  water,  and  25  c.c.  of  3% 
hydrogen  peroxide  solution  ;  the  whole  is  heated  on  a  water- bath  for 
twenty  minutes  (more  hydrogen  peroxide  is  added  if  a  yellow  coloration 
develops),  then  filtered,  and  5  c.c.  of  the  filtrate  are  tested  with  the 
diphenylamine  reagent  as  desci  ibed  {loc.  cit).  When  testing  dry  wines, 
10  c.c.  of  the  latter  are  heated  with  50  c.c,  of  a  5%  barium  hydroxide 
solution  and  10  c.c.  of  3%  hydrogen  peroxide.  Sweet  wines  require  a 
somewhat  different  treatment ;  10  c.c.  of  the  wine  are  shaken  with 
50  c.c.  of  acetone  for  about  thirty  seconds,  and  again  after  the  addition 
of  a  small  quantity  of  kieselguhr.  The  mixture  is  now  filtered,  30  c.c. 
of  the  filtrate  are  diluted  with  water,  heated  on  a  water-bath  until  the 
acetone  has  been  removed,  and  the  residual  solution  treated  with  6 
grams  of  barium  hydroxide  and  25  c.c.  of  3%  hydrogen  peroxide. 

W.  P.  S. 

The  Influence  of  Pish  Gelatin  on  Sugar  Estimations  by 
Fehling's  Solution.  Alessandeo  Bernadi  {Biochem.  Zeitsch.,  1912, 
43,  275 — 279). — In  continuation  of  his  other  investigations  on  the 
influence  of  colloids  on  the  amount  of  cuprous  oxide  precipitated  from 
Fehling's  solution  by  dextrose,  the  author  now  finds  that  in  the 
presence  of  fish  gelatin,  the  amount  is  too  large,  but  that  the  corrected 
amount  can  be  found  if  the  oxide  is  converted  into  thiocyanate. 
Furthermore,  the  gelatin  can  be  removed  satisfactorily  from  solution 
by  precipitation  with  mercuric  chloride  or  ammonium  molybdate. 
This  last-named  reagent  can  also  be  used  for  precipitation  of  peptones. 

S.  B.  S. 

Estimation  of  Sucrose  in  Condensed  Milk.  H.  Nowak 
{Zeitsch.  anal.  Chem.,  1912,  61,  610 — 614). — An  application  of  Jolles's 
method  (Abstr.,  1911,  ii,  74)  to  the  analysis  of  condensed  milks,  etc. 
Twenty-five  grams  of  milk  (or  5  grams  of  condensed  milk)  are  diluted  in 
a  250  c.c.  flask  with  200  c.c.  of  water,  and  1 0  c.c.  of  copper  sulphate  solu- 
tion (34*639  grams  per  litre)  are  added.  The  liquid  is  then  rendered 
neutral  with  sodium,  hydroxide  and  diluted  to  the  mark.  From  the 
filtrate,  50  c.c.  are  taken  for  the  gravimetric  estimation  of  the  lactose 
(by  means  of  alkaline  copper  solution),  and  another  portion  is  then 
examined  for  sucrose  after  first  removing  the  excess  of  copper  by 
cautious  addition  of  powdered  potassium  ferrocyanide  (about  0*5 
gram). 

After  destroying  the  rotatory  power  of  the  lactose  by  heating  50  c.c. 
of  the  filtrate  with  1*3  c.c.  of  sodium  hydroxide  (so  as  to  obtain  a  iV^/10- 
alkaline  solution)  for  forty-five  minutes  in  a  pressure  flask  placed  in  a 
boiling-water  bath,  the  liquid,  when  cold,  is  clarified  by  addition  of 
3*7  c.c.  of  basic  lead  acetate  and  then  examined  polarimetrically  in  a 
22  cm.  tube.  i^.  de  K. 

Estimation  of  Sucrose  in  Urine  in  the  Presence  of  Other 
Sugars.  Adolf  Jolles  {BiocJiem.  Zeitsch.,  1912,  43,  56 — 64). — The 
author  has  already  shown  that  dextrose,  Isevulose,  etc.,  on  treatment 
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with  iV710-8odium  hydroxide  rapidly  lose  their  optical  activity,  whereas 
Hucroae  under  these  conditions  remains  utichanged  (Abstr.,  1911,  ii, 
74).  He  now  shows  that  advantage  can  be  taken  of  this  fact  for 
estimating  sucrose  in  urine.  One  hundred  c.c.  of  urine  are  treated 
with  2  5  c.c.  of  4iV-8odium  hydroxide  solution  for  twenty-four  hours  at 
37°.  In  the  presence  of  dextrose  alone,  the  rotation  sinks  to  an 
average  value  of  about  -0-.'i°  V,  whatever  the  initial  value.  There 
is  a  possible  source  of  error  in  certain  urines  which  contain  a  large 
amount  of  ammonium  salts,  in  that  the  addition  of  alkali  hydroxide  sets 
free  ammonia,  which  acts  only  very  weakly  on  the  sugarH.  This  error 
may  be  obviated  by  diluting  the  urines  before  addition  of  the  sodium 
hydroxide,  so  that  the  latter  is  always  in  excess.  S.  B.  S. 

Estimation  of  Cellulose  in  Woods  and  Textile  Fibres.  Josef 
KoNio  and  Fr  HOhn  {Zeitsck.  Farb.-Iud.,  1911,  10,  297—300, 
326— .330, '344 -.348.  366—370;  1912,  11,  4—9,  17—29,  37—46, 
57—64,  77 — 81,  102 — 109). — A  comprehensive  study  of  various 
cellulose-containing  material-s,  with  a  bibliography  of,  and  discussion 
on,  the  work  of  others.  The  different  materials  examined  included  the 
bark  and  wood  of  beech,  oak,  and  fir  trees,  together  with  cotton,  flax, 
hemp,  and  jute  fibres,  and  the  results  of  drying  these  under  different 
conditions  before  examination  are  described. 

The  occurrence,  distribution,  or  preparation  of  cellulose,  ligno- 
cellulose,  pectocellulose.  muocellulose,  adipocellulose,  cutocellulose, 
hemicellulose,  pectin,  hemilignin,  cutin,  hydrocellulose,  oxycellulose, 
hexosanes,  and  pentosanes  are  discussed  with  methods  of  identification 
or  estimation. 

The  results  obtained  are  compared  with  those  of  other  workers  and 
demonstrated  in  curves  and  tabular  form.  F.  M.  G.  M. 

Estimation  of  Lactic  Acid  in  "Wine  by  the  Methods  of 
Moslinger  and  Kunz.  Theodor  Roettgen  {Zeitach.  Nahr.  Genusam., 
1912,  24,  113—124.  Compare  Abstr.,  1901,  ii,  700;  1902,  ii,  180).— 
A  critical  examination  of  these  two  methods  yielded  results  which 
show  that  both  processes  are  trustworthy.  Moslinger's  method  may 
be  slightly  improved  by  taking  care  that  the  volatile  acids  are 
removed  completely  from  the  wine,  and  it  is  recommended  that  5  c.c. 
of  10%  barium  chloride  solution  be  added  to  the  distillation  residue. 
In  the  case  of  Kunz's  method,  barium  hydroxide  solution  should  be 
used  in  place  of  solid  barium  hydroxide  for  neutralising  the  wine 
previous  to  the  evaporation,  and  the  extraction  with  ether  should  be 
carried  out  in  a  Parthiel's  apparatus  for  twenty-four  hours.  This 
method  is  more  tedious  than  that  described  by  Moslinger.    W.  P.  S. 

Modification  of  the  Processes  for  the  Estimation  of  Succinic 
and  Malic  Acids  in  "Wines.  Karl  von  der  Heide  and  Erw. 
ScHWENK  {Zeitsch.  aiuil  Cheni.,  1912,  51,  628— 638).— The  original 
process  (Abstr.,  1909,  ii,  444 — 445)  has  been  much  improved.  Instead 
of  neutralising  the  crude  succinic  acid  with  alkali  before  resorting  to 
the  silver  titration,  it  is  rendered  alkaline  with  barium   hydroxide, 
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the  excess  of  which  is  then  removed  by  a  current  of  carbon  dioxide 
and  subsequent  warming. 

Malic  and  succinic  acid  may  be  estimated  jointly  by  first  removing 
the  tartaric  acid,  and  then  treating  the  filtrate  as  follows :  after 
diluting  to  100  c.c,  50  c.c.  are  evaporated  almost  to  dryness  after 
adding  5  c.c.  of  10%  barium  chloride.  After  neutralising  the  residue 
with  barium  hydroxide  and  removing  the  excess  by  carbon 
dioxide,  the  whole  is  evaporated  to  dryness  and  then  dissolved  in 
15  c.c.  of  water,  when  85  c.c.  of  96  vol.  %  alcohol  are  added.  The 
precipitate  is  collected  and  washed  with  about  100  c.c.  of  80  vol.  % 
alcohol ;  it  is  then  returned  to  the  basin  by  a  jet  of  hot  water,  and 
the  whole  is  again  evaporated  to  dryness.  The  residue  is  then 
moistened  with  a  few  c.c.  of  40%  sulplmric  acid,  and,  after  trituration, 
1  or  1'5  c.c.  of  sulphuric  acid  is  added  drop  by  drop  while  continuing 
using  the  pestle.  In  order  to  obtain  a  dry  mass,  20 — 30  grams  of 
anhydrous  sodium  sulphate  are  added  in  small  portions,  and,  after 
remaining  in  a  desiccator  overnight,  the  ma^^s  is  powdered  and 
extracted  with  ether  in  a  Soxhlet  tube.  The  malic  and  succinic  acids 
are  recovered  from  the  ethereal  solution  by  distillation,  and  then 
converted  into  neutral  barium  salts  in  the  manner  described.  The 
barium  salts  are  converted  by  ignition  into  carbonate,  which  is  titrated 
in  the  usual  manner  with  standard  acid  and  alkali. 

The  tartaric  acid  is  removed  (and  estimated)  as  follows  :  100 
c.c.  of  the  wine  are  evaporated  to  20  c.c,  3  grams  of  potassium 
chloride  are  added,  also  0'5  c.c.  of  glacial  acetic  acid,  0'5  c.c.  of  20% 
potassium  acetate,  and  6  c.c.  of  96  vol.  %  alcohol.  The  potassium 
hydrogen  tartrate  is  collected  on  a  Gooch  crucible  containing  filter- 
paper  fibre,  and  washed  with  20  c.c.  of  a  mixture  composed  of 
15  grams  of  potassium  chloride,  20  c.c.  of  alcohol  and  100  c.c.  of  water, 
and  may  then  be  titrated  as  usual  with  standard  alkali.        L.  de  K. 

General  Method  for  the  Estimation  of  Tartaric  Acid. 
Andre  Kling  and  D.  Florentin  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
886 — 895). — The  process  is  a  generalised  form  of  that  already 
described  (Abstr.,  1911,  ii,  666).  It  has  been  found  that  the  pre- 
cipitation of  calcium  racemate  may  be  made  complete,  even  in 
presence  of  considerable  amounts  of  iron,  aluminium,  antimony  or 
copper,  by  effecting  it  in  presence  of  ammonium  citrate.  Where  large 
quantities  of  the  interfering  elements  are  present,  they  must  be 
eliminated  first,  the  aluminium  as  ammonia  alum,  and  the  other 
metals  as  sulphides.  A  detailed  description  of  the  method  of 
carrying  out  the  estimation  in  its  new  form  is  given.  T.  A.  H. 

The  Detection  of  Benzoic  Acid  in  Poods.  O.  Biernath 
{Chem.  Zentr.,  1912,  i,  1928—1929  ;  from  Veroff.  Geb.  Militarsanitata- 
tcesens,  1912,  59 — 71). — The  ferric  chloride  and  hydrogen  peroxide 
test  proposed  by  Jonescu  (Abstr.,  1909,  ii,  627)  is  very  delicate  and 
convenient.  Mineral  and  volatile  organic  acids  and  alcohol  hinder 
the  reaction.  If  salicylic  acid  is  also  present,  it  may  be  destroyed  in 
the  distillate  from  the  acidified  material  by  means  of  alkaline 
potassium  permanganate.  C.  H.  D. 
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Detection  of  Benzoic  Acid  in  Milk.  Ckcil  Revis  {Analyaty 
19rJ,  37,  .'346).— Not  leas  than  100  c.c.  of  milk  are  diluted  witli  an 
equal  volume  of  water,  and,  after  adding  5  c.c.  of  10%  sodium 
carbonate  solution,  heated  in  boiling  water  for  two  or  three  minutes  ; 
10  c.c.  of  20%  calcium  chloride  are  added,  and  the  heating  continued 
until  complete  coaifulation  has  taken  place.  When  cold  the  liquid  is 
filtered  and  the  filtrate  neutralised  with  hydrochloric  acid,  10  c.c.  of 
copper  sulphate  solution  (34*6  grams  per  half-litre)  are  added, 
followed  by  10  c.c.  of  potassium  hydroxide  (31*18  grams  per  litre), 
and  the  liquid  is  again  filtered.  The  filtrate  is  poured  into  a 
separatiug  funnel,  acidified  with  hydrochloric  acid,  and  extracted  with 
50  c.c.  of  ether.  After  washing  the  ether  three  times  with  a  little 
water,  10  c.c.  of  water  are  added,  ahso  a  drop  of  phenolphthalein 
solution,  and  then  barium  hydroxide  solution  until,  after  shaking,  the 
watery  layer  remains  pink.  After  evaporating  this  to  about  5  c.c, 
the  liquid  is  filtered  into  a  test-tube  and  dilute  acetic  acid  is  dropped  in 
until  the  pink  colour  is  discharged,  when  another  two  drops  are  added. 
The  solution  is  then  tested  for  benzoic  acid  with  a  drop  of  a  10% 
neutral  ferric  chloride  solution. 

When  testing  cream,  50  c.c.  are  diluted  to  200  c.c.  and  treated 
as  just  directed.  L.  db  K. 

Volumetric  Eetiraation  of  Phenol-p-sulphonic  Acid.  Carl  E. 
Smith  and  Hrnry  C.  Frey  (/.  Anier.  Gliem.  Soc,  1912,  34,  1040).— 
A  quantity  of  the  sample  corresponding  with  0"18 — 0*2  gram  of 
phenol-;;-sulphonic  acid  is  dissolved  in  50  c.c.  of  water  in  a  stoppered, 
long-necked,  250  c.c.  flask.  To  this  are  added  50  c.c.  of  an  aqueous 
solution  containinj;  2*7833  grams  of  potassium  bromate  and  about 
40  gram.s  of  potassium  bromide  per  litre.  Five  c.c.  of  hydrochloric 
acid  (D  1*18)  are  then  added,  the  flask  stoppered  to  prevent  loss  of 
bromine,  and  the  mixture  allowed  to  remain  at  20 — 25°  for  not  les8 
than  ten  and  not  more  than  fifteen  minutes,  during  which  time  a 
turbidity  should  not  be  produced.  Dibromophenolsulphonic  acid  is 
formed  by  the  action  of  the  free  bromine,  the  excess  of  which  is 
determined  by  titration  with  standard  thiosulphate  after  the  addition 
of  potassium  iodide.     The  method  is  accurate  to  +  0*5%.        T.  S.  P. 

Estimation  of  Hippuric  Acid  in  Urine.  Theodor  Hrtntschak 
(Bioc/ism.  Zeitach.,  1912,  43,  315 — 322). — The  urine  is  heated  with 
sodium  hydroxide  to  hydrolyse  the  hippuric  acid.  It  is  then  oxidised 
witli  excess  of  permanganate,  the  excess  is  removed  by  sodium 
hydrogen  sulphite,  and  sulphuric  acid  in  excess  is  added,  care 
being  taken  to  prevent  superheating  during  neutralisation.  The 
liquiil  is  then  extracted  several  times  with  ether,  the  ethereal 
extract  is  dissolved  in  dry  chloroform,  and  the  chloroform  is  then 
evaporated  off.  From  the  weight  of  practically  pure  benzoic  acid 
thus  obtained,  the  amount  of  hippuric  acid  can  be  calculated. 

S.  B.  S. 

The  Naphthenic  Acids  and  their  Reaction  "with  Ferrous 
Salts.     E.    Pyhala   {Chem.   Zeit.,    1912,   36,    869— 870).— Salts    of 
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naphthenic  acids  yield  dark  brown  colorations  with  ferrous  salts.  It 
is  shown  that  this  reaction  is  due  to  the  formation  of  ferric  salts  by 
oxidation,  and  that  it  is  only  given  when  sodium  naphthenate  is 
present,  the  free  acids  not  giving  a  coloration.  The  sodium  salt  is 
commonly  present  in  a  colloidal  form  in  the  technical  naphthenie 
acids.  C.  H.  D. 

Estimation  of  the  Fat  Content  of  Milk  by  the  Aid  of 
Trichloroethylene.  D.  P.  Ross  van  Lennep  and  J.  D.  Ruys^ 
(Chem.  Weekhlad,  1912,  9,  654 — 657). — The  authors  give  a  number  of 
results  of  extractions  of  milk  fat  with  trichloroethylene.  They 
recommend  it  as  a  fat  solvent  on  account  of  its  non-inflammability 
and  lack  of  explosive  tendency.  A.  J.  W. 

Quantitative  Estimation  of  Aliphatic  Amino-groups, 
DoNAiJ)  1).  VAN  Slyke  (/.  Biol.  Ckam.,  1912,  12,  275—284.  Com- 
pare Abstr.,  1910,  ii,  751  ;  1911,  ii,  779— 780).— The  author  describes 
various  improvements  which  have  been  effected  in  the  apparatus 
devised  by  him  for  the  determination  of  aliphatic  amino-groups. 
The  chief  of  these  is  a  device  by  which  the  "  deaminising  "  bulb  and 
the  Hempel  pipette  can  be  shaken  mechanically,  which  greatly  in- 
creases the  rapidity  and  trustworthiness  of  the  determinations,  whilst 
another  advantage  of  the  newer  apparatus  is  that  the  necessity  of 
disconnecting  the  "  deaminisiny  "  ves>el  from  the  gas  burette  between 
analyses  has  been  abolished.  He  further  recommends  the  replacement 
of  amyl  alcohol,  recommended  in  the  original  description  to  prevent 
the  foaming  of  viscous  solutions,  by  octyl  alcohol.  H.  W. 

Gasometric  Estimation  of  Free  and  Conjugated  Amino-acid& 
in  the  Urine.  Phoebus  A.  Levene  and  Donald  D.  van  Slyke 
{J.  Biol.  Chem.,  1912,  12,  301—312.  Compare  Abstr.,  1911,  ii,  944). 
— For  the  determination  of  total  (free  and  conjugated)  amino-acid 
nitrogen  in  the  urine,  the  author  heats  the  specimen  with  sulphuric 
acid  during  one  and  a-half  hours  at  175°,  drives  off  free  ammonia  by 
boiling  the  solution  with  lime,  and  determines  the  total  amino-nitrogen 
gasometrically  (see  previous  abstract).  He  finds  the  total  amino- 
nitrogen  in  normal  urines  to  be  between  1  '5%  and  2*5%  of  the  total 
nitrogen,  and  considers  this  method  of  estimation  to  be  more  accurate 
than  the  Sorensen  formol  titration. 

The  determination  of  free  amino-acid  nitrogen  by  this  method  is 
complicated  by  the  fact  that  carbamide  slowly  evolves  nitrogen  when 
heated  with  nitrous  acid.  Under  the  conditions  of  experiment,  how- 
ever, this  nitrogen  is  found  to  be  fairly  regularly  evolved,  and  a 
correction  can  be  applied.  Free  ammonia  must  first  be  removed. 
This  can  be  conveniently  accomplished,  with  simultaneous  estimation 
of  the  ammonia,  by  mixing  the  urine  with  alcohol  and  milk  of  lime, 
and  distilling  under  diminished  pressure.  After  distillation,  excess 
of  lime  and  calcium  salts  are  dissolved  by  glacial  acetic  acid.  In  one 
portion  of  the  solution,  the  amino-acid  nitrogen  is  determined,  the 
duration  of    the  reaction  being  the  shortest  time  in  which,  at  the 
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{irevalent  temperature,  atnino-acids  will  completely  react.  Im- 
mediately thereafter  the  determination  is  rept-ated  under  precisely 
the  8ame  conditioDR,  except  that  the  reaction  is  continued  for  exactly 
twice  as  long.  The  increase  in  volume  obtained  by  doubling  the 
reaction  time  represents  the  amount  of  nitrogen  evolved  from  the 
carbamide  during  halt  the  time  of  the  second  reaction,  or  the  entire 
duration  of  the  first.  It  is,  therefore,  the  correction  which  must  be 
sub.stracted  from  the  first  result  in  order  to  leave  only  the  nitrogen 
obtained  from  the  amino-acids.  The  free  amino-nitrogen  never 
exceetled  I '5%  in  the  limited  number  of  cases  in  which  it  was 
detei mined.  H.  W. 

Application  of  the  Formaldehyde  Titration  Method  to  the 
Estimation  of  Amino-acids  in  Plants.  O,  Bailly  (C/tem.  Zeutr., 
1912,  i,  1640;  from  Bull.  Sci.  Pharvi.,  1912,  18,  702— 711).— The 
plant  extract  is  clarified  by  adding  solutions  of  silicotungstic  acid  and 
quinine  hydrochloride,  and  removing  the  precipitate  by  centrifugation. 
The  filtrate  is  shaken  with  animal  charcoal,  followed  by  the  addition 
of  barium  chloride  in  alkaline  solution  to  remuve  phosphates.  The 
filtrate  is  acidified  with  iXyiO-hydrochloric  acid,  and  exactly  neutralised 
with  iV/10-potas.sium  hydroxide  after  addition  of  /)-nitrophenol. 
Neutral  formaldehyde  solution  is  then  added,  and  the  amino-acids  are 
titrated  with  potassium  hydroxide  and  phenol phthalein.  Another 
portion  of  the  filtrate  is  distilled  with  magnesia,  and  the  ammonia  in 
the  filtrate  titrated.  The  proportion  of  amino-acid  may  then  be 
calculated.  The  results  are  usually  accurate  within  3%  with  tyrosine, 
but  with  histidine  only  to  10%.     Some  estimations  are  recorded. 

C.  H.  1). 

Extractives  of  Muscles.  XIII.  The  Precipitability  of 
Certain  Nitrogenous  Extractives  by  Phosphotungstic  Acid 
and  Mercuric  Salts.  S.  Demjanowski  {Zeitsck.  physiol.  Chem., 
1912,  80,  212—217.  Compare  Gulewitscli,  Abstr.,  1911,  i,  815).— 
Analytical  data  which,  however,  are  regarded  as  only  approximate,  are 
given  in  reference  to  free  creatinine,  free  carnosine,  and  methyl- 
iiianidine  nitrate  in  muscle  extracts.  W,  D.  H. 

Separation  and  Estimation  of  Pyridine  and  Ammonia. 
Alexander  Bayer  {J.  O'asbe/ettchtung,  1912,  65,  513 — 614).— Ferric 
thiocyanate  is  found  to  be  a  more  satisfactory  indicator  than  meth)  1- 
oiange  or  ferric  chloride  in  the  titration  of  pyridine  in  solutions  of 
ammonium  salts.  The  mixed  bases  are  acidified  with  iV/lO-hydrochloric 
acid,  treated  with  a  drop  of  ferric  chloride  and  ammonium  thiocyanate 
solution,  and  titrated  with  iV/10-sodium  hydroxide  until  the  brownish- 
red  colour  is  destroyed.  A  partial  separation  can  bo  effected  by 
distilling  the  neutral  solution  of  the  mixed  salts,  when  the  pyridine 
passes  over  accompanied  by  a  very  small  amount  of  ammcnia;  the 
latter  is  titrated  with  hydrochloric  acid  in  the  presence  of  litmus,  excess 
of  acid  is  then  added,  and  the  pyridine  estimated  as  above. 

F.  M.  G.  M. 
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The  Methods  Employed  for  the  Estimation  of  Nicotine  in 
Tobacco  and  Tobacco  Extracts.  Julius  T6th  (Chem.  Zeit.,  1912, 
36,  937—938.  Compare  Abstr.,  1911,  ii,  345,  943).— A  reply  to 
Koenig  (Abstr.,  1911,  ii,  1143).  The  silicotungstate  method  (Bertrand 
and  Javillier,  Abstr.,  1909,  ii,  450)  gives  good  results,  both  with 
tobacco  and  its  extracts,  especially  when  it  is  necessary  to  estimate 
nicotine  in  presence  of  ammonia  and  pyridine  bases.  C.  H.  D. 

Detection  of  Pilocarpine  in  Presence  of  Quinine.  G. 
Meillebe  {J.  Pharm.  Chim.,  1912,  [vii],  6,  108— 109).— The  method 
depends  on  the  fact  that  quinine  chromate  is  soluble  in  chloroform, 
whilst  the  pilocarpine  salt  is  insoluble  in  this  solvent,  the  solubilities 
in  water  being  reversed. 

Potassium  dichromate  is  added  to  a  slightly  acid  solution  containing 
the  two  alkaloids.  Quinine  chromate  is  precipitated  if  much  of  this 
alkaloid  is  present.  The  filtrate  is  shaken  with  chloroform  until  the 
latter  is  no  longer  coloured  yellow,  and  the  liquid  is  then  tested  for 
pilocarpine  by  adding  hydrogen  peroxide.  T.  A.  H. 

Detection  of  Yohimbine  in  Medicinal  Tablets.  C.  Virchow 
{Ber.  JJeut.  Pharm.  Ges.,  1912,  22,  380— 383).— Five  grams  of  the 
powdered  material  are  shaken  with  10  c.c.  of  saturated  barium 
hydroxide  solution  and  40  c.c.  of  ether.  The  ethereal  solution  is 
separated  and  acidified  with  a  few  drops  of  dilute  hydrochloric  acid  ; 
crystals  of  yohimbine  hydrochloride  form  almost  immediately,  and, 
after  the  lapse  of  one  hour,  are  separated  from  the  etiiereal  solution, 
washed  twice  with  ether,  dried  at  the  ordinary  temperature,  and 
examined  microscopically.  The  shape  of  the  crystals  is  characteristic, 
and  somewhat  resembles  that  of  uric  acid  crystals.  When  dissolved 
in  sulphuric  acid,  the  crystals  yield  a  coloration  on  the  addition  of  a 
trace  of  potassium  dichromate ;  this  reaction  is  not,  however, 
characteristic  of  yohimbine.  W.  P.  S. 

The  Application  of  Adsorption  to  the  Detection  and 
Separation  of  Certain  Dyes.  A.  Chaston  Chapman  and  Alfeed 
SiEBOLD  {Analyst,  1912,  37,  339—345). — Ten  c.c.  of  coal-tar  dye 
solution  (1  gram  per  litre)  are  stirred  for  several  minutes  with 
5  grams  of  kaolin  previously  mixed  with  10  c.c.  of  water,  and  the 
mixture  is  filtered  through  a  Biichner  funnel  with  the  aid  of  a  pump. 
In  this  manner  it  was  found  that  the  various  dyes  could  be  divided 
into  three  classes  :  {a)  those  which  are  entirely  adsorbed  ;  (b)  those 
which  are  partly  adsorbed,  and  (c)  those  that  are  not  appreciably 
adsorbed. 

In  many  cases  alcoholic  solutions  may  be  used,  but  they  are  not 
affected  by  kaolin  to  the  same  extent.  For  instance,  safraniue,  which 
is  completely  removed  from  water,  is  only  partly  adsorbed  from  a 
solution  in  90%  alcohol.  In  some  cases,  however,  although  a  dye  is 
very  soluble  in  alcohol,  it  cannot  be  extracted  from  kaolin  by  that 
solvent.  The  dried  kaolin  containing  the  adsorbed  dyes  can  then  be 
tested  by  the  application  of  reagents  similar  to  those  employed  for  the 
detection  of  dyes  on  wood  or  other  fibres.5 
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For  details  the  three  tables  in  the  original  paper  should  be  referred 
to.  L.  DE  K. 

A  Delicate  Method  for  Determining  Minute  Quantities  of 
Chlorophyll.  C  A,  Jacouson  {J.  Amer.  Chem.  iSoc.,  1912,  34, 
1266 — 1269). — The  ultra-violet  absorption  spectra  for  a  series  of 
standard  solutions  representing  0'0004  to  0*000005  gram  of  chloro- 
ph)llan  per  c.c.  have  been  photographed.  Since  in  these  dilutions  the 
yellow  colouring  matters  do  not  interfere  with  the  chlorophyllan  bands 
(compare  Jacobson  and  Marchlewski,  Abstr.,  1912,  i,  285),  the  amount 
of  chlorophyll  in  a  leaf  the  green  weight  of  which  is  only  0*2  gram  can 
be  determined  by  comparing  the  intensity  of  the  bands  with  these 
standards.  J.  C.  W. 

Comparison  of  the  Forensic  Value  of  Heemin  and  Haemo- 
chromogen  Crystals.  Heine  {C/tevi.  Zentr.,  1912,1,2079—2080; 
from  Vjxchr.  ger.  Med.  offentl.  Sanitdtswesen,  1912,  63,  268 — 281). — 
The  hwmochromogen  test  is  best  carried  out  by  using  a  reagent 
composed  of  two  parts  of  pure  pyridine  and  three  parts  of  concentrated 
aqueous  hydrazine  sulphate.  The  test  gives  positive  results  much 
more  readily  than  the  hsemin  test  in  the  case  of  old  and  putrid  blood. 
Iron  rust  prevents  the  formation  of  crystals,  but  not  of  dissolved 
hwmocbromogen,  which  is  readily  detected  by  means  of  the 
microspectroscope.  It  has  been  proposed  to  distinguish  hsemin  crystals 
from  indigo  by  reduction  with  hydrazine  hydrate,  but  this  becomes 
unnecessary  if  the  hsemochromogen  test  is  used.  C.  H.  D. 

Coagulation  of  Albumin  by  Heat  and  its  Precipitation  by 
Potassium  Mercuric  Iodide.  Consequences  in  Connexion 
with  its  Gravimetric  and  Volumetric  Estimation.  Lucien 
Vallery  (Coinpt.  rend.,  1912,  165,  417—420). — The  incomplete 
precipitation  of  albumin  from  organic  liquids  heated  in  presence  of 
acids  (this  vol.,  ii,  212)  is  now  shown  to  be  due  to  partial  hydrolysis  of 
the  albumin  by  the  acid  when  this  is  dissociated  in  aqueous  solution. 
In  presence  of  an  undissociable  acid,  such  as  n-hexoic  acid,  heat  induces 
complete  coagulation. 

In  estimating  serum-  or  egg-albumin  by  Tauret's  reagent,  a  definite 
quantity  of  mercury  is  adsorbed  by  the  precipitate  in  accordance  with 
the  following  equation  :  1  jxlog.H j H  -  h  •^  K,  where  x  is  the  quantity  of 
albumin,  II  the  initial  amount  of  mercury,  h  the  quantity  of  mercury 
adsorbed,  and  A' a  constant.  When  11=  0-2  gram  and  the  mixture  is 
diluted  to  200  c.c.  after  precipitation,  iir=0'54  for  serum-albumin  and 
0*52  for  egg  albumin.  The  adsorption  is  affected  by  the  presence  of 
phosphates,  but  not  by  sodium  chloride  or  carbamide.  T.  A.  H. 

Phosphotungstic-Phosphomolybdic  Compounds  as  Colour- 
Reagents.  Otto  Folin  and  W.  Denis  {J.  Biol.  Chem.,  1912,  12, 
239 — 244). — Two  new  reagents  are  described:  the  first,  termed  the  urtc 
acid  reagent,  does  not  react  with  monohydric  phenols  or  tlieir 
derivatives,  such  as  tyrosine  ;  the  second,  the  phenol  reagent,  is  far  more 
delicate  than  any  colour  reagent  for  phenol  groups.     The  first  is  pi-e- 
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pared  by  adding  100  grams  of  sodium  tungsbate  and  80  c.c.  of  85% 
phosphoric  acid  (HgPO^)  to  750  grams  of  water.  These  are  boiled 
together  for  two  hours,  cooled,  and  diluted  to  1  litre.  Two  c.c.  gives 
the  maximum  colour  with  1  mg.  of  uric  acid.  The  second  is  prepared 
by  boiling  750  grams  of  water  with  100  grams  of  sodium  tungstate, 
20  grams  of  phosphomolybdic  acid,  and  50  c.c.  of  85%  phosphoric  acid 
for-  two  hours,  cooling,  and  diluting  to  1  litre.  Two  c.c.  of  this  gives 
the  maximum  colour  with  1  mg.  of  tyrosine  or  uric  acid.  The  reagents 
used  must  be  free  from  nitrates.  W.  D.  H. 

Tyrosine  in  Proteins  Estimated  by  a  New  Colorimetric 
Method.  Otto  Folin  and  W.  Denis  {J.  Biol.  Chem.,  1912,  12, 
245 — 252). — The  reaction  referred  to  in  the  preceding  abstract  may 
be  used  colorimetrically  for  the  estimation  of  tyrosine  in  proteins.  The 
percentages  so  determined  are  given  in  tabular  form,  and  are  in  every 
case  greater  than  those  reported  in  the  literature,  which,  however,  vary 
&  good  deal.  The  reasons  for  this  are  discussed,  and  the  general 
conclusion  reached  is  that  the  colorimetric  method  is  the  only  one 
which  approaches  accuracy.  W.  D.  H. 

Estimation  of  Caffeine  [in  Coffee].  G.  Oostes  (Anal.  Chim.  anal., 
1912,  17,  246 — 249). — The  process  is  devised  more  in  particular  for 
those  brands  of  coffee  which  have  been  deprived  to  a  large  extent  of 
caffeine.  Twenty  (or  more)  grams  of  the  sample  are  gradually 
moistened  with  15  to  20  c.c.  of  sulphuric  acid,  and  then  heated  on  the 
boiling  water-bath  for  ten  to  fifteen  minutes.  The  mass  is  then 
exhausted  thrice  in  succession  with  200,  150,  and  100  c.c.  of  boiling 
water,  boiling  for  ten  and  fifteen  minutes  respectively  in  the  first  two 
extractions  ;  the  flask  in  which  the  filtrates  are  collected  contains 
sodium  hydroxide,  but  not  sufficient  to  completely  neutralise  the  acid. 
After  rendering  alkaline  with  sodium  carbonate,  the  liquid  is  rapidly 
concentrated  to  250  c.c.  When  cold,  the  solution  is,  if  necessary, 
filtered  through  a  quick  filter. 

The  caffeine  is  now  removed  by  three  successive  extractions  with 
chloroform  (200,  150,  100  c.c).  If  the  acid  had  not  been  neutralised, 
a  much  larger  volume  of  the  solvent  would  have  been  required.  The 
chloroform  is  then  recovered  by  distillation,  and  when  about  4  c.c.  are 
left,  this  is  transferred  to  a  glass  spouted  capsule  and  the  flask  is 
rinsed  twice  with  2  c.c.  of  chloroform.  In  order  to  remove  foreign 
matters,  2  c.c.  of  sulphuric  acid  are  added,  and  the  capsule  heated  for 
ten  minutes  on  the  water-bath.  The  residue  is  then  dissolved  in  a 
little  water,  and  the  filtrate,  after  being  made  alkaline  with  ammonia,  is 
extracted  thrice  with  cliloroform,  using  25,  20,  and  10  c.c.  respectively. 

The  chloroform  on  evaporation  yields  the  caffeine.  In  delicate 
analyses  this  should  be  tested  as  to  its  purity  by  tha  Kjeldahl  process ; 
it  generally  has  a  93%  caffeine  cont'^nt.  L.  dk  K.    ~ 
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Optical  Properties  of  Substances  at  the  Critical  Point. 
Clarence  Smith  (Froc.  Roy.Soc,  1912,  A,  87,  366 — 371). — According  to 
Traube's  measurements,  the  magnitude  6  of  van  der  Waals'  equation 
and  the  molecular  refractivity  are  connected  by  the  equation 
6  =  403(n''*  -  \)Mj(n'^  +  2)d.  Assuming  that  the  specific  refractivity  is 
constant  for  all  temperatures  up  to  the  critical  point,  then  after 
dividing  both  sides  by  the  value  of  the  molecular  weight  M,  the 
equation  may  be  written  6  =  403(?i2- l)/(w^  + 2)c?c.  where  «e  is  the 
critical  refractive  index  and  c^c  the  critical  density.  Since  l/dc  =  Sb, 
this  equation  leads  to  n,.  =  constant  =  1*126.  According  to  this,  all 
substances  have  the  same  refractive  index  at  the  critical  point. 

This  deduction  has  been  tested  by  reference  to  the  experimental 
data  for  a  number  of  gases  and  vapours,  for  inorganic  liquids  and 
condensed  gases,  and  for  organic  liquids,  the  value  of  ric  being  obtained 
by  substitution  of  the  values  of  n^,  dt,  and  dc  in  the  equation 
(n;!  -  l)/(r«'^  +  2)  =  (7«"7- l)(/c/(n';f  +  2)rf^  In  the  majority  of  cases,  the 
percentage  difference  between  the  value  so  obtained  and  the  theoretical 
value  (1'12G)  is  well  within  1%,  whilst  the  largest  divergence  is  only 
2*2%.  There  are,  however^  a  number  of  substances  which  appear  to 
be  exceptions.  These  are  either  aromatic  substances  or  halogen 
compounds,  and  their  anomalous  refraction  at  the  critical  point  cannot 
as  yet  be  explained.  H.  M.  D. 

Spectro -chemistry  of  Unsaturated  Organic  Compounds. 
Influence  of  Alkyl  Groups  in  Conjugated  Systems.  Kakl 
voN  AuwEKs  (JJer.,  1912,  46,  2764—2781.  Compare  Abstr.,  1911,  ii, 
781). — It  is  known  that  the  exaltation  of  refraction  and  dispersion, 
characteristic  of  conjugated  systems,  is  reduced  by  the  introduction  of 
alkyl*  groups,  and  the  present  investigation  was  made  to  determine 
the  ii.fluence  of  structure,  weight,  and  position  of  the  sub^tituent 
groups  on  this  optical  exaltation.  In  general,  the  effect  of  an  ethyl 
group  is  a  little  greater  than  that  of  a  methyl  group  when  the  position 
is  the  same,  but  the  introduction  of  still  heavier  groups  causes  no 
further  marked  change  in  refraction  or  dispersion,  although  in  some 
cases  the  introduction  of  branched  alkyls  causes  a  further  fall.  The 
introduction  of  alkyl  groups  at  two  different  points  causes  a  slight  fall 
in  refractive  index  ami  a  considerable  fall  in  dispersion,  so  that  in 
certain  cases  doubly  substituted  compounds  can  be  distinguished  from 
singly  substituted  substances  by  this  means.  These  conclusions  are 
drawn    from    the   results   of   a   study    of    compounds   of    the   types 

CjH,;cr:o,  c,.H5-ch:ch-cr:o,  and  CoH5-ch:cr'-cr:o. 

Comparison  of  the  effects  of  substitution  in  such  systems  as 
CIC'OHIO  and  CICH-CIO  exhibiting  the  same  initial  exaltation, 
shows  that  the  change  in  exaltation  due  to  the  substitution  of  either 
hydrogen  atom  by  an  alkyl  group  is  the  same,  and  that,  in  general,  no 
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specific  change  occurs,  unless  the  conjugated  syatem  is  altered. 
These  rules  only  hold  for  "active  "  conjugated  systems  ;  in  the  case 
of  "neutral"  systems,  alkylation  may  even  cause  an  increase  in 
exaltation,  thus  in  styrene  the  introduction  of  methyl  in  the  yS-position 
causes  no  change,  in  the  a-position  a  fall  ensues,  and  in  the  para- 
position  an  increase  in  exaltation  occurs.  This  special  influence  of 
para-substitution  is  not  confined  to  styrene,  and  in  general  E5a  and 
E2x)  is  about  +  3  for  such  substitution.  The  effect  in  increasing  disper- 
sion is  less  regular.  Tables  illustrating  all  these  phenomena  are  given 
in  the  original. 

The  following  new  data  are  recorded  : 

Phenyl  ethyl  ketone,  b.  p.  124741  mm.;  Df^  10131,  Df  1-0134, 
Df  1-010;  n^  1-52375,  n^  1-52900,  n^  1-54223,  n^  1-55403  at  15-9°. 
The  semicarbazone  has  m.  p.  176°.  Phenyl  i«opropyl  ketone,  b.  p. 
125-5732  mm.;  Df«  0-9863,  Df«  0-9865,  Df  0-984;  «„  1-51445, 
Wd  1-51919,  rifi  1-53172,  Vy  1-54286  at  16-6°.  Phenyl  isobutyl  ketone, 
b.  p.  137— 138°/38  mm.;  Df  0-9701,  D^  0-9710,  Df  0967; 
na  1-50917,  «D  1-51385,  n^  1-52574,  n^  1-53611  at  15-3°.  The 
semicarbazone  has  m.  p.  208 — 209°.  Phenyl  tert. -hutyl  ketone,  b.  p. 
110— III7I8  mm.;  Df"  0-9681,  Df- 0  9678,  Df  0967;  n^  1-50427, 
no  1-50857,  ?t^  1-51971,  Wy  1-52964  at  19-2°.  This  ketone  was 
purified  through  the  oxime,  m.  p.  165 — 166°.  Phenyl  undecyl 
ketone,  m.  p.  46°,  b.  p.  222—223721  mm.;  Df"  0-8969;  /?„  1-48149, 
Wd  1-48503,  n^  1-49425  at  52-4°. 

Styryl  methyl  ketone,  Df-  1-0097;  n^  1-57466,  n^  1-58359, 
n^  1-60999  at  45-9°.  Styryl  ethyl  ketone,  Df  0-9926,  Df^  0-9875  ; 
na  1-55991,  «D  1-56838,  n^  1-59237  at  503°.  Styryl  propyl  ketone, 
b.  p.  158—159714  mm.;  Df^  0-9915,  Df  0-994;  «^  1-55998, 
«D  1-56797,  np  1-59062,  ny  1-61337  at  23-95°.  Styryl  jsopropyl 
ketone,  b.  p.  153°/14  mm.;  Df^  0-9859,  Df  0-990;  w„  1-55870, 
Wd  1-56693,  np  1-59000,  riy  1-61338  at  24-6°.  Styryl  w-butyl  ketone, 
Df2  0  9584,  Df  0-979;  n^  1-54416,  n^  1-55181,  v^  1-57293  at 
44-7°.  Styryl  tert.-hntyl  ketone,  Df'^  0-9509,  Df  0-972  ;  w„  1-53954, 
no  1-54732,  rip  1-56847  at  45-7°.  a-Methylstyryl  methyl  ketone, 
b.  p.  142-5—144717—19  mm.;  Df*  1-0274;  v^  1-57426,  n^,  1-5^234, 
«^  1-60453  at  18-1°.  a-Ethylstyryl  methyl  ketone,  b.  p.  136—138°/ 
12  mm.;  Df'^  1-0005;  %„  1-55786,  rij,  1-56503,  n^  1-58503  at  21-6°. 
a-Methylstyryl  ethyl  ketone,  b.  p.  144—147713  mm.;  Df^  1-0058; 
Wa  1-55812,  «B  1 -56539,1  wp  1-58520  at  20-2°.  a-Propylstyryl  methyl 
ketone,  CHPhlCPr^-COMe,  b.  p.  144-5—145712  mm.;  V>T  09833; 
«a  1-54981,  n^  1-55672,  n^  1-57573,  riy  1-59411  at  192°,  obtained  by 
condensing  methyl  butyl  ketone  with  benzaldehyde  by  means  of 
hydrogen  chloride,  is  a  colourless  oil,  and  gives  a  semicarhazoney 
m.  p.  157°.  a-Ethylstvryl  propyl  ketone,  CHPhlCEfCOPr",  b.  p. 
157—158713  mm.;  Df»  0-9718,  Df  0-975,  /?^  1-54116,  n^  1-54761, 
n^  1-56514,  Uy  1-58203  at  23-9°. 

a-Methylcinnamaldehyde,  b.  p.  156—157733  mm.;  Df»  10397, 
Df  1-037;  «„  1-59596,  n^  1-60575,  n^  1-63313  at  16-7°. 

jtJ-Methylstyrene,  b.  p.  77— 79°/33  mm.;  Df^  0-9011;  «»  153820, 
Wd  1-54474,  wa  1-56208,  w^  1-57797  at  163°.  ajo-Dimethy styrene, 
b.  p.  101-5°/29  mm. ;  D^  0-9024;  w^  1-52870,  n^  1-53447,  n   1-54944, 
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rty  1-56306  at  187°,  was  obtained  by  treating  ;7-metbyIacetopbenone 
witli  magnesium  methyl  iodide. 

/)-Toli.aldebyde,  b.  p.  203-6—204  6°;  Df  1-0261,  Df  1-020 
«a  154372,  rt„  1-55027,  »^  1-56761.  iiy  1-58369  at  11-9°. 

p-Mothylacetophenone,  b.  p.  1125711  mm.;  Di'*  10058,  D'f  1004 
«a  1-52976,  riD  1-53533,  n  155018,  n^  1-56369  at  17-4°.  3:4-Di 
methylaeetophenone,  b.  p.  2500—251-2°;  Di^*  1-0090,  Df  1005 
»i„  1-53563,  «!,  1-54218,  »^  1-55603,  Uy  1-56944  at  150°.  2  :4:5Tii 
methylaeetophenone,  b.  p.  247—248°,  Di'^  10039,  Df  TOGO 
«a  1-53572,  «„  1-54111,  n^  1-55525,  riy  156815  at  14-9°. 

Ethyl    />toluate,    b.    p.    122°/22    mm.,    Di«-    1-0269,    D;    10255 
«„  1-50418,    «D   1-50888,   n^  1-52106,   n^  1-53183   at  182°.      Ethyl 
;>cinnamate,    b.    p.     158— ir)9°/17    mm.;    Di"*    10336,    Df   1031 
Ua  1-55503,  nu   1-56302,  n,,  1-58531,  «y  1-60748  at  15-9°. 

T.  A.  H. 

Spectrochemistry  of  Chloro-compounds.  Kakl  von  Auwehs 
{Ber.,  1912,  45,  2781—2808.  Compare  preceding  abstract).— 
From  an  investigation  of  the  refraction  and  dispersion  of  a  large 
number  of  chloro-compounds,  the  conclusion  is  drawn  that  in  com- 
pounds belonging  to  such  systems  as  'CIC'CIC'Cl  or  CO'CIC'Cl,  the 
latent  valencies  of  the  chlorine  atoms  exert  little  or  no  influence  on  the 
spectrochemical  properties,  and  the  group  CIC'Cl  is  spectrochemically 
"  indifferent." 

The  optical  exaltation  shown  by  some  chloro-derivatives  of  benzene 
homologues  is  not  due  to  the  chlorine,  but  usually  to  the  effect  of 
several  side-chains.  The  optical  exaltation  shown  by  acid  chlorides  is 
probably  not  due,  as  Eisenlohr  supposed  (this  vol.,  ii,  2),  to  the 
influence  of  conjugation  between  the  carbonyl  group  and  the  latent 
valencies  of  the  chlorine  atom,  but  to  the  loose  state  of  combina- 
tion of  the  chlorine  to  carbon  already  united  to  oxygen.  In  a 
conjugated  system  the  entry  of  chlorine  has  about  the  same  effect  as 
that  of  an  alkyl  group.  The  following  new  experimental  data  are 
given. 

;3  Chlorostyrene,  b.  p.  79-5°/ll  mm.;  Df"  1-1095;  n.  1-67039, 
«„  1-57736,  «,,  1-59582,  Uy  1-61279  at  178°.  The  substituted 
/8-chlorostyrenes  examined  have  been  described  already  (Abstr.,  1907, 
i,  400.  401).  Hydratropaldehyde,  b.  p.  112  — 114°/33  mm. ;  Di"'  10025  ; 
n«  1-51310, 7ii,  1-51762,  n^  1  52894,  riy  1-53878  at  17-9°. 

a-Chlorostyrene,  b.  p.  83-5- 84°/23  mm.;  Di' "  1*1016;  n^  155617, 
n,,  1-56226,  n^  1-57845,  n^  159311  at  1655°.  a-Chloro-^-methyl- 
Ktyrene,  b.  p.  90-5°/9  mm.;  W,'""  1-089,  Df  1085;  n^  155753, 
M„  1-56352,  n^  1-57913,  riy  159334  at  1455°.  o-Chloro-/3-ethyl. 
btyrene,  b.  p.  102— 102-5°/9  mm.;  Di*"  10604,  Df  1056;  n^  1-54709, 
no  1-55277,  n^  1 -56765,  riy  1  581 12  at  1485°.  Other  compounds  used 
in  this  investigation  are  described  already  (Abstr.,  1911,  i,  298). 

)8-Bromostyrene.  Data  are  given  for  four  different  preparations,  all 
of  which  gave  slightly  different  results. 

Ethyl  crotonate,  b.  p.  48— 50°/21  mm.;  DJ*  0-9223,  Df  0-918; 
«.  1-42378,  «i,  1-42675,  n^  1-43448,  riy  1-44113  at  15°.  Methyl 
a-chlorocrotouate,  b.  p.  161-5—161-77762  mm. ;  Df'  1-157  ;  «.  1-45357, 
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riu  1-45689,  n^  M6516,  riy  1'47243  at  23-1°.  Ethyl  a-chlorocrotonate, 
b.  p.  72714  mm.  J  Bf'  M084;  w„  1-44985,  n„  1-45303,  U/,  1-46099, 
Hy  1-46778  at  20-1°. 

Methvl  |8-chlorocrotonate,  b.  p.  64—67714  mm.;  Bf  1-1555; 
Ha  1-45905,  no  1-46275,  n^  1-47166,  Uy  1-47959  at  21-4°.  Ethyl 
/8-chlorocrotoaate,  b.  p.  76—77714  mm.;  BT'  M062;  n^  1-45550, 
«D  1-45888,  111,  1-46754,  w^  1-47498  at  19-6°. 

/8-Chloroisocrotonic  acid,  Df-  1-1969;  n^  1-46625,  w^  1-47039, 
np  1-48156,  riy  1-49094  at  66°.  Methyl  ester,  b.  p.  42— 43°/13  mm.  ; 
Df«  1-1362;  n,  1-45355,  n^  1-45733,  n^  1-46650,  Uy  1-47472  at  18-9°. 
Ethyl  ester,  b.  p.  56— 57713  mm. ;  Dl'n-0898  ;?*„  1-45119,  n^  1-45467, 
Up  1-46951,  ny  1-47137  at  17-7°.  T.  A.  H. 

Anomalous  Dispersion  in  Sodium  Vapour.  D.  Roschdest- 
WENSKY  {Ann.  Physik,  1912,  [iv],  39,  307—345). — The  dispersion 
produced  by  sodium  v.ipour  has  been  examined  in  the  immediate 
neighbourhood  of  the  lines  D■^^  and  D.^.  The  experimental  data  indicate 
that  Sellmeier's  formula  for  the  dispersion  in  the  spectral  region  where 
no  absorption  occurs  is  also  applicable  to  the  immediate  neighbourhood 
of  the  absorption  lines  with  an  accuracy  of  ±2  5%.  There  appear  to 
be,  however,  certain  systematic  deviations  from  the  formula,  which 
cannot  be  accounted  for  by  errors  of  observation. 

The  ratio  of  the  constants  aja^  in  the  dispersion  formula  n—  I  = 
a^X^KX^  —  \j2)  +  a.2SJ"l{X^  -  Xg^),  is  found  to  remain  unaltered  when  the 
density  of  the  sodium  vapour  is  altered  in  the  ratio  of  1  :  50. 

H.  M.  D. 

Wave-lengths  from  the  Arc  Spectrum  of  Iron  in  the 
International  System.  F.  Goos  [Zeitsch.  wiss.  Photochem.,  1911, 
11,  305 — 316.  Compare  this  vol.,  ii,  404). — Accurate  measurements 
have  been  made  of  the  wave-lengths  of  iron  lines  between  A.  ==5328  and 
X  =  6495  from  observations  in  the  grating  spectrum  of  the  fifth  order. 
In  the  yellowish-red  portion  of  the  spectrum,  where  the  number  of 
suitable  iron  lines  is  rather  limited,  supplementary  measurements  were 
made  for  nickel  lines. 

The  data  obtained  are  com  paired  with  the  international  normal  wave- 
lengths and  with  Kayser's  results.  Although  the  agreement  is,  in 
general,  quite  satisfactory,  there  are  a  number  of  lines  in  this  region 
for  which  the  divergences  are  appreciably  greater  than  can  be  attributed 
to  errors  of  observation.  The  explanation  of  these  differences  appears 
to  be  that  the  structure  of  many  iron  lines  depends  on  the  length  of 
the  arc  which  is  employed  as  the  source  of  light.  Since  this  is  the 
case,  it  would  appear  to  be  necessary  to  define  more  exactly  the  nature 
of  the  source  of  light  before  the  requisite  accuracy  of  a  few  thousandths 
of  an  Angstrom  unit  is  obtainable  over  the  entire  range  of  the  visible 
spectrum.  H.  M.  D. 

Series  Lines  in  the  Arc  Spectrum  of  Mercury.  John  C. 
McLennan  (Proc.  Boy.  Soc,  1912,  A,  87,  256— 268).— Of  various 
means  employed  to  obtain  the  mercury  spectrum,  the  best  results  were 
found  to  be  given  by  a  Cooper-Hewitt  glass  lamp  provided  with  a  side- 
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tube  cloHed  by  a  thin  plafco  of  crystalline  quartz.  The  spectrum  thus 
produced  Pxt«;nd8  from  A  =  7000  to  X  --  2150. 

The  following  members,  indicated  by  the  order  number  m  of  Kitz's 
formula,  have  been  identified  in  the  triplet  series — in  the  first  and 
second  groups  of  the  principal  series  tip  to  »n  =  18  and  10  respectively, 
in  the  firist,  second,  and  third  groups  of  the  first  subordinate  series  to 
m  =  20,  17,  nnd  16  respectively,  and  in  the  first,  second,  and  third 
groups  of  the  second  subordinate  series  to  ni  =  20"5,  175,  and  145 
respectively. 

The  members  identified  in  the  single  line  series  are — principal  series 
up  to  m^^  9,  first  subordinate  series  to  m=>  16,  and  second  subordinate 
series  to  ni=  12'5. 

Examples  are  al^o  given  of  combination  series  formed  from  elements 
supplied  by  the  triplet  and  single  series  formulsa.  H   M.  D. 

Constitution  of  the  Mercury  Green  Line  X  =  5461  and  the 
Magnetic  Resolution  of  its  Satellites  by  an  Echelon  Grating. 
John  C.  McLennan  {Proc.  Roij.  Soc,  1912,  A,  87,  269— 276).— By 
means  of  a  thirty-plate  echelon,  the  line  \  =  5461  has  been  resolved  into 
a  main  line,  which  is  probably  a  doublet,  together  with  three  satellites 
of  greater  and  thiee  of  smaller  wave-lengths.  The  structure  of  the 
green  line,  observed  when  the  mercury  arc  is  first  formed,  undergoes 
a  change  when  the  lamp  becomes  heated.  This  change,  also  noticed 
by  other  observers,  is  attributed  to  a  reversal  of  the  main  line  in 
consequence  of  absorption  and  to  a  widening  and  intensification  of  the 
satellites  arising  from  an  increase  in  the  temperature  and  pressure  of 
the  Djercury  vapour. 

The  satellites  - 0*243  and  +  0090  have  both  been  resolved  by  a 
magnetic  field  into  four  components.  H.  M.  D. 

Structure  of  the  Mercury  Line  X  =  5461.  L.  Janicki  {Ann. 
Physik,  1912,  [iv],  39,  439— 443).— The  green  mercury  line  emitted 
by  an  Arous-Lummer  lamp  has  been  examined  for  different  intensities 
of  the  electric  current.  At  4'5  amperes,  the  appearance  presented 
was  that  of  an  incompletely  separated  double  line ;  at  3"5  amperes, 
indications  of  a  more  complex  structure  were  obtained,  and  by  lower- 
ing the  current  to  2*5  amperes,  the  "  principal"  line  was  found  to 
consist  of  five  distinct  lines.  Apart  from  this  resolution,  the 
components  of  the  composite  green  line  observed  by  the  author  are  in 
agreement  with  von  Baeyer's  results  {Ber.  De.ut.  Physikal.  Ges.,  1907,  9, 
84).  From  this  it  appears  that  the  line  X=- 5461  consists  of  twelve 
real  components. 

Under  similar  conditions,  the  mercury  lines  X  =  5791,  5770,  4078, 
and  4047  did  not  exhibit  any  indication  of  structure  differing  from 
that  which  has  been  found  by  previous  observers.  H.  M.  D. 

Magnetic  Resolution  of  the  Spectrum  Lines  of  Niobium. 
Robert  Jack  {Proc.  Roy.  Irish  Acad.,  1912,  A,  30,  42— 90).— A 
detailed  investigation  has  been  made  of  the  influence  of  a  magnetic 
field  on  the  lines  in  the  spectrum  of  niobium.  The  results  show  that 
there   are  tvp   lines  which  have  ten  components,  three  with   eight, 
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five  with  six,  nine  with  five,  eighty-nine  with  four,  and  six  hundred 
and  three  lines  with  three  components.  The  application  of  Ritz's 
formula  to  the  multi-component  lines  appears  to  be  very  satisfactory 
in  many  cases,  but  in  others  the  agreement  is  not  very  close,  and  it  is 
necessary  to  assume  that  many  components  have  not  been  recorded  on 
account  of  lack  of  intensity.  In  regard  to  its  general  applicability, 
Eupge's  formula  would  appear  to  be  preferable  to  that  of  Ritz. 

H.  M.  D. 

Resonance  Spectra  of  Iodine  by  Multiplex  Excitation. 
Robert  W.  Wood  {Phil.  Mag.,  1912,  [vij,  24,  673—693.  Compare 
Abstr.,  1911,  ii,  82,  169,  950). — The  absorption  spectrum  of  iodine 
has  been  examined  with  the  aid  of  a  spectrograph  of  very  high  resolv- 
ing power,  with  the  result  that  the  visible  region  is  found  to  contain 
a  vast  number  of  lines,  which  is  estimated  at  more  than  50,000.  A 
comparison  of  the  photographs  obtained  for  a  part  of  the  spectrum 
(O'S/j-fi  in  width)  with  the  corresponding  portion  of  Hasselberg's 
spectral  map,  indicates  that  the  lines  in  the  map  can  only  be  regarded 
as  showing  roughly  the  position  of  a  small  number  of  the  groups  of 
lines  which  actually  occur.  The  sodium  and  bromine  absorption 
spectra  are  equally  complex,  and  it  would  appear  that  a  large  number 
of  lines  in  the  bromine  and  iodine  spectra  are  coincident.  This  may 
be  due  to  the  occurrence  of  identical  systems  of  electrons  in  the  two 
elements,  giving  rise  to  the  same  series  of  frequencies. 

The  resonance  spectra  of  iodine  which  are  produced  by  excitation 
with  the  green  and  the  two  yellow  lines  of  mercury  have  been  further 
examined.  The  spectrum  excited  by  the  green  line  consists  of  a 
series  of  twenty-five  doublets,  which  are  characterised  by  a  constant 
difference  between  the  frequencies  of  the  two  components.  The 
frequency  differences  between  the  first  members  of  the  successive 
doublets  show  a  slight  increase  as  the  frequency  itself  increases.  No 
regularity  is  found,  on  the  other  hand,  when  the  frequencies  of  the 
doublets  excited  by  each  of  the  yellow  mercury  lines  are  examined. 

Since  the  spectral  region  occupied  by  the  green  mercury  line 
contains  seven  sharp  and  clearly  resolved  iodine  absorption  lines, 
whilst  the  spaces  occupied  by  the  two  yellow  mercury  lines  contain 
fourteen  and  twelve  absorption  lines  respectively,  it  is  evident  that 
excitation  by  such  lines  is  multiplex  in  character,  the  breadth  of  the 
lines  being  such  as  to  excite  a  number  of  adjacent  frequencies.  To 
this  is  to  be  attributed  the  fact  that  the  resonance  a^ectrum  of  iodine 
is  quite  different  when  excited  by  the  green  line  of  the  Cooper- 
Hewitt  mercury  lamp  (commercial  glass  lamp)  from  that  obtained 
when  the  same  line  yielded  by  the  mercury  arc  in  quartz  (high 
temperature  arc)  is  used  as  the  exciting  agent.  In  other  words,  the 
resonance  spectrum  is  considerably  modified  when  such  changes  occur 
in  the  structure  of  the  exciting  line. 

The  question  as  to  which  lines  in  the  resonance  spectrum  are 
associated  with  the  several  lines  in  the  absorption  group,  which  are 
called  into  action  by  the  multiplex  excitation  represented  by  the 
mercury  lines,  is  under  examination.  A  comparison  of  the  spectra 
obtained  with  mercury  lamps  operated  under  different  conditions  and 
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those  obtained  by  the  interposition  of  suitable  filters,  such  as  bromine 
vapour,  has  shown  that  valuable  results  may  be  expected  from  the 
further  application  of  these  methods  of  modifying  and  resolving  the 
exciting  rays.  H.  M.  D. 

Absorption  of  Light  by  Solutions  of  Benzene  and  Some  of 
its  Derivatives  at  Low  Temperature.  Joseph  de  Kowalski 
and  E.  Banasinski  {Arch.  Sci.  phijs.  nat.,  1912,  [iv],  34,  216—233). — 
An  examination  has  been  made  of  the  absorption  of  light  by  ethyl- 
alcoholic  solutions  of  aromatic  hydrocarbons  in  the  region  \  =3  210  to 
X  =  800,  and  at  temperatures  ranging  from  -  190°  to  15°.  In  the  case 
of  benzene,  the  photographic  records  show  the  existence  of  fifteen 
bands  which  may  be  classilied  in  three  groups.  The  principal  group 
consists  of  six  bauds  which  are  equvUy  well  defined  over  the  entire 
range  of  temperature.  The  second  group  consists  of  two  bands,  only 
one  of  which  is  seen  easily  at  room  temperature,  whilst  the  second 
band  only  is  observed  at  -  190°.  The  third  group  of  seven  bands  is 
found  at  -  190°,  but  traces  only  are  visible  at  15°. 

The  frequencies  of  the  heads  of  the  bands  in  the  principal  group  are 
connected  by  the  linear  relation  l/\  =  3852 +  91n,  where  n  represents 
an  integer.  At  -  190°,  the  bands  are  displaced  towards  the  red  end 
of  the  spectrum  as  compared  with  the  corresponding  vapour  bands. 
The  displacement  measured  in  terms  of  the  frequency  difference  is  the 
same  for  all  bands  of  the  group.  In  regard  to  the  third  group  of  bands, 
it  h.')s  been  found  that  these  are  characteristic  of  alcohol  solutions, 
for  observations  made  w\th  pentane  solutions  show  no  trace  of  this 
•group. 

The  bands  given  by  toluene  are  more  sharply  defined  at  -  190° 
than  at  the  ordinary  temperature,  and  two  groups  may  be  distinguished, 
each  of  which  is  characterised  by  an  approximately  constant  difference 
between  the  frequencies  of  the  successive  members.  At  the  low  tem- 
perature the  bands  are  slightly  displaced  towards  the  ultra-violet  end. 

The  absorption  spectra  of  the  three  isomeric  xylenes  have  also  been 
observed,  and  these  are  described  with  reference  to  the  tabulated 
wave-length  measurements.  H.  M.  D. 

A  Spectro-polariscopic  Method  for  the  Investigation  of 
the  Absorption  of  Light  and  of  the  Nature  of  Dyes.  Nicolai 
A  Umoff  {Physikal.  Zeitsck,  1912,  13,  9G2— 971)— The  method 
described  depends  on  the  relationship  which  exists  between  the 
absorption  and  the  polarisation  of  the  scittored  light  rays.  For 
those  regions  of  the  spectrum  where  considerable  absorption  occurs, 
the  polarisation  of  the  scattered  light  has  the  highest  values.  This 
effect  is  due  to  the  partial  depolarisation  of  the  rays  which  are 
scattered  at  the  surface  by  rays  which  have  penetrated  below  the 
surface  layer  and  emerge  again  at  the  surface. 

In  applying  the  polarisation  method  to  the  determination  of  the 
absorption  bands,  use  is  made  of  a  Savart's  polariscope.  The  nature 
of  the  pattern,  which  is  observed  on  looking  through  the  polariscope  at 
the  surface  of  a  coloured  substance  illuminated  by  the  light  falling  on 
,ts  surface  through  a  collimator  tube,  varies  in  a  marked  manner  with 
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the  extent  to  which  the  scattered  rays  are  polarised,  and  the  pattern 
thus  affords  a  means  of  locating  the  position  of  the  absorption  bands. 
The  manner  in  which  the  spectro-polariscopic  method  is  actually 
applied  can  be  varied  to  some  extent  according  to  the  nature  of  the 
coloured  substance  to  be  examined.  A  large  number  of  absorption 
spectra  have  been  thus  obtained,  and  the  results  are  recorded  in 
diagrammatic  form.  H.  M.  D. 

Fluorescence  in  the  Terephthalic  Acid  Series.  Hugo  Kauff- 
MANN  and  Leopold  Weissel  {Annalen,  1912,  393,  1 — 29). — See  this 
vol.,  i,  863. 

Specific  Rotation  of  Certain  Optically  Active  Esters  of 
Triphenylacetic  Acid.  Leo  A,  Tschugaeff  and  S.  Glinin  (Ber., 
1912,  45,  2759 — 2764). — The  menthyl  esters  of  colourless,  optically 
inactive  acids  are  generally  Isevorotatory  and  possess  normal 
dispersion  coefficients.  Menthyl  iriphenylacetate,  m.  p.  100 — 101°, 
obtained  by  heating  triphenylacetyl  chloride  with  menthol  at 
125 — 130°  or  by  the  action  of  sodium  menthoxide  upon  triphenylacetyl 
chloride  in  toluene  solution,  exhibits  an  abnormal  behaviour.  Optical 
investigation  gave  the  following  results  :  in  toluene  solution 
(c  =  26-17),  [a]^  -  3-04°,  [a]!?  -  3-44°,  [a]??  -  3-67°,  [a]f'  -  3-63°; 
[a]p/[a]c  1'20  (compare  Abstr.,  1911,  ii,  450);  in  carbon  disulphide 
solution  (c  =  25-36),  [a]^  +  9-51°,  [aff  +  13-25°,  [a]f  +  18-82°, 
[a]|'  +  24-86°;  [ay[a]t.  2-61;  in  the  same  solvent  '(c=19-22), 
[a]r  +  9-94°,  [a]S'+ 13-79°,  ra]l'  +  19-65°,  [a]l?  +  25-97°;  [ay[a]c  2-61; 
in  chloroform  solution,  [a]Z'  -  3-81°,  [a]^  -  4-39°,  [a]^  -  4-88°, 
[a]|'-5-18°;  [a]p/[a]c  1-36;  in  acetone  solution  (c  =  12-89), 
[a]??-l-58°,  [ar^-l-58°,  [a]^- 1-28°,  [«]?>- 0-70°;  [a],/[a]e  0-44°. 

\-Bornyl    triphenylacetate,    on    the    otrier    hand,    behaves    normally. 

It   has    m.    p.   104—105°,    [a]^- 15-11°,    [a]^"- 19-15°,   [4^-24-37°, 

a]'^- 29-52°;   [a]F/[a]c    195°    in    toluene    f-oluiion    (c=  17-07)    and 

>]£«- 18-78°,  [a]^- 23-95°,   [a]f  -  30-55°,  [a]^- 37-02°,  [a]p/[a]c  1-97 

in  carbon  tetrachloride  solution  (c=  15-84). 

Fenchyl  triphenylacetate,  m.  p.  80—81°,  has  [a]c  -  13-55°, 
[a]^- 17-30°,  [a]|*- 22-45°,  [a]^»  -  27-82°,  [a]F/[a]c  2-05  in  toluene 
solution  (c=  13-24).  Amyl  triphenylacetate  also  exhibits  a  normal 
behaviour. 

The  slight  optical  activity  of  the  menthyl  ester  is  probably 
connected  with  the  selective  absorption  in  the  ultra-violet  and  with 
the  superposition  of  the  partial  rotations  in  the  molecule  (compare 
Abstr,  1911,  ii,  787).  H.  W. 

Examination  of  the  Purity  of  Optically  Active  Compounds. 
II.  Ernst  Deussen  (/.  pr.  Chem.,  1912,  [ii],  86,  425— 429).— The 
author  gives  further  examples  of  his  method  of  examining  the  purity 
of  optically  active  compounds  by  the  determination  of  their  rotatory 
dispersion  (compare  this  vol.,  ii,  510).  F.  B. 

Glycerol  as  Sensitiser.  Charles  W.  Bennett  (/.  Physical  Chem., 
1912,  16,  614 — 615). — When  glycerol  is  exposed  to  a  bright  light  in 
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prospnm  of  air,  an  aldehyde  is  formo<l.  Methylene-bluo,  Kafianiue,  and 
IJiebiicli-scailet  are  bleached  in  the  dark  by  acetaldehyde  or  by  a 
solution  of  glycerol  which  has  been  exposed  to  light.  The  sensitising 
action  of  glycerol  on  the  above  dyes,  discovered  by  Hiibl  {Phot. 
Mittheil,  1909),  is  explained  by  the  formation  of  aldehyde.  The 
sensitising  action  ascribed  to  arsenates  in  presence  of  glycerol  is  held 
to  be  actually  due  to  formation  of  arsenite,  but  no  experiments  were 
made  on  this  point.  R,  J.  C. 

The  Photochemical  Oxidation  of  Benzene.  Wilder  D. 
Bancuoft  {J.  Phr/sical  Chern.,  1912,  16,  556 — 563). — Hydrogen 
peroxide  is  known  to  be  formed  by  the  action  of  bright  sunlight  or  the 
silent  discharge  on  water  and  air.  Ozone  is  also  produced  by  wave- 
lengths less  than  300/a/i,  but  is  decomposed  by  wave-lengths  greater 
than  300yLi^. 

At  Manila  the  minimum  wave-length  in  sunlight  was  found  to  be 
about  291/i/A,  a  value  in  agreement  with  results  obtained  at  Assuan, 
Berlin,  Monte  Rosa,  and  elsewhere.  The  proportion  having  wave- 
length less  than  3U0  is  small,  however.  Hence  at  the  surface  of  the 
earth  bright  sunlight  tends  to  destroy  ozone  and  diminishes  the  yield 
of  oznne  from  the  oxidation  of  moist  phosphorus,  but  increases  the 
yield  of  hydrogen  peroxide. 

When  benzene  is  oxidised  by  ozone,  the  chief  product  is  oxalic  acid, 
whereas  with  hydrogen  peroxide  phenol  is  also  produced.  These  facts 
explain  the  observations  of  Leeds  (1881)  on  the  oxidation  of  benzene 
by  moist  phosphorus.  In  diffused  daylight  oxalic  acid  only  was 
produced,  but  in  direct  sunlight  a  considerable  proportion  of  phenol 
was  formed. 

The  paper  contains  no  new  experimental  matter.  R.  J.  C. 

The  Changes  Produced  by  Light  on  Certain  Pharmaceutical 
Products.  Carl  Neuberg  and  Omer  Sciikwket  {Biochem.  Zeitsch., 
1912, 44,  495 — 501 ). — The  pi  eparations/errM7?i  aacdiaratuvi  &ndfermm 
mangani  saccharatum  on  exposure  to  light  undergo  a  change  which  is 
indicated  by  a  diminution  of  the  rotatory  power  of  the  solution 
produced  by  the  precipitation  of  the  preparation  with  dialysed  iron  and 
an  electrolyte.  Ftrrum  kalium  tartaricum  on  exposure  yields  a 
substance  capable  of  reducing  Febling's  solution  even  after  a  six 
hours'  exposure.  The  same  phenomenon  was  observed  in  the  case  of 
th'i-uni  vialicum,  J'eri-wn  g/ycerophosphoricuin  (in  this  case  phosphoric 
acid  is  set  fiee  after  prolonged  exposure),  and  Jhi-i  ammonmin  citrate. 
In  the  case  oi/errum  lacticum,  aldehyde  is  set  tree,  and  can  be  isolated 
in  the  form  of  the  jo-nitrophenylhydrazone.  S.  B.  S. 

Photographic  Registration  of  a-Particles.  Hans  Gkioer 
and  Ernest  Rutherforo  (Phil.  Mag.,  1912,  [vi],  24,  618— 623).— With 
the  old  apparatus,  in  which  the  entrance  of  an  a-particle  into  the 
ionisation  chamber  is  I'ecorded  by  a  sudden  jerk  of  the  electrometer 
needle,  it  was  not  possible  to  count  more  than  10  a-particles  a  minute, 
as  the  ordinary  electrometer  only  responds  slowly.     By  moans  of  a 
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string  electrometer,  designed  by  Laby  (and  made  by  the  Cambridge 
Scientific  Instrument  Co),  under  suitable  conditions  1000  a-particles 
a  minute  have  been  recorded.  To  ensure  the  rapid  return  of  the 
electrometer  needle  to  zero,  a  comparatively  low  resistance,  made  of  a 
capillary  tube  filled  with  xylene  and  alcohol,  is  employed,  which  cuts 
out  slow  secondary  electrical  disturbances  and  enables  only  the  rapid 
large  effects  due  to  the  a-particles  to  be  registered.  To  avoid  scatter- 
ing, instead  of  a  cylindrical  ionisation  vessel,  with  mica-covered 
opening,  a  hemispherical  metal  vessel  with  central  spherical  electrode 
was  employed.  The  a-particles  entered  through  a  mica  window  at  the 
pole  of  the  hemisphere,  their  paths  in  the  vessel  and  the  throws  of  the 
needle  being  sensibly  constant.  The  vessel  was  filled  with  helium, 
purified  by  charcoal  in  liquid  air,  at  one-third  atmospheric  pressure, 
this  gas  having  many  advantages  over  air.  The  path  in  the  helium 
was  3  cm.,  corresponding  in  stopping  power,  at  20  cm.  pressure,  with  a 
layer  of  air  only  2  mm.  thick,  and  even  at  5  mm.  pressure  the  entrance 
of  a-particles  was  easily  detectable.  Eye  observations  are  useless 
above  about  50  throws  of  the  fibre  per  minute,  but  by  a  photographic 
method  of  registration  1000  throws  a  minute  can  be  recorded. 
Edelmann's  registration  apparatus,  in  which  the  speed  of  the  moving 
film,  on  which  the  light  from  the  electrometer  mirror  was  received, 
could  be  varied  over  a  wide  range,  was  employed.  The  films  repro- 
duced are  remarkably  clear,  and  the  simultaneous  entrance  of  two  and 
even  three  a-particles  into  the  apparatus  can  readily  be  distinguished 
by  the  magnitude  of  the  throws. 

The  recoil-atoms  have  a  range  of  about  0"1  mm.  of  air  at  atmospheric 
pressure,  and  it  seems  likely  that  the  apparatus  is  sufficiently  sensitive 
to  detect  a  single  recoil  atom.  Experiments  are  in  progress,  but  the 
results  are  difiBcult  to  interpret,  owing  to  the  necessity  of  doing  away 
with  the  mica  window.  F.  S. 


The  Ranges  of  the  a-Particles  from  the  Thorium  and 
Actinium  Products.  Hans  Geiger  and  J.  M.  Nuttal*  {Phil.  Mag., 
1912,  [vi],  24,  647 — 654). — A  redetermination  of  the  ranges  of  the 
a-rays  of  actinium  and  thorium  by  the  method  used  with  uranium 
(this  vol.,  ii,  408)  shows  that  in  these  series  the  rule  of  the  authors, 
that  when  the  logarithms  of  the  ranges  are  plotted  against  the 
logarithms  of  the  transformation  constants  the  points  lie  on  a  straight 
line,  also  holds  good.  The  slopes  of  the  three  lines  in  the  three  series 
uranium,  thorium,  and  actinium  are  similar,  but  the  lines  do  not 
coincide.  The  range  of  the  a-rays  of  thorium  itself  as  determined  is 
somewhat  longer  than  the  rule  indicates,  but  the  deviation  is  within 
the  experimental  error,  which  is  the  largest  in  this  case  owing  to  the 
difficulty  of  determination.  The  only  other  exception  is  radio- 
actinium,  which  should  have  a  period,  judged  from  the  range  of  its 
a-rays,  less  than,  instead  of  greater  than,  that  of  actinium- A'.  The 
indicated  period  of  average  life  of  ionium  is  about  200,000  years,  of 
radium-C,  10~^  second,  and  of  thorium-C,  10"^^  second. 

The  collected  results  are  given  in  the  table.  The  range  for  thorium-X 
has  not  previously  been  determined. 
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Raiigea  of  a- Particles. 


Ranges  in  cm 

at 

Initial  velocity 
X  10*  cm./sec. 

1-47 

1-54 

Substance. 

Uranium  I    

Uranium  II  

0°. 
2-37 
2-75 
2-85 
8-13 
3-94 
4  SO 
6-57 
3-58 

2  58 
3-67 
4-08 
4-74 
.5-40 
4-55 
816 

4-36 
4-17 

mo 

616 
512 

15°. 
2-60 
2  90 
8  00 
8-30 
4-16 
4-76 
.'>-94 
3-77 

2-72 
3-87 
4-30 
5-00 
5-70 
4-80 
8-60 

4-60 
4-40 
5  70 
6-50 
5-40 

Ionium  

Radium     

1-56 
1-61 

Radium  emanation 

1-74 

Radium-^     

1-82 

Radiuni-(7     

2  06 

Radium-^  (Polonium)   ... 
Thorium    

1-68 
1-51 

Radiothorium  

1-70 

Thorium-A'   

Thorium  emanation 

1-75 
1-85 

Thorium-^    

Thorinm-C,  

Tliorium-Cj  

Radioactinium      

1-93 
1-82 
2-21 

1-80 

AcliniamA' 

Actinium  emanation   

1-77 
1-93 
202 

Actinium-C  

1-89 

F.  S. 

The  Period  of  Radio-thorium  and  the  Number  of  a- Particles 
given  by  Thorium  and  its  Products.  May  S.  Leslie  (La  Radium, 
1912,  9,  276 — 277). — A  repetition  of  the  previous  measurements 
(Abstr.,  1911,  ii,  1048)  with  a  different  mineral,  thorite,  indicates  that 
the  usually  accepted  value  of  the  half-period  of  radio-thorium,  namely, 
about  two  years,  is  probably  correct,  the  previous  results  being 
ascribed  to  contamination.  The  ratio  between  the  activities  of 
thorium  and  its  various  products  are  in  accord  with  the  view  of  other 
observers  that  six  a-particles  are  given  by  the  series  in  equilibrium. 

F.  S. 

The  Absorption  and  Reflexion  of  Homogeneous  /3-Particles. 
W.  Wilson  {Proc.  Roy.  Soc,  1912,  A,  87,  310— 325).— A  homogeneous 
beam  of  )8-rays  produced  by  magnetic  sorting  of  the  jS-rays  from 
radium-iB  and  C,  when  caused  to  traverse  thin  sheets  of  aluminium, 
copper,  and  tin,  is  not  absorbed  according  to  an  exponential  law.  On 
the  contrary  there  is  for  the  quickest  rays  examined  a  slight  but 
perceptible  increase  in  ionisation  for  the  first  0"04  cm.  of  aluminium 
traversed,  and  after  0-05  cm.  the  ionisation  produced  is  95%  of  the 
initial  value,  whereas  for  the  original  rays  more  than  50%  would  have 
been  absorbed  by  this  thickness.  The  explanation  advanced  is  that 
initially  none  of  the  /8-particles  are  stopped,  but  their  average  velocity 
is  diminished,  with  increased  ionising  power  in  consequence,  but  that 
after  a  certain  thickness  has  been  traversed  actual  stoppage  of  the 
/3-particles  occurs,  the  beam  becomes  heterogeneous,  and  a  final  steady 
state  is  reached  in  which  the  distribution  of  velocity  among  the  piirticles 
does  not  further  alter  with  the  amount  of  matter  penetrated.  If  the 
homogeneous   /S-rays   are    first    passed   through    platinum,  absorption 


ii.    1024  ABSTRACTS   OF   CFfEMICAL   PAPERS. 

in  aluminium  now  occurs  according  to  an  exponential  law,  and  this 
is  shown  to  be  due,  not  merely  to  a  scattering  of  the  /8-rays,  but  to 
an  alteration  in  respect  of  homogeneity,  whereby  the  velocities  of  the 
particles  are  distributed  in  such  a  way  as  to  be  not  further  altered 
by  subsequent  passage  through  the  aluminium. 

The  reflexion  of  homogeneous  y8-rays  by  aluminium  gave  results 
that  indicate  that  it  is  the  slower  rays  which  suffer  reflexion.  The 
evidence  is  in  favour  of  the  view  that  there  is  no  real  production  of 
secondary  /8-rays  during  absorption,  apart  from  the  scattering  of  the 
primary  rays.  For  rays  of  high  velocity  the  number  of  ^-rays  emerging 
from  both  sides  of  a  thin  aluminium  sheet  is  approximately  equal  to 
the  number  which  strike  it.  F.  S. 

The  Number  of  /8-Particles  Emitted  in  the  Transformation  of 
Radium.  H.  G.  J.  Moseley  {Proc.  Roy.  Soc,  1912,  A,  87,  230—255).— 
The  number  of  /3-particles  evolved  per  atom  disintegrating  is  of 
importance  on  account  of  the  great  complexity  of  the  /8-rays  and  the 
view  of  Rutherford  that  the  radiation  is  initially  homogeneous  and  is 
modified  by  passage  through  the  disintegrating  atom  itself.  The 
number  was  determined  by  measuring  the  charge  transported  from  the 
active  deposit  of  radium  under  conditions  in  which  the  numbers  of 
atoms  of  radium-^  and  -C  disintegrating  in  unit  time  could  be  deduced. 
The  sources  of  /8-rays  were  either  radium  emanation  in  thin  glass 
tubes  covered  Av-ith  just  sufficient  paper  to  stop  the  a-particles,  or  a 
deposit  initially  of  radium-^,  obtained  by  recoil  from  radium-^,  on  the 
inner  surface  of  India  paper  tubes.  The  numbers  of  /8-particIes 
escaping  were  determined  for  different  thicknesses  of  paper  and 
extrapolated  to  zero  thickness-'.  The  general  result  was  to  indicate 
that  each  atom  of  radium- J5  and  of  radium  C  emits  one  /8-particle, 
although  the  measurements  gave  1*10,  whilst  each  atom  of  radium-^ 
appeared  to  emit  less  than  one  /3-particle.  In  the  latter  case  there  is 
considerable  uncertainty,  due  to  the  period  of  radium-Z)  and  other 
causes. 

Measurements  of  the  ionisation  produced  by  the  /8-particles,  coupled 
with  the  data  obtained  for  their  absorption,  after  passage  through 
various  thicknesses  of  materials,  gave  as  the  result  that  the  number  of 
ions  per  cm.  of  path  varied  from  82  to  160,  when  /x  (cm.^^  of 
aluminium)  varied  from  15  to  100.  This  enables  the  data  of  Geiger  and 
Kovarik  (Abstr.,  1911,  ii,  954)  to  be  recalculated,  with  the  result  that 
uranium- JT,  thorium-/),  and  actinium-Z)  are  estimated  to  give  respectively 
1,  0"8,  and  1'4  /3-particles  per  atom  disintegrating. 

From  the  number  of  secondary  /S-particles  emitted  under  the  action 
of  y-rays,  it  seems  likely  that  2  y-rays  are  emitted  per  atom  of 
radium- C  disintegrating.  A  new  secondary  radiation  from  surfaces 
penetrated  by  /8-rays  has  been  observed.  It  resembles  the  S-rays 
produced  by  a-rays  in  similar  circumstances,  and  cannot  leave  the 
surface  unless  assisted  by  an  electric  field,  the  velocity  of  the  rays 
corresponding  with  a  difference  of  potential  of  only  about  2  volts. 

F.  S. 

The  Origin  of  /8-  and  y-Rays  from  Radioactive  Substances. 
Ernest  Rutherford  {Phil.  Mag.,  1912,  [vi],  24,  45.3— 462).— In  spite 
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oi  the  great  complexity  of  the  ^-rays  it  seems  clear  that  each  atom  on 
disintegrating  emits  on  the  average  about  one  )3-particle.  The  hypo- 
thesJH  is  developed  that  the  disintegration  of  the  atom  producing  the 
y3-ray  takes  place  in  exactly  the  same  way,  but  that  the  energy  of  the 
/8-ray  is  decrensed  by  definite  but  different  amounts  in  passage  through 
the  atom  in  which  it  origin^ites,  and  that  this  loss  of  energy  is  con- 
nected with  the  origin  of  the  y-rays  which  accompany  in  most  cases 
the  expulsion  of  the  /S-rays.  By  extrapolation  of  Birkla's  results  on 
characteristic  secondary  A'-rays  produced  by  primary  Jf-rays  in  different 
elements,  it  can  be  calculated  that  an  element  of  atomic  weight  214 
(that  of  radiura-C)  should  give  a  characteristic  AT-radiation  closely 
according  in  penetrating  power  with  the  y-rays  observed. 

The  results  of  Danysz  on  the  thirty  groups  of  homogeneous  )3-ray8 
given  by  radium-fi  and -C  together  (Abstr.,  1911,  ii,  840;  1912,  ii,  113) 
are  shown  to  be  connected  by  a  simple  relation.  The  differences  of 
energy  between  the  successive  beams  of  /3rays  are  expressed  by 
pA'^+fl'A'j,  where  p  and  q  are  integers,  and  ii'j  and  JiJ.^  represent 
different  quantities  of  energy.  The  relation  holds  best  for  the  rays 
known  to  be  due  to  radium-C,  for  which  B^  and  E.^  have  the  values 
0*456  and  1"556  (x  lO^^e),  and  p  and  q  have  values  between  0  and  4. 
A  similar  relation  obtiains  for  the  rays  of  radium-5,  but  the  agreement 
is  less  perfect.  If  the  /3-ray  before  escaping  from  the  atom  passes 
through  two  regions  wliere  the  energy  required  to  excite  a  y-ray 
is  E^  and  A\  respectively,  the  energy  of  the  emergent  )8-ray  is 
EQ  —  ipE-y  +  qH^,  where  E^  is  the  initial  energy,  and  p  and  q  are  the 
number  of  y-rays  excited  in  each  region.  According  to  this  view  the 
transformation  of  an  atom  gives  rise  to  only  one  /8-ray,  but  to  ^;  y-rays 
of  one  kind  and  q  y-rays  of  another  kind. 

These  results  are  connected  with  the  author's  hypothesis  of  atomic 
structure,  in  which  the  positive  charge  is  concentrated  at  the  centre, 
and  is  surrounded  by  rings  of  electrons,  rotating  in  a  plane  (Abstr., 
1911,  ii,  453j.  Instability  of  the  central  nucleus  leads  to  expulsion  of 
an  a-particle,  whilst  instability  of  the  electronic  distribution  leads  to 
expulsion  of  a  /3-particle,  which  in  traversing  each  ring  of  electrons 
external  to  it  may  or  may  not  lose  part  of  its  energy  in  exciting  one 
or  more  y-rays  of  definite  energy.  F.  S. 

The  y  Rays  Excited  by  the  /8-Rays  of  Radium.  J.  Chadwick 
{Phil.  Mag.,  1912,  [vi],  24,  594— 600).— In  order  to  settle  definitely 
whether  the  yS-rays  of  radium-C  can  excite  y-rays  in  the  same  way  as 
the  y8-rays  of  radium-^  can,  and  the  magnitude  of  the  y-rays  if  so 
excited,  a  method  was  employed  which  magnified  the  ratio  of  the 
effect  produced  by  the  excited  radiation  to  that  produced  by 
the  primary  y-rays.  A  converging  magnetic  field  concentrated  about 
one-half  of  the  total  /3-radiation,  from  a  tube  containing  radium 
emanation,  on  to  a  plate  of  given  material.  Rays  from  this  plate 
could  enter  an  ionisation  vessel  unimpeded,  whereas  the  effect  in 
the  vessel  of  the  primary  y-rays  from  the  emanation  tube  were 
reduced  to  5%  by  suitable  lead  screens.  The  balance  method 
(Rutherford  and  Chadwick)  of  measuring  the  ionisation  was  employed, 
an  auxiliary  source  of  radiation  being  moved  to  obtain  a  balanca     In 
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this  way  secondary  y-radiation  generated  by  the  ^-rays  was  put  in 
evidence.  It  decreased  in  amount  with  the  atomic  weight  of  the 
material  bombarded  by  /3-rays,  and  when  that  given  by  a  plate 
containing  87%  of  metallic  uranium  is  termed  100,  lead,  tin,  zinc, 
and  aluminium  had  the  relative  values,  92,  82,  79,  and  75.  The  value 
of  the  absorption  coefficient,  /x^(cm.)"^,  for  a  lead  plate  TS  cm.  thick 
varied  for  these  materials  from  1"2  to  I'B,  and  of  /lAg,  when  a  further 
iron  plate  of  the  same  thickness  was  added,  from  0*8  to  1"0.  Under 
identical  conditions  the  values  of  /a^  and  yutg  for  the  primary  y-rays 
were  0"340  and  0'314.  The  secondary  y-rays  are  on  the  whole  much 
softer  than  the  primary,  but  some  small  proportion  may  attain  to  an 
equal  degree  of  penetrating  power,  for  it  is  evident  that  they  are 
heterogeneous.  The  secondary  y-rays  produce  only  0'16%  of  the  effect 
produced  by  the  primary  rays,  whereas  in  the  case  of  radium-^  the 
greater  part  probably  of  the  y-radiation  is  secondary.  Apparently 
a-rays  can  also  generate  secondary  y-rays,  but  details  are  reserved. 

F.  S. 

The  Initial  Velocity  of  the  8- Rays.  Fr.  Hauser  {Physikal. 
Zeitsch.,  1912,  13,  936— 940).— The  hypothesis  of  N.  Campbell  (this 
vol.,  ii,  221,  411)  as  to  the  initial  velocity  of  8-rays  is  criticised,  and 
the  following  conclusions  are  arrived  at.  With  surfaces  of  carbon  and 
soot,  and  with  rough  surfaces  in  general,  an  electric  field  is  necessary 
to  remove  the  secondary  rays  emitted  by  the  electrode,  and  a  very 
strong  field  to  remove  them  entirely,  but  with  polished  surfaces, 
whether  a  polonium-coated  plate  or  a  metal  bombarded  by  a-rays,  the 
greater  part,  if  not  all,  of  the  secondary  radiation  escapes  from  the 
surface  without  the  action  of  a  field.  The  velocity  distribution  appears 
to  obey  Maxwell's  law  for  gas  molecules,  and  the  maximum  velocity 
cannot  be  determined  because  of  the  small  number  of  rays  of  maximum 
velocity.  With  a  polonium  plate,  some  have  a  velocity  corresponding 
with  33  to  43  volts,  and  with  secondary  radiation  from  15  to  20  volts, 
whilst  in  the  latter  case  the  average  is  from  4  to  10  volts,  the  most 
frequent  being  6  volts.  F.  S. 

S-Rays.  Fr.  Hauser  {Physikal.  Zeitsch.,  1912,  13,  979—984, 
Compare  Abstr.,  1911,  ii,  685). — -Polemical  against  Campbell  (Abstr., 
1911,  ii,  959), — Certain  points,  relating  to  the  author's  previous  work, 
are  described  in  greater  detail.  H.  M.  D. 

The  Emission  of  Electrons  by  Metals  under  the  Influence  of 
a-Rays.  Henry  A.  Bumsted  and  A.  G.  McGougan  {Fhil.  Mag.,  1912, 
[vi],  24,  462—483  ;  Amer.  J.  Sci.,  [iv],  34,  309— 328).— The  curves 
obtained  by  plotting  the  number  of  8-rays  emitted  from  a  metal  plate 
struck  by  a-rays  against  the  range  of  the  a-rays,  which  have  the  same 
general  character  as  the  ionisation-range  curves,  have  exactly  the  same 
form  for  aluminium,  copper,  gold,  lead,  and  platinum.  This  is  un- 
expected, as  different  gases  give  ionisation-range  curves  markedly 
different  in  form,  and  supports  the  view  that  the  whole  of  the  8-rays 
may  have  their  origin  in  surface  layers  of  adsorbed  gas.  An  experi- 
ment, in  which  a  platinum  strip  was  heated  to  redness  in  a  high 
vacuum,  did  not,  however,  reduce  the  8-rays  much  further  than  when 
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the  foil  was  not  heated,  but  merely  kept  for  some  hours  or  days  in  the 
exhausted  vessel,  which  treatment  reduced  the  S-rays  by  about  30%, 
but  did  Lot  affect  the  form  of  the  8  ray-range  curves. 

It  was  noticed  that  when  there  is  no  absorbing  foil  between  the 
a-rays  and  the  plate  struck,  the  8-radiation  from  the  plate  is  more  than 
twice  as  great  as  when  one  aluminium  foil,  of  thickness  0*64  x  10  '  cm., 
intervenes.  The  air  equivalent  of  this  foil  is  only  0  58  cm.,  and  it 
appears  that  polonium,  and  also  the  thorium  active  deposit,  emit  a  new 
radiation,  completely  absorbed  by  064  x  10  ^  cm.  of  aluminium,  and 
causing  the  emission  of  electrons  from  the  metals  it  strikes.  Part  of 
it  is  primary  and  unaffected  by  a  magnetic  field,  and  may  bo  due  to 
recoil  atoms  (Wertenstein,  this  vol.,  ii,  222).  The  other  is  secondary 
and  consists  of  electrons  of  far  greater  velocity  than  that  ascribed  to 
8-ra}s,  and  ranging  from  let-s  than  38  x  10*  to  more  than  244  x  10* 
cm.  per.  sec.  These  secondary  rays  are  emitted  by  any  object  on 
which  a-rays  are  incident  and  a  part  at  least,  if  not  the  whole,  of  the 
S-rays,  and  possibly  also  of  the  ionisation  produced  by  a-rays  in  gases, 
is  to  be  ascribed  to  them.  F.  S. 

Further  Experiments  on  8-Rays.  Norman  Campbell  {Phil.  Mag., 
1912,  [vi],  24,  527— 540.  Compare  Abstr.,  191 1,  ii,  841 ;  1912,  ii,  221, 
411). — The  relation  between  the  current  carried  by  8-rays  from  metals 
struck  by  a-rays  and  the  potential  difference  between  the  electrodes 
is  independent  of  temperature,  and  is  determined,  when  the  distance 
between  the  electrodes  is  altered,  rather  by  the  PD,  between  the 
electrodes  than  by  the  electric  held  in  the  space  between  them.  Hence 
the  8-rays  must  originate  with  a  finite  velocity,  which  is  not  due,  as 
previously  siigge.-ted,  to  secondary  causes.  New  experiments  confirm 
adequately  the  view  that  the  speed  of  the  8-ray  is  independent  of  the 
nature  of  the  metal  in  which  it  originates,  and  of  the  velocity  of  the 
exciting  a-ray,  and  are  against  the  view  that  all  materials  appear  to 
behave  in  the  same  way  because  of  a  layer  of  condensed  gas  on  the 
surface.  The  velocity  of  the  8  rays  is  very  heterogeneous.  Most  have 
speeds  below  that  corresponding  with  3  volts,  but  for  some  the  speed 
is  as  high  as  10  to  20  volts.  In  a  note  the  announcement  is  made 
that  X-rays  liberate  8-ray8  precisely  similar  to  those  liberated  by  a-rays. 
[Many  of  the  effects  described  in  the  paper  af>pear  to  be  connected 
with  the  existence  of  the  new  radiation  referred  to  in  the  preceding 
abstract.]  F.  S. 

Nature  of  the  Chemical  Action  Produced  by  a- Particles  and 
the  Probable  Role  Played  by  Ions.  S.  C.  Lind  {J.  Physical 
Client.,  1912,  16,  564—613.  Compare  this  vol.,  ii,  513). — The  number 
of  molecules  of  oxygen  transformed  into  ozone  by  the  a-rays  from  a 
quantity  of  radium  emanation  sealed  up  in  a  glass  bulb  was  found  to 
be  of  the  same  order  as  the  number  of  ions  produced  in  the  gas  by 
the  a-rays.  In  order  to  make  a  similar  comparison  by  means  of 
existing  data  in  other  cases  in  which  the  emanation  has  been  directly 
mixed  with  the  reacting  gases,  the  author  has  developed  a  method  of 
calculating  the  average  path  of  the  a-particles  in  small  spherical  and 
cylindrical  containers.  The  average  path  p  =  0427  ^  F,  where^K  is  the 
volume  of  the  container.     When  the  length  of  the  average  path  is 
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known,  the  number  of  ions  produced  per  second  per  Curie  of  emana- 
tion can  be  calculated  from  Bragg's  specific  ionisation  constants  for 
the  various  gases. 

According  to  the  author's  view,  the  ratio  of  the  number  of  ions,  iV, 
to  the  number  of  molecules  undergoing  change,  M,  should  be  unity. 
The  value  of  M  was  calculated  from  the  volume  change  on  the  basis 
of  269  X  10^^  molecules  per  c.c.  Actually,  the  values  of  the  ratio 
NjM  obtained  from  the  experiments  of  Cameron  and  Ramsay,  Usher, 
Lind,  and  others  are  as  follows  :  synthesis  of  water  0  68  to  2*07,  of 
ammonia  4*25,  of  hydrogen  bromide  2  0,  and  of  ozone  5'1  ;  decom- 
position of  carbon  monoxide  0"58,  of  carbon  dioxide  286,  of  hydrogen 
chloride  1"42,  and  of  ammonia  2 '74  to  4"28.  These  figures  are  held  to 
jus«tify  the  view  that  the  primary  agents  of  reaction  are  the  ions. 
The  action  of  a-particles  is  certainly  not  a  catalytic  one,  since  it  is 
of  the  same  order  whether  the  chemical  action  be  endothermic  or 
exothermic. 

When  radium  emanation  induces  chemical  action  in  a  liquid 
system  it  may  be  assumed  that  the  emanation  is  distributed  between 
gaseous  and  liquid  phases  according  to  Henry's  law,  and  that  all 
a-particles  liberated  within  the  liquid  or  received  from  the  gas  phase 
are  completely  absorbed.  There  is  no  evidence  as  to  the  number  of 
ions  produced  in  a  liquid  by  an  a-particle.  The  author  therefore 
assumes  that  the  same  number  is  produced  as  would  be  produced  if 
the  absorbent  were  in  the  gaseous  stite,  ionisation  along  the  entire 
path  of  an  a-particle  in  a  gas  being  independent  of  the  pressure. 

In  experiments  such  as  those  of  Usher  on  the  decomposition  of 
water  and  of  Lind  on  the  decomposition  of  anhydrous  hydrogen 
bromide  and  aqueous  potassium  iodide  by  emanation,  the  gaseous 
phase  was  practically  absent,  and  the  calculated  amount  of  ionisation 
agrees  well  with  the  amount  of  chemical  action.  In  other  cases  where 
a  gaseous  phase  vvas  present,  the  calculation  of  the  ionisation  is  not  so 
satisfactory. 

The  rate  of  change  in  gaseous  systems  under  the  influence  of  radium 
emanation  is  subject  to  a  kinetic  law  k/a/X  =  constant,  where  k  is  an 
ionisation  coefficient  proportional  to  i^V,  i  being  the  specific  ionisa- 
tion of  the  gas,  /a  is  the  efficiency  factor  of  the  ions,  and  X  is  the 
velocity  Constant  for  the  rate  of  decay  of  the  emanation.  In  experi- 
ments where  ilJV  I'emained  fairly  constant,  a  satisfactory  constancy 
was  shown  by  KfxjX. 

The  author  combats  Cameron  and  Ramsay's  conclusion  that  each 
particle  of  emanation  as  it  disintegrates  produces  the  same  amount 
of  change,  and  argues  that  the  effect  produced  by  a  molecule  of 
emanatian  depends  on  the  length  of  the  patb  that  its  a-particle  happens 
to  take.  If  the  a-particle  goes  straight  into  the  glass  wall  it  will 
produce  no  effect  at  all. 

The  author  disregards  the  possible  chemical  action  of  (3-ra.ys  in 
his  calculations,  as  the  amount  of  ionisation  produced  by  them  is 
relatively  small  (compare,  however,  Usher,  this  vol.,  ii,  6).  The  com- 
bination of  hydrogen  with  chlorine,  in  which  the  ionic  efficiency  is 
abnormally  high,  may  be  an  exceptional  case  in  which  a-  and  {3-r&ys 
act  catalytically.  R.  J-  C. 
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Analogies  in  the  Behaviour  of  Moving  Electrons  and 
Atoms  towards  Stationary  Atoms.  Cabl  Rajisauek  (Jakrb. 
lladionktiv.  Elektronik.,  1912,"  9,  515 — 533). — The  variation  of  the 
ionising  power  of  a-  and  jS-rays  with  the  velocity  has  been  examined. 
It  is  shown  that  the  curve  obtained  by  Geiger  (compare  Abstr.,  1909, 
ii,  782;  1910,  ii,  473)  showing  the  relationship  between  the  ionising 
power  and  the  velocity  of  a-rays  can  be  deduced  quantitatively  from  the 
curve  which  represents  the  connexion  between  the  corresponding 
quantities  in  the  case  of  /S-rays.  The  conclusion  to  be  drawn  from 
this  is  that  the  nature  of  the  ionisation  process  is  the  same  for  both 
kinds  of  rays,  the  atoms  of  the  gas  being  penetrated  by  both  the 
a-  and  /8- particles. 

If  the  velocity  of  the  particles  is  greater  than  10.10^  cm.  per  second, 
every  collision  results  in  the  penetration  of  the  atom,  whereas  particles 
with  velocities  smaller  than  2.10^  cm.  per  second  cannot  act  in  this 
way.  For  this  reason,  the  close  analogy  between  the  phenomena  of 
ionisation  produced  by  a-  and  )3-rays  no  longer  holds  when  the 
velocity  falls  below  this  lower  limit.  The  maximum  effect  is  pro- 
duced when  the  velocity  of  the  particles  is  sufficiently  great  for  the 
majority  of  the  particles  to  penetrate  the  atoms  and  yet  slow  enough 
to  allow  the  contact  between  the  moving  particles  and  the  atoms  to 
extend  over  a  sufficiently  long  period  of  time. 

The  formula  given  by  Thomson  (compare  this  vol.,  ii,  410)  for  the 
ionisation  produced  by  a-rays  is  shown  to  be  at  variance  with 
experimental  facts.  From  the  nature  of  the  discrepancies  it  is  inferred 
that  the  a-particles  catnnot  be  regarded  as  simple  positively  charged 
masses,  but  must  be  considered  as  systems  of  corpuscles.  Thomson's 
formula  for  the  ionisation  produced  by  /S-rays  is  also  inconsistent  with 
observations  of  Lenard  and  Kossel.  Whereas  the  maximum  effect, 
according  to  Thomson's  theory,  is  to  be  expected  when  the  velocity 
of  the  particles  is  equal  to  2*83  x  10*^  cm.  per  second,  the  actually 
observed  maximum  corresponds  with  a  velocity  of  8'4  x  10^  cm.  per 
second.  The  calculated  maximum  is,  moreover,  about  thirty  times  as 
large  as  that  which  has  been  found  experimentally.  It  is  shown, 
however,  that  the  theory  may  be  brought  into  line  with  experiment  if 
it  is  assumed  that  a  portion  of  the  space  occupied  by  the  atom  is 
impenetrable,  the  size  of  this  impenetrable  region  depending  on  the 
velocity  of  the  /8-rays.  H.  M.  D. 

Multiply-charged  Atoms.  Sir  Joseph  J.  Thomson  {PkU.  Mag., 
1912,  [vi],  24,  668—672.  Compare  Abstr.,  1911,  ii,  457  ;  this  vol.,  ii, 
410). — The  parabolic  bands  which  are  obtained  when  the  positive 
rays,  passing  through  a  discharge  tube  containing  mercury  vapour, 
are  subjected  to  the  influence  of  superposed  magnetic  and  electric 
fields  and  then  allowed  to  fall  on  a  photographic  plate,  have  been 
examined  in  greater  detail.  Photographs  obtained  with  large 
electrostatic  deflexions  exhibit  seven  distinct  parabolic  bands,  and 
measurements  of  mje  for  each  of  these  indicate  that  the  bands  are  due 
to  mercury  atoms  with  1,  2,  3,  4,  5,  6,  and  7  charges  respectively.  In 
general,  the  bands  get  less  distinct  as  the  charge  on  the  atom 
increases. 

VOL.  cii.  ii.  68 
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By  measuring  the  electrostatic  displacement  of  the  head  of  the 
mercury  band  in  very  intense  fields,  it  has  been  found  that  this  is 
only  one-eighth  of  the  normal  displacement.  From  this,  it  follows 
that  the  atoms  which  give  rise  to  the  head  of  the  band  must  have 
eight  times  the  maximum  amount  of  energy  possessed  by  normal 
positive  atoms,  and  this  would  indicate  that  some  of  the  mercury 
atoms  have  lost  eight  corpuscles. 

The  mode  of  production  of  the  differently  charged  mercury  atoms 
is  discussed  in  reference  to  the  photographic  records,  and  evidence  is 
brought  forward  in  support  of  the  view  that  there  are  only  two  kinds 
of  ionisation,  in  one  of  which  the  mercury  atom  loses  one  corpuscle, 
and  in  the  other  eight  corpuscles.  The  mercury  atoms  with  two  to 
seven  charges  are  therefore  produced  by  the  re-combination  of  the 
most  highly  charged  atoms  with  one  or  more  corpuscles. 

The  singly  charged  atoms  are  supposed  to  be  generated  by  the 
action  of  the  cathode  rays,  whilst  the  production  of  the  atoms  with 
eight  charges  is  attributed  to  the  collision  of  the  mercury  atoms  with 
positive  rays. 

In  no  case  have  charges  approaching  those  acquired  by  mercury 
atoms  been  observed  with  other  elements.  The  atoms  of  most  of 
these  acquire  only  two  charges,  but  triply  charged  atoms  have  been 
found  in  the  case  of  nitrogen  and  argon. 

The  production  of  the  helium  parabolic  band  affords  a  means  of 
detecting  the  presence  of  very  small  quantities  of  helium  in  a  discharge 
tube.  It  is  estimated  that  the  helium  in  1  c.c.  of  air  can  be  recognised 
in  this  way.  H.  M.  D. 

Influence  of  the  Nature  of  the  Gas  on  Pulverisation  by 
Canal  Rays.  Yolkmar  Kohlschutter  {Zeitsch.  Ehktrochem.,  1912, 
18,  837 — 844.  Compare  this  vol.,  ii,  719). — Cadmium  vapour 
was  passed  into  a  glass  vessel  containing  two  cylindrical  aluminium 
electrodes  between  which  a  luminous  electric  discharge  was  passed, 
and  the  effect  of  variations  of  pressure  and  of  the  nature  of  the  gas 
in  the  vessel  on  the  distribution  of  the  condensed  metallic  vapour  was 
observed. 

At  very  low  pressures  the  metal  collects  most  largely  in  the  cathode 
compartment,  and  occurs  partly  as  a  lustrous  coating  on  the  walls, 
partly  on  the  electrode.  As  regards  the  amounts  on  the  two  elec- 
trodes, the  proportion  on  the  cathode  increases  at  first  and  then 
diminishes  as  the  pressure  is  gradually  increased.  At  equal  pressures 
it  is  greater  in  hydrogen  than  in  nitrogen,  and  greater  in  the  latter 
than  in  argon.  From  0'8  mm.  pressure  upwards  more  metal  con- 
denses on  the  anode  than  on  the  cathode,  but  the  excess  diminishes  at 
equal  pressures  with  increasing  density  of  the  gas ;  thus  for  a 
pressure  of  1'2  mm.,  where  the  excess  on  the  cathode  side  in  hydrogen 
is  27'8%,  the  distribution  in  argon  is  equal.  At  p  —  0'3  mm.  there 
is  an  excess  of  6*1%  on  the  cathode,  but  in  argon  and  nitrogen  there 
is  finally  more  metal  on  the  anode  than  the  cathode.  The  explanation 
given  is  that  in  these  circumstances  a  cathodic  pulverisation 
(conversion  into  fine  powder)  of  the  cadmium  takes  place,  which  is 
more  marked  in  argon  than  in  nitrogen. 
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The  factors  concerned  in  bringing  about  the  above  results  are 
discussed  in  detail.  There  is  a  clcse  parallelism  between  the  viscosity 
of  the  gases  and  their  effect  on  the  distribution  of  the  metal.     G.  H. 

Positive  Rays.  Wiliiklm  Wien  (Ann.  Physik ,  1912,  [iv],  39, 
511) — 544.  Compare  Abstr.,  1910,  ii,  475). —The  action  of  mercury 
vapour  on  a  beam  of  oxygen  and  hydrogen  canal  rays  passing  through 
the  vapour  has  been  further  examined.  The  apparatus  employed  was 
similar  to  that  described  in  the  previous  paper  {loc.  cit,).  In  the 
case  of  the  oxygen  canal  rays,  the  data  show  definitely  that  the  ratio 
of  negative  to  positive  ions  is  increased  when  the  rays  are  passed 
through  mercury  vapour.  By  extending  the  lateral  dimensions  of  the 
magnetic  field  so  as  to  subject  the  rays  for  a  longer  time  to  its  action, 
it  has  been  found  that  the  introduction  of  a  layer  of  mercury  vapour 
has  also  an  appreciable  influence  on  the  ratio  between  the  iont  and  the 
atoms  in  the  hydrogen  canal  rays. 

A  theory  of  the  ionisation  phenomena  in  the  canal  rays  is  put 
forward,  and  on  the  basis  of  this,  a  method  by  which  the  mean  free 
path  of  the  canal  rays  may  be  determined  has  been  worked  out. 
Measurements  of  the  mean  free  path  of  both  the  charged  and  un- 
charged atoms  in  the  hydrogen  and  oxygen  canal  rays  have  been  made. 

By  comparing  the  frequency  of  collision  of  the  positively  charged 
hydrogen  atoms  with  the  light  energy  emitted  by  a  hydrogen  atom 
per  centimetre  of  its  path,  and  assuming  that  the  smallest  quantity  of 
energy  emitted  by  an  atom  is  represented  by  Planck's  elementary 
quantum,  it  is  calculated  that  only  one  out  of  275  collisions  of  the 
positively  charged  atoms  gives  rise  to  the  emission  of  light  correspond- 
ing with  the  line  H^.  H.  M.  D. 

The  Mass  and  Mobility  of  the  Positive  Ions  of  a  Flame. 
Georges  Mokeau  {Le  Radium,  1912,  9,  273 — 276). — The  mass  of  the 
positive  ion  may  be  determined  by  the  same  method  as  that  of  the 
negative  if  the  platinum  cathode  in  the  pure  flame  is  covered  with 
lime,  the  ions  diffusing  into  this  flame  through  a  guaze  from  a 
neighbouring  flame  charged  with  the  vapour  of  an  alkali  or  alkaline- 
earth  salt.  The  lime  renders  the  distribution  of  potential  in  the 
flame  more  nearly  uniform  and  permits  of  a  precise  measure  of  the 
diffusion  current.  From  this  the  mobility,  the  velocity  of  agitation, 
and  the  mass  of  the  ion  are  deduced  by  means  of  the  law  of  equipartition 
of  molecular  energy.  The  mean  value  for  the  mobility  at  1400°  for 
the  salts  of  the  alkali  and  alkaline-earth  elements  is  12  cm./sec.  for 
1  volt/cm.,  and  its  value  is  nearly  independent  of  the  nature  of  the  salt 
and  its  concentration.  The  same  is  true  of  the  mass  of  the  ion 
between  1250°  and  1400°,  which  is  8  x  lO-^^  gram*  and  corresponds  to 
an  assemblage  of  from  three  to  ten  molecules.  From  previous  measure- 
ments the  mass  is  deduced  at  443°,  343°,  and  288°  to  be  respectively 
6  X  10~20^  4  X  10"^^,  and  6  x  10"'^.  At  15°  the  assemblage  would  contain 
70,000  molecules,  whilst  at  1900°  it  would  be  reduced  to  a  single 
molecule  of  the  salt  or  atom  of  the  metal.  F.  S. 

The  Supply  of  Badium  Emanation  from  the  Soil  to  the 
Atmosphere.  Louis  B.  Smyth  {Phil.  Mag.,  1912,  [vi],  24, 
632  —  637). — In  continuation  of   previous  experiments  (AbMr.,  191 1, 
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ii,  1048)  two  series  of  experiments  from  Aug.  16th,  1911,  to  March  5th, 
1912,  ou  the  emanation  content  of  the  ground  gas  from  a  depth  of 
50  cm.  below  the  surface  and  on  the  escape  of  emanation  from  the 
surface  at  an  adjacent  spot,  have  been  carried  out  on  a  lawn  at 
Trinity  College,  Dublin  where  the  soil  is  calcareous,  well  drained,  and 
several  metres  thick.  The  average  amounts  of  emanation  found  were  : 
ground  gas  (102  experiments),  163x10"^^  curie  per  litre,  and  exhaled 
gas  (98  experiments),  2673  x  10  "^^  curie  per  sq.  metre  of  surface  per 
hour.  No  seasonal  factor  appears  to  be  involved.  A  strong  wind 
increases  the  exhalation  and  deci'eases  the  amount  of  emanation  in  the 
ground  gas,  probably  by  exerting  suction  on  the  soil  capillaries.  Frost 
and  rain  cause  an  accumulation  of  emanation  beneath  the  surface. 
The  fluctuation  of  the  barometer  does  not  exert  any  direct  influence  on 
the  results,  apart  from  the  accompanying  effects  of  storm  and  rain. 

F.  S. 

A  Comparison  of  the  Coefficients  of  Diffusion  of  Thorium 
and  Actinium  Emanations  with  a  Note  on  their  Periods  of 
Transformation.  May  S.  Leslie  {Phil.  Mag.,  1912,  [vij,  24, 
637 — 647). — A  source  of  the  emanation  was  placed  at  the  bottom  of  a 
long  tube,  and  the  distribution  of  active  deposit  measured  on  a  metal 
strip  fixed  in  the  axis  of  the  tube.  If  the  active  deposit  settles  at  the 
place  where  it  is  produced,  the  distribution  of  the  active  deposit  along 
the  tube  should  be  proportional  to  erv'VDx,  where  x  is  the  distance 
from  the  source,  D  the  diffusion  coefficient  of  the  emanation,  and  A 
the  radioactive  constant  of  the  emanation.  The  distribution  of  the 
active  deposit  was,  however,  not  exponential  with  this  disposition,  but 
became  so  when  two  parallel  metal  plates,  2  or  3  mm.  apart,  with  an 
electric  field  between  them  due  to  a  P.D.  of  160  volts,  were  employed. 
The  value  of  D  for  the  thorium  emanation  at  15°  varied  from  0  085  to 
0*1 15  according  to  the  quantity  of  emanation  employed,  the  higher 
value  corresponding  with  the  largest  amounts  of  emanation  obtained 
from  an  active  radiothorium  preparation.  Under  conditions  as  near 
as  possible  comparable  for  the  two  emanations,  the  value  for  that  of 
thorium  was  0111  and  of  actinium  0*107,  indicating  that  the  mole- 
cular weights  are  probably  very  nearly  equal.  The  real  diffusion 
coefficient  of  thorium  emanation  is  not  greater,  and  probably  less  than, 
0085,  and  of  actinium  emanation,  0098.  The  half-periods  of  the 
thorium  and  actinium  emanations,  determined  by  a  new  method,  were 
found  to  be  54"3  and  3  92  seconds  respectively,  as  the  mean  of  several 
not  very  concordant  determinations.  F.  S. 

Radioactivity  of  Terrestial  Surface  Materials.  John  Joly 
(Phil.  Mag.,  1912,  [vi],  24,  694— 705).— The  fusion  method  (Abstr., 
1911,  ii,  685)  is  more  trustworthy  than  the  solution  method  of  esti- 
mating the  radium  content  of  rocks,  and  gives  results  differing  from 
it,  rendering  revision  of  older  measurements  by  the  new  method  desir- 
able. Undifferentiated  materials  have  alone  been  dealt  with,  the 
question  of  magmatic  differentiation  being  reserved.  Individual 
specimens  are  not  examined,  but  samples  composed  of  a  large  number 
of  mixed  powdered  materials.  The  mean  results  are  expressed  in  the 
table  (in  10"^"  gram  of  radium  per  gram  of  rock). 
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Igneous  Rocks. 

Acid. 

68  granites    27  >   Mean,  3-01 

28  intrusive  and  volcanic  3-9  /     for  86  rocks 

InUrmediale. 

*  12  syenites    1\  'X 

8  diorites    1-6    I    Mean,  2  67 

18  trachytes     S'O    j      for  48  rocks 

10  *' porphyries  " 2*8  j 

Ikisic. 

5  gabbros  and  norites   1'3  "j 

8  diabases  and  dolerites    I'O  j 

14  bivsalts  and  melaphyres  (chiefly  Dec-  I    Mean,  1"28 

can  and  Antarctic) 20  |      for  31  rocku 

11  basalts  (chiefly  Hebridean)  0"5  I 

18  basalts  (generally  representative)    ...  14  J 

Additional. 

7  Vesuvian  lavas  12"6 

14  Gneisses  (various) 2*1 

The  means  of  the  determinations  of  other  observers  by  the  solution 
method  are:  acid  (33  rocks)  217,  intermediate  (43  rocks)  1-28  ;  and 
basic  (26  rocks)  0'58.  The  author  provisionally  rejects  in  these  means 
his  own  solution  results,  which  are  inexplicably  high  compared  with 
those  of  others,  and  often  are  above  his  own  fusion  results.  Taking 
2  X  10" ^2  aa  the  quantity  of  radium  and  2  x  10"^  as  the  quantity  of 
thorium  in  the  average  rocks  of  the  crust  of  the  earth,  the  total  heat 
development  is  25  x  10"^*  calorie  per  gram  per  second,  and  a  depth  of 
17  kilometres  (106  miles)  accounts  for  all  the  heat  reaching  the  earth's 
surface  fx-om  below.  At  the  base  of  the  17  kilometre  layer  the  tempera- 
ture due  to  radioactive  heat  would  be  only  246°,  which  indicates  that 
the  rocks  of  the  same  degree  of  radioactivity  as  those  at  the  surface  do 
not  extend  downwards  to  this  depth,  but  that  the  radioactive  layers 
are  at  once  deeper  and  less  rich  than  assumed  in  the  calculation. 

The  fusion  method  gives  for  the  mean  of  fifty-nine  secondary  rocks 
a  radium  content  of  1  "5,  whereas  the  solution  method  indicates  lower 
results.  The  amount  of  thorium  is  1*16  x  10"^  gram  per  gram,  and  the 
total  heat  development  is  16-6  x  10"^*  calories  per  gram  per  second. 
There  is  no  doubt  that  there  is  a  substantial  difference  in  radioactive 
content  between  igneous  and  sedimentary  materials.  F.  S. 

Conductivity  of  Gases  in  the  "  Electrodeless  Ring  Dis- 
charge." Richard  Wachsmuth  {Ann.  Physik,  1912,  [iv],  39, 
611 — 624). — Experiments  are  described  which  show  that  the  electrical 
conductivity  of  a  gas,  subjected  to  the  action  of  the  electrodeless 
discharge,  varies  with  the  pressure  in  a  definite  and  characteristic 
manner.  The  form  of  the  curve  showing  the  relation  between  the 
conductivity  and  the  pressure  is  the  same  for  oxygen,  hydrogen 
nitrogen,  carbon  dioxide,  and  air.  As  the  pressure  is  reduced  below 
about  2  mm.,  the  conductivity  increases  slowly  to  a  maximum,  then 
falls  to  a  minimum,  and  on  further  reduction  of  pressure  rises  very 
quickly  to  a   second   maximum.     These  changes  in  conductivity  are 
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accompanied  by  variations  in  the  character  of  the  luminosity  emitted 
by  the  contents  of  the  discharge  tube.  If  the  pressure  is  reduced 
below  the  point  at  which  the  second  maximum  is  observed,  the  lumin- 
osity disappears  and  the  conductivity  falls  to  zero. 

In  so  far  as  the  first  portion  of  the  curve  corresponding  with  the 
higher  pressures  is  concerned,  it  is  shown  that  the  curve  is  similar  to 
that  which  is  obtained  when  a  gas  is  ionised  by  Rontgen  rays.  Ta 
this  region  of  pressure,  where  there  is  no  luminosity  effect,  the  number 
of  ions  produced  by  the  electrode-less  discharge  is  proportional  to  the 
pressuie  of  the  gas.  The  behaviour  at  lower  pressures  is  shown  to  be 
due  to  the  ionisation  of  the  mercury  vapour  in  the  tube,  the  second 
increase  in  conductivity  with  falling  pressure  being  due  to  the  fact 
that  the  pressure  of  the  mercury  vapour  remains  sensibly  constant. 

H.  M.  D. 

Conductivity  Measurements  on  Alloys  as  a  Method  of 
Determining  their  Constitution.  VV.  Guertler  (Zeitsch.  Elektro- 
chem.,  1912,  18,  601—615.  Compare  Abstr.,  1907,  ii,  65,  524  ; 
J.  Institute  of  Metals,  1911,  6,  150). — The  paper  is  mainly  theoretical, 
and  is  concerned  with  the  conclusions  which  may  be  drawn  from 
measurements  of  the  electrical  resistance  of  alloys  and  the 
temperature-coefficient  of  the  conductivity.  Some  of  the  results 
havd  already  been  published  {loc.  cit.).  Emphasis  is  laid  on  the  fact 
that  besides  the  equilibrium  of  the  different  phases,  as  represented  by 
the  equilibrium  diagram,  the  equilibria  of  the  molecules  ,  inside  the 
single  phases  is  also  of  importance,  and  no  information  on  these 
points  is  afforded  by  the  equilibrium  diagram.  Further,  any  system 
in  which  two  independent  crystalline  individuals  are  present  is 
necessarily  unstable.  The  insufficiency  of  the  thermal  analysis 
method  of  Tammann  is  pointed  out. 

The  law  of  Matthiessen,  that  the  diminution  of  conductivity  in  an 
alloy  (expressed  as  a  percentage  of  the  conductivity  calculated  from 
the  mixture  rule)  is  equal  to  the  diminution  of  the  absolute 
temperature-coefficient  of  conductivity  is  shown  to  hold  for  alloys  of 
iron  and  gold  (iron  with  1,  3,  5,  10,  and  20%  of  gold),  and  holds  both 
for  homogeneous  and  heterogeneous  systems.  There  are  certain 
exceptions  to  the  rule,  however,  and  a  possible  explanation  of  these 
exceptions  is  suggested. 

The  significance  of  the  breaks  in  the  isotherms  in  dependence  on 
the  concentration  and  of  the  breaks  on  the  resistance-temperature 
curves  is  discussed,  with  special  reference  to  the  change  from  a 
homogeneous  to  a  heterogeneous  structure,  G.  S. 

The  Electrical  Conductivity  of  Metallic  Alloys  in  the 
Liquid  State.  Karl  Bornemann  and  G.  von  Rauschenplat 
{Metallurgie,  1912,  9,  473 — 486,  505 — 515,  Compare  Bornemann  and 
Miiller,  Abstr.,  1910,  ii,  924), — The  method  previously  described  has 
been  extended  to  temperatures  as  high  as  1500°  by  the  use  of  magnesia 
tubes.  Carbon  electrodes  are  used,  but  in  cases  in  which  the  metal 
dissolves  carbon,  copper  electrodes  cooled  internally  by  water  have 
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been  employed.  Attempts  to  avoid  electrodes  by  measuring  the 
induction  in  a  secondary  circuit  consisting  of  an  annular  vessel  filled 
with  the  molten  alloy  have  proved  unsuccessful. 

Whether  the  conductivity  of  a  liquid  metal  is  raised  or  lowered  by 
the  addition  of  a  second  metal  does  not  depend  on  the  conductivity 
of  the  added  metal.  The  evidence  from  analgams  and  alloys  of  lead 
tends  to  show  that  the  determining  factor  is  the  tendency  to  form 
compounds.  The  alkali  metals,  with  a  strong  tendency  to  combine, 
always  lower  the  conductivity,  whilst  indifferent  metals  may  either 
raise  or  lower  it. 

The  liquid  alloys  of  copper  and  nickel  give  a  conductivity  curve 
which  is  continuous,  with  a  distinct  minimum,  whilst  copper  and 
antimony  show  a  break  at  the  composition  CugSb.  This  discontinuity 
is  still  more  strongly  marked  in  the  curve  of  temperature-coefficients. 
Some  alloys  of  this  series  have  a  temperature-coefficient  which  is 
either  negative  throughout  or  negative  at  low  and  positive  at  high 
temperatures.  This  may  be  due  to  thermal  dissociation  of  the 
compound  CugSb.  Similarly,  the  negative  coefficient  of  fused  cuprous 
sulphide  may  be  due  to  thermal,  and  not  to  electrolytic,  dissociation  of 
the  sulphide.  C.  H.  D. 

[Dissociation  Constants  of  Sulphuric  Acid.]  Karl  Drucker 
(Zeitsch.  physikal.  Chem.,  1912,  80,  630). — In  connexion  with  the 
recent  paper  of  Enklaar  on  this  subject  (Abstr.,  1911,  ii,  1071),  the 
author  points  out  that  he  used  E.M.F.  as  well  as  electrical  con- 
ductivity measurements' in  arriving  at  the  value  O'OIS  for  the  second 
dissociation  constant  of  sulphuric  acid  (compare  Abstr.,  1911,  ii, 
687),  and,  further,  the  value  for  the  migration  velocity  of  the  HSO^' 
ion  given  in  his  latest  communication  is  about  half  that  ascribed  to 
the  ^SO^"  ion,  and  corresponds  fairly  closely  with  the  value  given  by 
Noyes  (Abstr.,   1910,  ii,  937).  G.  S. 

Conductivity  and  Dissociation  of  Certain  Organic  Acids 
at  35°.  50°  and  65°.  E.  P.  Wightman  and  Harry  C.  Jones 
{Amer.  Chem.  J.,  1912,  48,  320— 352).— In  earlier  papers  (White  and 
Jones,  Abstr.,  1910,  ii,  821  ;  Wightman  and  Jones,  Abstr.,  1911,  ii, 
689)  an  account  has  been  given  of  the  conductivity  and  dissociation 
of  a  large  number  of  organic  acids  at  temperatures  between  0°  and 
35°.  A  good  many  of  these  acids  have  now  been  studied  at  60°  and 
65°,  and  the  work  done  on  them  at  35°  has  been  repeated. 

The  results  obtained  at  the  higher  temperatures  confirm  the 
conclusions  drawn  from  the  previous  investigations.  It  is  shown, 
however,  that  the  statement  that  the  temperature-coefficients  of 
conductivity  increase  with  dilution  is  not  always  true.  The 
irregularities  in  the  percentage  temperature-coefficients  are  probably 
the  result  of  many  varying  factors  which  are  closely  related  to  one 
another.  The  dissociation  of  the  organic  acids  decreases  in  all  cases 
on  passing  from  50°  to  a  higher  temperature.  The  values  of  fi^  for 
the  organic  acids,  plotted  against  the  number  of  atoms  in  the  anion, 
do  not  give  a  very  even  curve.  This  is  probably  due  to  the  fact  that 
the  sodium  salts,  from  the  ix^  values  of  which  the  /Xqq  values  of  the 
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acids    are    obtained,   are    more    or    less    hydrated,   and    the   rising 
temperature  produces  varying  effects.  E.  G. 

The  Influence  of  Absorbed  Gases  on  the  Electrical  Resist- 
ance of  Metallic  Wires.  Adolf  Sieverts  {InUmat.  Zeitsch. 
Metallographie,  1912,3,  36—60). — The  resistance  of  wires  of  platinum, 
copper,  nickel,  and  iron  is  not  appreciably  affected  by  the  presence  of 
hydrogen  under  atmospheric  pressure  up  to  920°.  Carbon  monoxide  is 
also  without  influence  on  the  resistance  of  nickel.  The  resistance  of 
silver  is  increased  by  heating  in  hydrogen,  although  silver  does  not 
absorb  hydrogen  (Abstr.,  1907,  ii,  741).  A  permanent  alteration  of 
the  metal  occurs,  as  the  resistance  does  not  return  to  its  original  value 
after  heating  in  a  vacuum  or  in  oxygen.  On  the  other  hand,  the 
resistance  of  palladium  is  increased  proportionally  to  the  concentration 
of  the  absorbed  hydrogen.  The  relative  alteration  is  less  at  high  than 
at  low  temperatures.  The  increase  of  resistance  is  so  great  relatively 
to  the  concentration  of  the  dissolved  hydrogen  as  to  point  to  the 
existence  of  a  solid  solution.  Hydrogen  absorbed  at  the  palladium 
cathode  has  at  low  concentrations  a  greater,  and  at  higher  concentra- 
tions (20  volumes  :  1)  a  less,  influence  than  molecular  hydrogen.  The 
temperature-coefl&cient  of  such  solid  solutions  is  equal  to  that  of  pure 
palladium.  C.  H.  D. 

Properties  of  Oil  Emulsions.  II.  Stability  and  Size 
of  the  Particles.  Ridsdale  Ellis  {Zeitsch.  physikal.  Cheni.,  1912, 
80,  597 — 616.  Compare  this  vol.,  ii,  13). — The  stability  of  a  pure  oil- 
water  emulsion  is  greatest  when  the  contact  potential  reaches  its 
maximum,  that  is,  in  dilute  alkaline  solution.  The  stability  is 
diminished  by  the  addition  of  acid  or  alkali  in  concentrations  exceeding 
O'OOliV"  to  an  extent  corresponding  with  the  simultaneous  lowering  of 
the  contact  potential.  The  stability  of  the  emulsion  does  not  depend 
on  the  surface  tension  at  the  oil-water  boundary. 

The  diminution  of  stability  of  the  emulsion  with  diminishing 
contact  potential  is  due  to  a  diminution  in  the  strength  of  the  electric 
double  layer.  As  the  latter  is  in  these  circumstances  more  easily 
ruptured,  the  particles  in  an  emulsion  or  suspension  colloid  can  unite 
more  readily. 

The  concentration  of  salts  of  univalent,  bivalent,  and  tervalent 
metals  required  to  reduce  the  charge  on  the  particles  to  zero  is  in  the 
same  ratio  as  the  minimum  concentration  of  the  same  salts  necessary  to 
cause  immediate  coagulation  of  a  colloidal  solution.  The  stability  of  a 
suspension  colloid  depends  almost  entirely  on  the  contact  potential  at 
the  surface  of  the  particles,  and  scarcely  at  all  on  alterations  of  surface 
tension  ;  when  the  contact  potential  becomes  zero,  the  stability  of  the 
system  is  also  zero,  and  coagulation  takes  place  immediately.     G.  S. 

A  Constant  Form  of  a  Galvanic  Element  with  Carbon 
Anode  (Brennstoff  Element).  Franz  Fischer  and  Richard 
Lepsius  {Ber.,  1912,  45,  2316—2317.  Compare  Bechtereff,  Abstr., 
1911,  ii,  1054). — The  element  consists  of  fused  sodium  hydroxide 
contained  in  a  nickel  or  iron  crucible,  the  one  electrode  being  a  carbon 
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rod,  the  other  a  rod  of  fused  ferrosoferric  oxide  as  made  by  the 
Fabrik  Griesheim-Elektron,  The  voltages,  on  open  circuit,  are  0'6,  0*7, 
and  0-8  volt  at  350°,  450°  and  550°  respectively.  When  closed  through 
a  resistance  of  10  ohms  the  voltage  falls  to  06  volt  at  550°,  the 
current  strength  being  60  milliamperes  and  remaining  constant  for 
hours.  The  constancy  of  the  E.M.F.  thus  obtained  distinguishes 
this  cell  from  others.  By  blowing  air  on  to  the  iron  oxide  electrode, 
its  depolarising  action  is  somewhat  improved.  T.  S.  P. 

Influence  of  Colloidal  Sulphur  on  the  Electrical  Conductivity 
of  Certain  Electrolytes.  M.  Rafpo  and  G.  Rossi  (Zeitsch.  Chem. 
hid.  Kolloide,  1912,  11,  121—124;  Gazzetla,  1912,  42,  ii,  326—331). 
— If  the  sulphur  contained  in  a  colloidal  solution,  prepared  by  Raffo's 
method  (Abstr.,  1908,  ii,  683),  is  precipitated  by  the  action  of  sunlight, 
the  electrical  conductivity  of  the  resulting  aqueous  solution  containing 
sodium  sulphate  and  sulphuric  acid  is  found  to  be  very  much  larger 
than  that  of  the  original  colloidal  solution. 

When  further  quantities  of  the  sulphates  are  added  to  the  colloidal 
sulphur  solution,  the  observed  increase  in  conductivity  agrees, 
however,  with  that  calculated  on  the  assumption  that  the  .sulphur  i8 
without  influence  on  the  added  electrolytes.  These  facts  seem  to 
show  that  the  sulphates  originally  present  in  the  colloidal  solution  are 
in  some  way  associated  with  the  sulphur.  This  condition  cannot  be 
attained  by  the  subsequent  addition  of  the  salts  to  the  colloid. 

When  other  electrolytes,  such  as  lithium  chloride,  potassium  chloride, 
sodium  nitrate,  and  sodium  chloride,  all  of  which  tend  to  coagulate  the 
sulphur,  are  added  to  the  colloidal  solution,  the  observed  increase  in 
conductivity  agrees  with  that  calculated  on  the  above  assumption. 

H.  M.  D. 

Influence  of  the  Acid  Content  of  the  Electrolyte  on  the 
Chemical  Polarisation  of  the  Reversible  Electrode  CujCu. 
David  Reichinstein  [with  A.  Burger  and  A.  Zieren]  {Zeitsch. 
Elektrochem.,  1912,  18,  850—864.  Compare  Abstr.,  1911,  ii,  249).— 
The  influence  of  the  acid  concentration  of  the  electrolyte  on  the  anodic 
and  cathodic  polarisation  of  the  reversible  electrode  CujCuSO^  has 
been  investigated,  and  it  is  shown  that  in  both  cases  the  polarisation 
diminishes  with  increasing  acid  concentration.  The  same  rule  holds 
for  the  cathodic  polarisation  of  the  electrode  CdjCdSO^. 

The  quotient  of  the  current  density  and  the  acid  concentrations 
{J/c  =  i/)  represented  in  terms  of  the  concentrations  (c  =  x)  is  a  hyper- 
bola of  the  form  y  -a  =  bjx  ;  the  constants  a  and  6  have  been  determined 
by  the  method  of  least  squares.  There  is  a  linear  relationship  between 
the  current  density  and  the  acid  concentration  of  the  form  J=ac  +  b, 
The  magnitude  of  b  is  greater  than  zero,  and  a  kinetic  interpretation 
of  this  fact  is  given.  G.  S. 

Electrolytic  Formation  of  Bichromate  from  Chromate. 
Erich  MCllkr  and  Eberhard  Saukr  {Zeitsdi.  Elektrochem.,  1912,  18, 
844 — 847). — In  the  electrolytic  preparation  of  dichromate  from 
chromate  with  a  diaphragm,  sodium  hydroxide  solution  being  used  as 
anolyte  and  sodium  chromate  as  catholyte,  the  yield  in  alkali  in  the 
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cathode  compartment  falls  behind  that  of  the  dichroraate  in  the  anode 
compartment.  This  result  is  due  to  the  formation  in  the  diaphragm 
of  a  more  concentrated  alkali  solution  than  in  the  cathode  com- 
partment, and  it  is  shown  that  this  result  can  be  accounted  for  in 
terms  of  the  various  chemical  changes  taking  place  and  the  different 
migration  velocities  of  the  ions  concerned.  Gr.  S. 

Reduction  of  Potassium  Dichromate  in  Solution  by 
Alternating  Currents.  Paul  Wenger  and  D.  Midhat  [Ann.  Chim. 
anal.,  1912,  17,  321 — 323). — The  reduction  of  potassium  dichromate 
in  dilute  sulphuric  acid  solution  (2  c.c.  of  iV/l  acid  per  200  c.c.  of 
solution)  by  an  alternating  current  of  110  volts  and  2"5  amperes  is 
dependent  on  the  time  of  action  when  platinum  electrodes  are  employed  \ 
with  rotating  electrodes,  100%  of  the  dichromate  is  reduced  in  one 
hour  and  forty-five  minutes,  whilst  in  the  same  time  only  51 '6%  is 
reduced  when  stationary  electrodes  are  used.  The  reduction  is  also  a 
function  of  the  kind  of  electrode,  the  following  proportions  of  the 
quantity  of  salt  present  being  reduced  in  one  hour  by  different 
rotating  electrodes:  copper,  95-4%;  aluminium,  7'3%;  lead,  76-4%; 
nickel,  45-8%;  silver,  95*4%;  platinum,  66-8%.  In  the  case  of 
aluminium  and  lead,  the  reduction  proceeded  more  rapidly  with 
stationary  electrodes.  W.  P.  S. 

Electrolytic  Reduction  of  DiflBcultly  Reducible  Organic 
Substances  at  Thallium  Cathodes.  Georg  Zerbes  {Zeitsch. 
Elektrochem.,  1912,  18,  619— 632).— The  electrolytic  reduction  of 
caffeine,  pyridine,  and  succinimide  with  cathodes  of  thallium  has  been 
investigated.  The  results  correspond  closely  with  the  corresponding 
experiments  of  Tafel  and  his  co-workers  (compare  Abstr.,  1905,  ii, 
224;  1906,  ii,  216)  with  lead  and  mercury  cathodes.  The  super- 
tension  at  thallium  electrodes  is  of  the  same  magnitude  as  at  lead, 
mercury,  and  cadmium  cathodes,  and  therefore  reductions  take  place 
readily  with  thallium  electrodes.  One  peculiarity  of  the  reductions 
with  thallium  is  that  the  yield  does  not  reach  its  maximum  at  the 
commencement  of  electrolysis,  and,  corresponding  with  this,  the 
potential  at  which  hydrogen  is  evolved  only  gradually  reaches  the 
final  value. 

During  the  electrolytic  reduction  of  caffeine,  the  yield  of  the  reduc- 
tion product  falls  gradually  from  its  maximum  value  as  observed  by 
Tafel  with  lead  cathodes,  a  result  ascribed  to  the  formation  on  the 
cathode  of  a  layer  of  some  of  the  products  resulting  from  the 
decomposition  of  deoxycaffeine.  The  formation  of  this  layer  on  the 
cathode  also  probably  accounts  for  the  rise  of  potential  at  a  thallium 
cathode  caused  by  the  addition  of  deoxycaffeine.  During  the  reduction 
of  pyridine  the  rate  of  yield  remains  constant  for  a  long  period,  and, 
corresponding  with  this,  the  reduction  product,  piperidine,  does  not 
influence  the  cathode  potential. 

When  a  solution  of  thallium  in  hydrofluosilicic  acid  was  electrolysed 
with  the  object  of  obtaining  thallium  in  thick  plates,  thallous  silico- 
fluoride,  TlgSiFg,  separated  in  transparent,  octahedral  crystals,  readily 
soluble  in  water.  From  solutions  of  this  salt  on  electrolysis,  the 
thallium  separated  in  leaflets  and  not  in  coherent  form.  G.  S. 
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The  Photo  electric  Effect.  Owen  W.  Ricuaudson  nnd  Karl 
T.  CoMi'TON  {Phil.  Mag.,  1912,  [vi],  24,  575-594).— Tho  photo- 
electric properties  of  platinum,  copper,  bismuth,  tin,  zioc,  alumioitim, 
magne-siuni,  and  sodium  have  been  investigated  by  means  of  an 
arrangement  of  apparatus  in  which  the  ultra-violet  rays  were  allowed 
to  fall  on  a  small  strip  of  the  metal  placed  at  the  centre  of  a  bulb  of 
7'5  cm.  diameter,  the  inner  surface  of  which  was  silvered.  With  this 
arrangement,  tho  applied  electric  field  is  approximately  radial,  and 
electron  reflexion  is  almost  entirely  eliminated  without  the  use  of  a 
screen  and  an  auxiliary  field.  At  the  same  time,  it  enables  the  dis- 
tribution of  total  kinetic  energy  to  be  measured,  instead  of  merely 
the  distribution  of  the  velocity  component  normal  to  the  emitting 
electrode. 

For  each  metal,  measurements  were  made  with  light  of  various 
wavelengths,  and  the  electi'ometer  readings,  obtained  in  the  application 
of  different  electrical  fields,  were  in  all  cases  rorrected  for  the 
contact  difference  of  potential  between  the  emitting  and  receiving 
electrodes. 

The  data  obtained  show  that  the  maximum  energy  of  the  photo- 
electrons,  expressed  in  volts,  is  a  linear  function  of  the  frequency  of 
the  exciting  light,  and  that  the  average  energy,  which  is  equal,  within 
the  limits  of  experimental  error,  to  the  most  probable  energy,  also 
bears  a  linear  relation  to  the  frequency.  The  velocity  distribution 
curves  for  the  different  wave-lengths  indicate  that  this  curve  will 
degenerate  into  a  straight  line,  coincident  with  the  current  axis,  when 
the  wave-length  of  the  incident  light  is  increased  to  a  certain  value. 
This  represents  the  longest  wave-length  which  will  produce  any  photo- 
electric effect  in  the  metal  under  investigation,  and  the  electrons 
emitted  by  this  light  are  emitted  with  zero  velocity.  This  wave-length 
or  the  equivalent  frequency  represents  therefore  a  constant  which 
determines  the  photo-electric  properties  of  the  metal. 

The  values  obtained  for  the  maximum  and  mean  energies  of  the 
electrons,  and  for  the  limiting  wave-lengths  of  the  photo-electrically 
active  light  are  recorded  for  each  of  the  metals  investigated, 

H.  M.  D. 

Magneto-optical  Kerr  Effect  for  Ferro-magnetic  Com- 
pounds. P,  Martin  {Ann.  Physik,  1912,  [iv],  39,  625—636),— 
The  author  has  investigated  the  magneto-optical  properties  of  alloys 
of  manganese  with  tin,  antimony,  and  bismuth  having  the  com- 
position corresponding  with  Mn^Sn,  MnSb,  and  MnBi  respectively. 
The  dispersion  curves  for  the  region  A.  =  4350  to  X  =  6750  are  plotted 
from  the  experimental  data.  Corresponding  curves  have  also  been 
obtained  for  cemenfcite,  pyrrhotine,  and  a  cerium  iron  alloy.  The 
Kerr  effect  is  not  exhibited  by  manganese  boride  and  amorphous  iron 
sulphide  (FeS).  H,  M.  D. 

Fusibility  Curves  of  Volatile  Systems :  Mechanism  of 
the  Formation  of  Esters,  Georges  Bau.me  and  P,  Pamfil  {Compt. 
rend.,  1912,  155,  426—430,  Compare  Abstr,,  1911,  i,  414),— By 
means  of  an  apparatus  previously  described    (Abstr,,  1909,   ii,   546  ; 
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1911,  ii,  696),  the  authors  have  studied  the  fusibility  curve  of 
mixtures  of  a  known  quantity  of  the  compound  Et'COgH.HCl,  with 
increasing  quantities  of  methyl  alcohol,  and  find  that  there  is  a  sharp 
maximum  point  corresponding  with  the  compound  EfCOgH.HCl, + 
MeOH.  This  constitutes  the  first  stage  in  the  formation  of  the  ester. 
Starting  with  the  compound  MeOH.HCl,  and  adding  increasing 
quantities  of  propionic  acid,  the  temperature  readings  are  found 
to  vary  quite  irregularly.  Diagrams  of  the  apparatus  and  the  various 
fusibility  curves  are  given.  The  results  show  the  three  temperature 
zones  of  indifference,  addition,  and  substitution  (compare  Guy e,  Abstr., 

1910,  ii,  699).  W.  G. 

Form  of  the  Fusion  Curve  (Solid-Liquid  Equilibrium  Curve) 
and  its  Critical  End-points.  Johannes  J.  van  Laar  {Ghem. 
Weekblad,  1912,  9,  744 — 755). — A  summary  of  previous  papers  by  the 
author,  and  a  criticism  of  Bridgman's  results  {Froc.  Amer.  Acad.  Sci., 

1911,  47,  No.  12  ;  1912,  47,  No.  13).  A.  J.  W. 

Cryoscopy  in  Paracetaldehyde.  Wladimir  Luginin  and 
Georges  Dupont  (Bull.  Soc.  chim.,  1912,  [iv],  11,  904 — 909.  Compare 
Abstr.,  1911,  ii,  369). — Paracetaldehyde  is  recommended  as  a  solvent 
in  cryoscopy  on  account  of  its  rapidity  of  crystallisation,  high 
cryoscopic  constant,  and  fair  stability. 

The  mean  value  of  ^  is  70*5,  but  with  increasing  concentration  the 
relation  AT/p  varies,  and  then  Ar=  K^n/N'+  n,  where  K-^  =  lO^K/Mg  = 
53 "2.  The  latter  formula  is  in  closer  agreement  with  the  results 
obtained  than  that  proposed  by  Baud  and  Gay  (Abstr.,  1910,  ii,  689). 
It  is  suggested  that  the  formula  M=plJV{KjAT -1)  deduced  from 
this  is  more  suitable  for  general  use  in  cryoscopy  than  that  of  Eaoult. 

Paracetaldehyde,  like  the  hydrocarbons,  gives  anomalous  results 
with  hydroxy-compounds,  except  in  very  dilute  solutions  and  with 
substances  of  comparatively  high  molecular  weight ;  thus  borneol  gives 
normal  values.  T.  A.  H. 

Heat  of  Formation  of  Hydrogen  Selenide.  Luigi  Rolli  (Atti 
R.  Accad.  Lincei,  1912,  [v],  21,  ii,  278 — 283). — In  view  of  the  discordant 
values  obtained  for  this  quantity,  the  author  has  determined  it  anew. 
In  a  tube  kept  at  constant  temperature  and  containing  hydrogen 
instead  of  air,  a  mixture  of  iodine  and  selenium  is  placed,  and  a 
current  of  pure  dry  hydrogen  selenide  is  passed.  In  this  way  a 
gaseous  mixture  of  HgSe,  HI,  Ig,  and  Hg  is  obtained  in  equilibrium 
with  solid  iodine  and  selenium.  The  analysis  of  this  mixture  by 
appropriate  methods  gives  the  value  of  K  for  the  equilibrium  2HI  + 
Se  Z;!!  HgSe  +  Ig.  When  K  is  known,  the',  heat  change  in  this  reaction 
can  be  calculated.  It  was  found  that  HgSe  +  l2(solid)  =  2HI  +  Se(solid) 
-3953*65  cal.  Since  the  heat  of  formation  of  hydrogen  iodide  is 
known,  that  of  hydrogen  selenide  can  now  be  calculated  ;  it  is  found 
to  be  —  160256  cal.  This  refers  to  amorphous  selenium.  For  mono- 
clinic  selenium  and  the  other  modification,  the  values  are  consequently 
-  17075  cal.  and  -  17455  cal.  respectively.  K  Y.  S. 
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Heat  of  Formation  of  Lead  Iodide  and  Lead  Chloride. 
V.  KoHKK  and  11.  Braunk  {Zeitsch.  EUklrodiem.,  1912,  18,  818—821). 
— The  deteruiinations  were  made  by  a  very  accurate  calorimetric 
method,  a  large  Dewar  flask  being  used  as  calorimetric  vessel  and 
the  temperature  measured  'with  a  platinum  resistance  thermometer. 
In  the  case  of  lead  iodide,  lead  and  iodine,  on  the  one  hand,  and  lead 
iodide  on  the  other,  were  added  to  a  solution  of  potassium  iodide,  and 
from  the  diif erenco  in  the  thermal  effect  the  heat  of  formation  of  lead 
iodide  was  found  to  be  41,850  cal.  For  lead  chloride  the  heats  of 
solution  of  this  salt  and  lead  iodide  respectively  in  sodium  hydroxide 
were  determined,  and  using  the  data  of  Thomsen  for  the  difference  of 
the  heat  changes  which  occur  when  iodide  and  chlorine  change  from  the 
solid  and  gaseous  forms  respectively  to  the  ionic  condition,  the  value  of 
85,570  calories  is  obtained  for  the  heat  of  formation  of  lead  chloride. 

This  value  is  about  2215  cal.  higher  than  the  mean  of  the  values  of 
Berthelot  and  Thomsen,  and  is  in  good  agreement  with  that  calculated 
by  Pollitzer  (compare  Abstr.,  1911,  ii,  180),  and  the  criticisms  by 
Cohen  (compare  Abstr.,  1911,  ii,  180)  of  PoUitzer's  results  are 
therefore  not  valid.  G.  S. 

Heat  of  Combustion  of  Ethylbenzene.  Richard  H.  Jesse,  jun. 
{J.  Amer.  Chem.  Soc,  1912,  34,  1337— 1341).— Richards  and  Jesse 
(Abstr,  1910,  ii,  269)  have  determined  the  heat  of  combustion  of 
several  isomeric  substances,  including  the  three  xylenes.  In  connexion 
with  the  xylenes,  it  -was  considered  desirable  to  study  the  isomeric 
compound,  ethylbenzene,  and  its  heat  of  combustion  has,  therefore, 
been  determined.  The  method  of  adiabatic  calorimetry  was  used  as 
in  the  earlier  work. 

If  the  heat  of  combustion  of  sucrose  is  taken  as  16  "545  kilojoules 
per  gram  (Fischer  and  Wrede,  Abstr.,  1904,  ii,  469),  the  heat  of 
combustion  of  ethylbenzene  is  42*63  kilojoules  per  gram,  or  4520 
kilojoules  per  gram-mol.  Regarding  a  large  calorie  as  equivalent  to 
4"  179  kilojoules,  the  heat  of  combustion  is  1081*5  Cal.  per  gram-mol. 
If,  on  the  other  hand,  the  value  of  the  Bureau  of  Standards  for  the 
heat  of  combustion  of  sugar  (3943  cal.)  is  adopted,  the  heat  of 
combustion  of  a  gram-mol.  of  ethylbenzene  is  1077*3  Cal.         E.  G. 

The  Law  of  Molecular  Attraction.  Jamks  E.  Mills  {Phil.  Mag., 
1912,  [vi],  24,  483—500.  Compare  Abstr.,  1902,  ii,  596;  1904,  ii, 
642). — On  the  assumption  that  molecular  attraction  varies  inversely  as 
the  seventh  power  of  the  distance  of  separation  of  the  molecules, 
Kleeman  (compare  Abstr.,  1910,  ii,  932)  deduced  the  relationship 
X/((i^  -  £>-)  =  constant,  in  which  X  is  the  internal  heat  of  vaporisation,  d 
the  density  of  the  liquid  substance,  and  D  the  density  of  the  saturated 
vapour.  As  the  author  has  shown  previously  (loc.  cit.),  the  assumption 
of  the  inverse  square  law  of  attraction  leads  to  the  equation  X/'(di  -  />*)  >- 
constant.  By  reference  to  the  available  experimental  data  for  ethyl 
ether,  ?i-pentane,  wopentane,  benzene,  and  carbon  tetrachloride,  it  is 
now  shown  that  the  degree  of  constancy  of  A./(di  —  Z>i)  is  much  gi*eater 
than  that  of  X./{d-  -  D")  in  the  case  of  all  five  substances  for  tempera- 
tuies  varying  from  0°  to  the  respective  critical  temperatures.     For 
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the  remaining  twenty-five  non-associated  substances  investigated  by 
Young,  the  divergences  from  the  mean  value  of  the  constant  are  in 
all  cases  less  than  2%  if  the  data  for  0°  and  for  temperatures  near  the 
critical  temperature  are  excluded.  For  eight  of  the.  twenty-five 
substances,  the  divergence  is,  throughout  the  entire  range  of  tempera- 
ture, less  than  1%,  and  out  of  a  total  of  430  comparisons,  there 
are  only  17  cases  in  which  the  divergence  exceeds  1"5%. 

The  later  portion  of  the  paper  is  devoted  to  a  criticism  of  Kleeman's 
conclusions  relating  to  the  connexion  between  the  internal  heat  of 
vaporisation  and  the  change  in  density  accompanying  the  transition 
from  the  liquid  to  the  saturated  vapour. 

According  to  Tyrer  (compare  this  vol.,  ii,  136),  the  increase  in  the 
specific  heat  of  a  fluid,  which  occurs  when  the  density  is  increased, 
indicates  that  intra-molecular  energy  is  liberated  when  isothermal 
expansion  occurs,  but  this  is  probably  not  contradictory  to  the  opera- 
tion of  the  inverse  square  law  of  attraction.  H.  M.  D. 

Alteration  in  Properties  of  Metals  by  Mechanical  Treat- 
ment. GusTAV  Tammann  {Zeitsch.  Mektrochem.,  1912,  18,  584 — 598). 
— A  more  detailed  account  of  work  already  published  (compare  Abstr., 
1912,  ii,  21).  G.  S. 

Surface  Tension  of  Protein  Solutions.  Filippo  Bottazzi  {Atti 
B.  Accad.  Lincei,  1912,  [v],  21,  ii,  221 — 230). — The  author's  measure- 
ments have  been  made  with  Traube's  stalagmometer  at  28°. .  Suspen- 
sions of  casein  of  different  origins  have  a  lower  surface  tension  than 
water.  This  indicates  the  presence  of  soluble  impurities.  "When  the 
suspension  is  converted  into  a  solution  by  addition  of  sodium  hydroxide, 
a  great  fall  of  surface  tension  occurs.  From  these  experiments  it 
appears  that  casein  is  not  a  suitable  substance  for  this  work,  although 
it  has  been  employed  by  other  authors. 

By  prolonged  dialysis  of  the  blood-serum  of  the  ox  and  of  the  dog, 
the  author  has  obtained  a  protein,  termed  "  mixed  seroalbumin," 
of  which  dilute  true  solutions  can  be  obtained,  and  these  show  a 
decreased  surface  tension  due  to  the  dissolved  protein. 

Seroglobulin,  prepared  by  dialysing  the  blood-serum  of  the  ox  for 
many  months,  is  insoluble  in  water,  and  its  suspension  in  water  does 
not  lower  the  surface  tension.  When  by  the  addition  of  sodium 
hydroxide  a  solution  is  obtained,  this  has  a  lower  surface  tension  than 
water,  and  the  surface  tension  decreases  as  the  concentration  of 
dissolved  protein  is  increased.  R.  V.  S. 

Viscosity  of  Casein  Sols.  Harriette  Chick  and  Charles 
J.  Martin  (Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  102— 105).— The 
influence  of  concentration  and  temperature  on  the  viscosity  of  colloidal 
fcolutions  of  casein  in  sodium  hydroxide  has  been  investigated.  The 
curve  showing  the  connexion  between  the  viscosity  and  concentration 
at  25°  is  strongly  convex  to  the  concentration  axis,  and  this  is 
attributed  to  the  adsorption  of  water  by  the  colloid.  The  density- 
concentration  curve  is  slightly  concave  to  the  concentration  axis, 
a  result  which  appears  to  be  due  to  the  contraction  which  accompanies 
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tlie  adsorption  process.  The  ratio  of  the  viscosity  of  a  9  39%  solution 
to  that  of  water  at  the  same  temperature  falls  very  rapidly  as  the 
temperature  rises  and  this  is  ascribed  to  the  gradual  dehydration 
of  the  colloidal  particles.  The  effect  is  less  marked  in  less  concentrated 
solutions. 

In  the  case  of  both  acid  and  alkaline  casein  solutions,  the  viscosity 
increases  with  the  quantity  of  acid  or  alkali  present,  which  indicates 
that  the  casein  salt  particles  have  a  greater  adsorptive  power  for  water 
than  casein  itself.  H.  M.  D. 

Diffusion  of  Alkali  Salt  Vapours  in  Flames  and  the 
Measurement  of  the  Velocity  of  Flames.  Arthur  Bkcker 
{ridl.  Mag.,  1912,  [vi],  24,  707— 708).— A  claim  to  priority  and 
a  criticism  of  the  values  obtained  for  the  coefficients  of  diffusion 
of  alkali  salt  vapours  in  flames  by  Wilson  (this  vol.,  ii,  744).  It 
is  also  pointed  out  that  the  average  values  obtained  for  the  electric 
charges  on  the  luminous  particles  are  not  in  agreement  with  the 
results  found  by  other  observers.  H.  M.  D. 

Osmotic  Properties  of  Solutions.  Albert  Reychler  {Bull. 
Soc.  chim.  Belg.,  1912,  26,  409 — 414). — A  mathematical  paper  in 
which  expressions  for  the  vapour  tension,  elevation  of  b.  p.,  depression 
of  f.  p.,  aud  the  osmotic  pressure  of  solutions  are  derived  from 
consideration  of  the  vapour  tension.  H.  W. 

Osmotic  Pressure  of  Aqueous  Solutions.  Camille  Gillet 
{Bull.  Soc.  chim.  BeJg.,  1912,  26,  415 — 418). — The  author  considers 
the  osmotic  pressure  of  aqueous  solutions  from  the  point  of  view  that 
liquid  water  consists  of  an  equilibrium  mixture  of  molecules  of  hydrol 
and  dihydrol,  and  that  this  equilibrium  is  disturbed  by  the  dissolved 
substance  (compare  Abstr.,  1909,  ii,  388).  He  is  led  to  the  con- 
clusion that  the  osmotic  pressure  is  not  proportional  to  the  number 
of  dissolved  molecules,  but  depends  on  a  number  of  factors  of  which 
the  chief  is  the  number  of  molecules  of  hydrol  present  on  either  side 
of  the  semipermeable  membrane.  H.  W. 

Mechanism  of  Osmosis.  Alf.  Gillet  {Bull.  Soc.  chim.  Belg., 
1912,  26,  419— 421).— The  author  is  led  to  the  conclusion  that  the 
osmotic  pressure  of  a  solution  is  only  indirectly  dependent  on  the 
state  of  the  dissolved  substance,  and  that  the  phenomena  of  osmosis 
can  be  adequately  explained  on  the  basis  of  the  laws  of  Raoult  and 
Schiller  on  the  variation  of  vapour  tension  at  constant  temperature. 

H.  W. 

Theoretical  and  Experimental  Researches  on  Solid  Solu- 
tions. Giuseppe  Bruni  {Mem.  R.  Accad.  Lincei,  1912,  [v],  0,  40—116). 
— A  r^sum^  of  the  author's  published  work  on  this  subject. 

•  R.  V.  S. 

Experimental  Researches  on  Solutions.  Michelb  Cantone 
{Rend.  Accad.  Sci.  Fis.  Mat.  iVapoli,  1912,  [iii],  18,  262—270).— 
When  a  strip  of  filter  paper  is  placed  as  a  bridge  between  two  vessels 
containing  solutions  of  potassium  ferrocyanide  and  copper  sulphate. 
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respectively,  a  semipermeable  membrane  of  copper  ferrocyanide  is 
produced  in  the  form  of  a  fine  line  in  the  filter  paper  where  the  two 
liquids  meet.  The  membrane  is  persistent,  and  with  it  (and  others 
similarly  obtained)  the  properties  of  semipermeable  membranes  may 
be  demonstrated.  It  is  impermeable  to  the  dissolved  substances, 
which  gradually  accumulate  on  either  side  of  it,  forming  crystalline 
deposits.  A  similar  effect  is  also  observed,  however,  even  when  the 
two  liquids  form  no  precipitate  with  one  another,  as,  for  instance, 
when  an  aqueous  solution  is  placed  in  one  vessel  and  water  in  the 
other ;  the  line  where  the  two  liquids  meet  is  a  barrier  which  the 
solute  cannot  pass,  and  it  gradually  accumulates  and  crystallises  there. 
In  this  way  the  dissolved  salts  of  a  natural  water  can  be  detected  if 
distilled  water  is  placed  in  the  vessel  at  the  other  end  of  the  filter 
papei-.  In  explanation  of  the  phenomenon,  the  author  suggests  an 
hypothesis  analogous  to  that  employed  to  explain  the  electromotive 
force  of  contact.  R,  V.  S. 

Optical  Investigation  of  Crystallised  Nitrogen,  Argon, 
Methane,  and  Some  of  the  Simpler  Organic  Compounds  of 
Low  Melting  Points.  Walter  Wahl  {Proc.  Roy.  Soc,  1912,  A,  87, 
371 — 380). — The  crystalline  forms  of  various  substances  melting  at 
low  temperatures  have  been  examined  with  the  aid  of  a  specially 
devised  form  of  crystallisation  vessel.  This  consisted  of  a  quartz  tube 
provided  with  a  very  narrow  bulb,  which  was  made  by  fitting  together 
two  small  quartz  glass  plates  and  adding  molten  quartz  glass  to  the 
edges.  The  tube  containing  the  liquid  substance  was  cooled  in  a 
suitable  manner,  and  the  layer  of  crystals  examined  by  means  of  an 
ordinary  polarisation  microscope. 

Nitrogen  crystallises  in  the  regular  system,  and  its  crystalline  form 
is  therefore  in  harmony  with  that  of  the  other  elements  in  the  periodic 
group. 

Argon  and  methane  also  crystallise  in  regular  forms.  Ethyl  ether 
belongs  to  the  rhombic  system  and  separates  in  the  form  of  long,  well- 
developed,  prismatic  needles. 

Ethyl  alcohol  crystallises  with  difficulty,  but  if  the  walls  of  the 
vessel  are  scratched,  spherulitic  groups  of  crystals  are  obtained,  which 
belong  to  the  rhombic,  monoclinic,  or  triclinic  system. 

Acetone,  methyl  alcohol,  and  carbon  disulphide  form  crystals 
belonging  to  the  monoclinic  or  triclinic  system.  In  the  case  of 
methyl  alcohol,  two  polymorphic  enantiotropic  modifications  have  been 
observed.  H.  M.  D. 

Precipitation  of  Arsenious  Sulphide  Sol  by  Salts  of  the 
Rare  Earths.  Herbert  Freundlich  and  H.  Schucht  {Zeitsch. 
physikal.  Ghem.,  1912,  80,  564 — 572). — The  coagulating  power  of  salts 
of  the  rare  earths  and  certain  complex  cobalt  compounds  for  colloidal 
solutions  of  arsenious  sulphide  has  been  measured  by  the  method 
already  described  (compare  Abstr,,  1910,  ii,  692).  The  efficiency  of 
the  salts  of  the  rare  earths  and  of  indium  and  of  tervalent  complex 
cobalt  compounds  (cobaltiate  compounds)  is  the  same  as  that  of 
aluminium  salts  in  equivalent  concentration,  a  result  which  supports 
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the  view  that  the  rare  earths  are  tervalent.  The  change  of  purpureo- 
cobalt  chloride  (a  bivalent  cation)  to  roseo-cobalt  chloride  (tervalent 
cation)  can  be  followed  by  measuring  the  alteration  in  coagulating 
power  for  colloidal  arsenious  sulphide.  The  arsenious  sulphide  pre- 
cipitated from  solution  by  xanthocobalt  sulphate  and  purpureo-cobalt 
chloride  slowly  darkens  on  keeping,  probably  owing  to  the  formation 
of  cobalt  sulphide ;  the  reaction  is  accelerated  by  light. 

The  coagulation  method  probably  cannot  be  made  sensitive  enough 
to  determine  the  valency  of  radioactive  decomposition  products,  but 
the  effect  of  salts  of  different  valency  on  electro-osmosis  (compare 
G.  von  Elissafoff,  this  vol.,  ii,  419)  may  perhaps  be  suitable  for  this 
purpose.  G.  S. 

Conditions  of  Formation  of  Nitrous  and  Nitric  Acids  from 
Oxides  of  Nitrogen  and  Water.  Application  of  the  Law  of 
Mass  Action.  Emil  Briner  and  E.  L.  Durand  {Compt.  rend.,  1912, 
155,  682 — 585). — The  authors  have  studied  the  systems  NO-NOjH, 
NO2--H2O,  N.P8-H2O,  and  NO2-NO3H  within  wide  limits  of 
pressure  and  concentration,  the  temperature  remaining  constant.  The 
phenomena  which  occur  in  the  systems  are  only  equilibi'ium  reactions 
of  oxidation  or  reduction  between  the  different  oxygenated  compounds 
of  nitrogen.  The  blue  colours  which  occur  under  varying  conditions 
are  due  to  N.^g,  and  the  green  colours  to  its  mixture  with  more  or  less 
NOg.     The  three  reversible  reaction  studied  are  expressed  by 

3NO2H  ^  2NO  +  H2O  +  NO8H 

N^Og  +  HjO  ^  2NO2H 

2N02+H20^  NOjH  +  NOgH, 
and  the  authors  give  a  brief  discussion  of  these  in  relation  to  the  law 
of  mass  action.  W.  G. 

Molecular  Statistics  of  Some  Chemical  Actions.  (Hon.) 
Robert  J.  Strutt  {Proc.  Roy.  Soc,  1912,  ^,  87,  302— 309).— When  a 
gas  is  absorbed  or  chemically  acted  on  by  a  solid  surface,  the  rate  at 
which  the  change  proceeds  must  depend  on  the  number  of  collisions 
made  by  the  gas  molecules  with  the  surface,  and  the  question  as  to  the 
number  of  such  collisions  which  are  required  for  the  achievement  of  a 
successful  result  has  been  examined  in  the  case  of  the  action  of  ozone 
on  silver  and  of  active  nitrogen  on  copper  oxide.  In  the  ozone 
experiments,  a  stream  of  air  was  made  to  pass  through  a  discharge 
tube,  in  which  the  air  becomes  charged  with  ozone  and  nitric 
oxide.  The  presence  of  ozone  in  the  air  stream  is  recognised  by  the 
luminosity  resulting  from  its  interaction  with  the  nitric  oxide.  By 
causing  the  gases  to  pass  through  a  silver  gauze  partition,  the  ozone 
is  destroyed  and  the  glow  ceases.  The  minimum  area  of  silver  surface 
which  sullices  to  produce  this  result  has  been  determined,  and  the  data 
show  that  less  than  1*6  collisions  with  the  silver  surface  sutfice  to 
destroy  a  molecule  of  ozone.  This  result  points  to  the  conclusion  that  one 
collision  with  a  silver  surface  is  sufficient  to  destroy  an  ozone  molecule. 

Similar  experiments  with  active  nitrogen  and  copper  oxide  gave  780 
as  an  upper  limiting  value  for  the  number  of  collisions  which  occur 
before  a  molecule  of  active  nitrogen  is  destroyed  by  a  surface  of 
oxidised  copper.     The  data,  obtained  by  Jones  and  Chapman  (Trans., 
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1910,  97,  2476)  for  the  rate  of  decomposition  of  ozooe  in  the  absence 
of  surface  effects,  have  also  been  examined  statistically,  and  the  author 
calculates thatatlOO°two  moleculesof  ozone  must, on  the  average,  collide 
6  X  10^^  times  before  the  favourable  type  of  collision  occurs  which 
results  in  chemical  decomposition.  H.  M.  D. 

Lecture  Experiments  on  the  Influence  of  Solvents  on  the 
Velocity  of  Reaction.  Hans  von  Halban  and  Alexander  Kirsch 
{Ber.,  1912,  45,  2418— 2420).— The  influence  of  different  solvents  on 
the  decomposition  of  xanthic  acid  can  be  qualitatively  illustrated 
as  follows,  the  presence  of  any  undecomposed  acid  being  detected  by 
cobalt  nitrate,  which  forms  therewith  the  dark  green  soluble  cobaltic 
xanthate  ^Rosenheim  and  Davidsohn  (A.bstr,,  1904,  i,  843).  A  solution 
of  potassium  xanthate,  0  8  gram  in  water  at  0°,  is  treated  with  about 
40  c.c.  of  xylene  and  the  calculated  amount  of  ice-cold  dilute  sulphuric 
acid.  The  mixture  is  shaken  vigorously  in  a  separating  funnel,  and 
the  xylene  solution  is  removed,  dried  with  calcium  chloride  and  then 
with  phosphoric  oxide,  filtered,  and  diluted  to  50  c.c.  The  solution 
can  be  kept  for  a  day.  One  c.c.  is  treated  with  10  c.c.  of  a  solvent,  and 
then,  after  a  definite  interval  of  time,  which  is  different  for  each 
solvent,  10  c.c.  of  a  solution  of  0'29  gram  of  hydrated  cobalt  nitrate  in 
100  c.c.  of  alcohol. 

In  the  cases  of  ethyl,  amyl  and  benzyl  alcohols,  and  acetone,  the 
cobalt  nitrate  does  not  produce  a  coloration  after  a  few  minutes  ;  with 
nitromethane  and  with  dry  glacial  acetic  acid,  colorations  are  pro- 
duced faintly  after  thirty  minutes  and  one  hour  respectively.  With 
nitrobenzene,  an  intense  coloration  is  observed  after  half  an  hour,  whilst 
in  the  cases  of  chloroform,  benzene,  toluene,  petroleum,  carbon  disul- 
phide,  and  ether,  the  mixture  of  xanthic  acid  solution  and  solvent  can 
be  boiled  throughout  the  lecture  without  any  marked  decomposition 
of  the  xanthic  acid. 

The  spontaneous  decomposition  of  xanthic  acid  (Zeise,  Pogg  Ann., 
1835,  35,  500)  is  an  example  of  autocatalysis  brought  about  by  the 
alcohol  liberated.  When  the  acid  is  mixed  with  a  large  quantity  of 
phosphoric  oxide,  it  may  be  kept  at  the  ordinary  temperature  for  a 
day,  or  at  50°  for  several  hours,  without  appreciable  decomposition. 

C.  S. 

Hydrolytic  Decomposition  of  Acetylated  Hydroxy-acids. 
II.  Richard  AnschIjtz  and  Oskar  Motschmann  (Anncden,  1912, 
392,  100—126.  Compare  Rath,  Abstr.,  1908,  ii,  94).— The  rates  of 
the  hydrolysis  of  the  acetyl  derivatives  of  the  following  hydroxy- 
acids  have  been  determined  und^r  the  conditions  employed  by  Rath 
{loc.  cit.)  :  a-  and  )8-hydroxybutyric  acids,  a-hydroxyisobutyric  acid, 
/8-phenyl-lactic  acid,  y8-phenylhydracrylic  acid,  o-,  m-  and  jo-cresotic 
acids,  and  m-  and  jo-hydroxybenzoic  acids.  In  all  cases  the  hydrolysis 
is  a  unimolecular  reaction.  The  velocity  constant  diminishes  towards 
the  end  of  the  hydrolysis,  indicating  that  the  acetylated  hydroxy- 
acids  are  more  extensively  electrolytically  dissociated  than  are  the 
hydroxy-acids  themselves. 

The  most  important  results  of  the  research  are  as  follows  :  There 
is  not  in  all  cases  a  parallelism  between  the  dissociation  constants  of 
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hydroxy-acids  and  the  velocity  constants  of  the  corresponding  acetyl 
derivatives.  In  honuologous  series  of  acetylated  a- hydroxy-acids,  the 
rate  of  hydrolysis  diminishes  as  the  molecular  weight  increases.  The 
acetyl  derivatives  of  normal  a-hydroxy-acids  hydrolyse  more  rapidly 
than  those  of  the  tso-a-hydroxy-acids.  Acetylated  /S-hydroxy-iicids 
hydrolyse  more  slowly  than  their  a-isomerides,  o-acetylcresotic  acid 
hydrolyses  more  slowly  than  the  meta-  and  para-isomerides,  and  all 
three  more  slowly  than  o-acetoxybenzoic  acid.  The  last  is  hydrolysed 
more  rapidly  than  m-  or  />-acetoxy benzoic  acid. 

The  following  new  compounds  are  described  :  a-acetoxybuti/ric  acid, 
m.  p.  43°,  from  the  acid  and  acetyl  chloride  in  the  cold  ;  ^-aceioxy- 
butyric  acid,  b.  p.  93 — 94°/0"5  mm.,  from  the  acid  and  boiling  acetyl 
chloride;  a-acetoxi/isobutyric  acid,  m.  p.  61°,  from  the  acid  and  acetic 
anhydride  on  the  water-bath  ;  a-acetoxy-^-phenylpropionic  acid,  m.  p.  72°, 
from  the  acid  and  boiling  acetyl  chloride.  0.  S. 

New  Neutral  Salt  Reaction.  M.  Fort  {J.  Soc.  Dyers,  1912, 
28,  314 — 316). — It  is  known  that  neutral  salts  increase  the  effect  of 
weak  acids  on  indicators,  and  the  author  now  shows  that  there  is  a 
similar  enhancing  effect  of  neutral  salts  on  the  activity  of  weak  bases 
as  measured  by  indicators. 

Kraus  previously  showed  (Farb.  Zeiiung,  1911,  333)  sodium  sulphate 
solution  when  hot  has  an  alkaline  reaction  on  litmus,  whilst  sodium 
chloride  shows  no  such  reaction.  Hot  solutions  of  potassium  sulphate 
and  of  sodium  nitrate  behave  like  sodium  sulphate,  whereas  potassium 
chloride  and  nitrate,  like  sodium  chloride,  give  no  indication  of 
alkalinity  under  similar  conditions.  In  these  experiments,  alizarin 
was  used  as  indicator.  It  is  suggested  that  the  salts  which  are 
alkaline  on  heating  have  undergone  hydrolysis. 

Aniline  has  only  a  slight  action  on  alizarin  at  the  boiling  point  of 
water,  but  an  immediate  deepening  of  colour  takes  place  when  sodium 
sulphate  or  chloride  is  added.  Other  bases  show  a  similar  behaviour, 
and  it  is  .'suggested  that  the  weak  base  liberates  a  trace  of  alkali 
hydroxide  from  the  neutral  alkali  salt.  When  sufficient  ammonia  is 
present  in  a  boiling  aqueous  solution  to  give  a  faint  colour  with 
phenulphthalein,  an  immediate  deepening  in  colour  takes  place  on  the 
addition  of  a  neutral  alkali  salt. 

The  importance  of  such  reactions  for  the  dyeing  industry  is 
indicated.  G.  S. 

Catalysis.  XII.  Mechanism  of  Organic  Reactions.  Salomon' 
F  AcREK  {Aimr.  Cliem.  J.,  1912,  48,  3r)2— 380.  Compare  Abstr., 
1907,  i,  566  ;  ii,  855  ;  1909,  ii,  652).— The  paper  contains  a  discussion 
of  the  author's  theories  of  catalysis  based  on  the  assumption  that  in 
all  reactions  it  is  necessary  to  consider  the  possibility  of  direct 
transformation  of  both  ions  and  non-ionised  substances.  Fresh 
evidence  is  adduced  from  the  results  of  investigations  which  will  bo 
published  shortly,  and  it  is  also  shown  that  the  author's  views  are 
supported  by  the  work  of  Stieglitz,  Goldschmidt,  and  Tubandt. 

E.G. 
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Catalysis  by  Cations.  II.  Bror  Holmberg  {Zeitsch.  physikal. 
GIvem.,  1912,  80,  573—596.  Compare  this  vol.,  ii,  443).— The  in- 
vestigation has  now  been  extended  to  a^-dibromopropionic  acid, 
a^-dibromobutyric  acid,  y-valerolactone,  and  a-bromobutyric  acid. 

The  decomposition  of  a^-dibromopropionic  acid  in  alkaline  solution 
is  a  bimolecular  reaction,  corresponding  with  the  equation  : 

CHgBr-CHBr-COj'  +  OH'  =  CHglCBr-CO/  +  Br'  +  HgO, 
and  the  velocity  coefficient  is  proportional  to  the  eighth  root  of  the 
cation  concentration.  Under  equivalent  conditions  at  25°  the  catalysis 
coefficients  with  the  different  bases  are  in  the  following  ratio : 
Na  =  12-14,  K  =  11-68,  Ca=  17-92,  Ba=  16-68.  The  effect  of  a 
mixture  containing  Na*  and  K'  ions  is  the  sum  of  the  separate  eifects, 
but  Na'  and  Ba"  ions  have  together  a  smaller  influence  than  the  sum 
of  the  separate  effects.  The  results  obtained  with  a)8-dibromobutyric 
acid  correspond  with  those  obtained  for  aj8-dibromopropionic  acid. 
The  catalysis  coefficients  at  25°  for  different  bases  are  in  the  following 
ratio:  Na  -  0-206,  K  =  0-218,  Ca  =  0-319,  Ba  =  0-302. 

The  results  of  the  hydrolytic  decomposition  of  y-valerolactone  by 
sodium,  potassium,  calcium,  and  barium  hydroxides  confirm  the 
conclusions  of  Henry  (Abstr.,  1892,  ii,  1303)  that  the  rate  is 
independent  of  the  nature  of  the  base,  so  that  there  is  in  this  case  no 
cation  catalysis. 

The  results  obtained  with  a-bromobutyric  acid  agree  in  all  respects 
with  those  of  Senter  (Trans.,  1907,  91,  460  ;  Abstr.,  1910,  ii,  276). 

G.  S. 

Organic  Acids  as  Catalysts.  Henry  0.  Biddle  {Ber.,  1912, 
45,  2832 — 2837). — A  development  of  the  results  already  published 
(this  vol.,  i,  296).  It  is  shown  that  organic  acids  act  as  catalysts  and 
convert  cinchonine  and  quinine  into  ciachotoxine  and  quinotoxine 
respectively,  and  that  of  the  inorganic  acids  examined,  phosphoric  acid 
alone  exhibits  a  similar  action  and  that  only  to  a  slight  extent.  In 
this  type  of  catalysis  the  velocity  of  the  reaction  is  greater  the 
lower  the  dissociation  constant  of  the  acid  used,  and  is  proportional  to 
the  molecular  concentration  of  the  acid.  T.  A.  H. 

Theory  of  the  Solid  State  of  Monatomic  Elements. 
Eduard  Gruneisen  {Ann.  Physik,  1912,  [iv],  39,  257— 306).— A 
theory  of  the  solid  state  of  monatomic  isotropic  substances  is 
developed,  in  which  the  assumption  is  made  that  the  attraction  and 
repulsion  between  the  atoms  is  due  to  the  operation  of  forces 
which  vary  inversely  as  some  power  of  the  distance  between  the 
atoms.  In  general,  the  conclusions  to  which  this  theory  leads,  are  in 
satisfactory  agreement  x^ith  the  experimental  data  for  many  of  the 
elements,  especially  at  low  temperatures. 

The  assumption  that  the  sphere  of  action  of  the  attractive  forces  is 
limited  to  the  atoms  which  are  nearest  to  the  particular  atom  con- 
sidered does  not  harmonise  with  the  facts  so  well  as  the  hypothesis 
that  the  sphere  of  action  extends  beyond  this  limit.  H.  M.  D. 

Observations  on  the  Natural  System  of  the  Elements. 
Rudolf   Laemmel   {Ann.   Physik,    1912,    [iv],  39,  485 — 488). — In   a 
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previous  paper  (Abstr.,  1907,  ii,  530)  the  view  wsis  put  forward  that 
all  the  elements  have  the  same  atomic  heat  at  comparable  temperatures. 
This  equality  is  now  supposed  to  hold  for  all  the  properties  of  the 
elements,  provided  comparable  conditions  of  temperature  and  pressure 
are  chosen.  If  not  exactly  equal,  the  observed  differences  may  be 
expected  to  show  a  connexion  with  the  atomic  weight. 

Since  both  chemical  and  physical  properties  are  influenced  by  tem- 
perature and  pressure,  the  natural  relations  between  the  elements  can 
only  be  brought  to  light  in  a  satisfactory  manner  if  the  properties 
are  determined  under  comparable  conditions.  H.  M.  D. 

Sodium  Lamps  for  Polarisation  Measurements.  Ernst 
Beckmann  {Ber.,  1912,  46,  2523— 2529).— A  full  description  of 
various  burners  which  can  be  used  for  obtaining  sodium  flames.  A 
2 — 4%  solution  of  sodium  hydroxide  or  sodium  carbonate  is  electi-olysed 
between  two  nickel  electrodes,  the  electrolyser  being  so  arranged  that 
the  spray  of  electrolytic  gas  is  carried  by  the  air  current  of  the 
burner  into  the  flame.  The  intensity  of  the  flame  can  be  increased  by 
feeding  oxygen  round  the  flame,  so  as  to  form  an  oxygon  zone  for  the 
gas  to  burn  in. 

It  is  not  necessary  for  the  electrolytic  spray  to  be  carried  up  by  the 
air  current ;  it  is  sufficient  for  it  to  be  distributed  into  the  outer 
zone  of  the  flame,  and  appropriate  arrangements  are  described  for 
doing  this. 

The  greatest  intensity  is  obtained  with  a  hydrogen  flame.  With 
such  flames  the  colour  •  nuance  is  somewhat  altered,  but  it  may  be 
corrected  for  in  the  usual  way  by  a  filter  of  potassium  chromate 
solution. 

The  advantages  of  the  lamps  described  are  that  the  air  of  the 
laboratory  does  not  become  appreciably  contaminated,  and  that  it  is 
possible,  owing  to  the  intense  light  produced,  to  measure  the  rotation 
of  coloured  or  turbid  liquids.  T.  S.  P. 

Dephlegmator.  Kudolph  Krech  {Cheni.  Zeit.,  1912,  36,  1152). 
— The  dephlegmator  is  constructed  of  aluminium,  copper,  or  silver, 
and  is  maintained  at  a  constant  temperature  by  the  vapour  of  a 
suitable  liquid,  which  circulates  on  the  inside  and  outside  on  the 
principle  of  a  double  surface  condenser.  The  vapour  to  be  fractionated, 
after  having  passed  through  a  Young  fractionating  column  of  eight 
divisions,  enters  the  lower  part  of  the  d^hlegftiator,  and  pa8^es  through 
a  wide  spiral  tube,  an  expansion  chamber,  a  narrower  spiral  tube 
wound  in  the  reverse  direction,  a  second  expansion  chamber,  and  a 
tine  spiral  again  reversed  in  direction.  The  final  section  is  a  wider 
spiral  tube,  lintd  with  a  spiral  of  tine  wire  in  order  to  increase  the 
metallic  surface.  A  mixture,  b.  p.  10 — 150°,  containing  40%  of  two 
liquids  boiling  within  a  few  degrees  of  one  another,  is  separated  in 
one  operation  into  fractions,  90%  of  which  distil  within  0-2*'. 

C.  H.  D. 

New  Apparatus.  D.  Marino  {Ann.  Lab.  Gabelle,  1912,  6, 
651 — 658). — The  new  apparatus  for  fractional  distillation  is  based  on 
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the  same  principle  as  that  of  Hahn  (Abstr,,  1910,  ii,  183),  being  so 
constructed  that  the  vapour  of  the  boiling  mixture,  as  it  ascends  the 
column,  passes  through  tubes  and  bulbs,  on  the  other  sides  of  the  walls 
of  which  there  is  a  liquid  of  boiling  point  so  chosen  that  only  the 
more  volatile  constituent  of  the  mixed  vapour  can  pass  on.  With  the 
apparatus  it  is  possible  to  separate  quantitatively  methyl  alcohol  from 
a  mixture  of  it  with  water  and  ethyl  alcohol. 

The  extractor  for  solids  in  the  warm  differs  from  the  usual  Soxhlet 
form  in  two  respects  :  (1)  a  perforated  disc  is  placed  over  the  orifice  of 
the  tube  of  the  syphon  in  the  container,  so  that  the  action  of  the 
syphon  is  more  regular ;  (2)  the  container  with  its  attached  syphon  is 
sealed  into  a  wider  tube,  which  serves  as  a  steam-jacket,  so  that  the 
extraction  proceeds  almost  at  the  boiling  point. 

The  extractor  for  liquids  by  solvents  lighter  than  themselves 
consists  of  three  concentric  tubes,  The  outside  tube  contains,  at  the 
bottom,  the  liquid  to  be  extracted,  and  at  the  top  is  connected  with 
the  condenser.  The  innermost  tube  carries  the  vapour  of  the  solvent 
from  the  boiling  vessel ;  it  is  sealed  through  the  bottom  of  the  outer 
tube  already  mentioned,  passes  half  way  up  the  middle  tube,  is  there 
bent  at  right  angles,  and  its  orifice  is  sealed  into  the  side  of  the  middle 
tube.  The  middle  tube  reaches  almost  to  the  top  of  the  outer  one,  and 
terminates  in  a  wide  mouth  just  under  the  end  of  the  condenser;  its 
lower  end  is  pierced  with  a  number  of  small  holes,  and  is  situated 
below  the  level  of  the  liquid  to  be  extracted. 

The  bunsen  burner  gives  by  one  automatic  regulator  lai-ge  and 
small  oxidising  flames,  and  large  and  small  reducing  flames. 

The  apparatus  for  the  preparation  of  gases  consists  of  a  very  wide 
tube  bent  once  at  right  angles.  The  long  vertical  arm  has  a  bulb  at 
its  upper  extremity,  and  another  large  bulb  (which  has  a  tubulure 
closed  with  a  tap  and  stopper)  is  sealed  on  to  the  upper  side  of  the 
horizontal  arm  at  its  upper  extremity  in  such  a  way  that  the  vertical 
axis  of  the  bulb  passes  through  the  tubulure  and  the  small  hole 
which  connects  the  bulb  with  the  tube.  When  in  use,  this  bulb  is 
filled  with  marble  or  iron  sulphide,  etc.,  and  the  acid  is  poured  into  the 
vertical  arm.  .  R.  V.  S. 


• 

Inorganic    Chemistry. 


Hydrogen  Peroxide.  II.  Karl  Bobnemann  [Zeitsch,  anorg.  Chem., 
1912,  78,  33—40.  Compare  Abstr.,  1903,  li,  281).— More  recent 
experiments  give  values  for  the  reduction  potential  of  hydrogen 
peroxide  of  -0*66  ±0*03  volt,  and  for  the  oxidation  potential  of 
-  1*80  ±0*03  volt,  calculated  for  1  mol.  per  litre. 

A  reply  is  also  made  to  the  criticisms  of  Richarz  (Abstr.,  1904, 
ii,  114).  0.  H.  D. 
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Reductions  and  Reactions  in  Reversed  Flames.  I.  Reduc- 
tion of  Chlorides  in  the  Ohlorine-Hydrogen  Flame.  Friedrich 
Meykr  (^er.,  1912,45,2548 — 2554). — The  priuci pie  made  use  of  is 
that  the  outer  zone  of  a  reversed  6ame,  in  contradistinction  to  the 
strongly  oxidising  zone  of  a  normal  flame,  will  possess  strongly 
reducing  properties,  so  that  any  substance  which  is  made  to  pass 
through  the  flame,  from  the  inside  to  the  outside,  will  be  reduced  and 
will  remain  reduced  in  the  atmosphere  consisting  of  the  reducing  agent 
which  forms  one  of  the  components  of  the  flame.  In  order  to  exclude 
all  subsidiary  reactions,  it  ifi  necessary  that  the  combustion  product  of 
the  flame  should  be  identical  with  one  of  the  products  formed  by  the 
reduction  of  the  substance  under  investigation.  Thus,  for  the  reduc- 
tion of  chlorides,  it  will  be  necessary  to  use  a  chlorine-hydrogen  flame. 

An  apparatus  is  described  by  means  of  which  chlorine  is  burned  in 
an  atmosphere  of  hydrogen.  The  vapour  of  the  chloride  to  be  reduced 
is  carried  with  the  chlorine  into  the  flame,  which  burns  in  a  glass 
vessel  cooled  externally  by  water,  so  that  the  products  of  reaction  are 
immediately  cooled.  The  jet  at  which  the  flame  burns  is  made 
of  quartz. 

With  such  an  apparatus,  stannic  chloride  is  readily  reduced  to 
stannous  chloride,  arsenic  trichloride  to  arsenic,  and  titanium  tetra- 
chloride to  titanium  trichloride.  T.  S.  P. 

Physical  Constants  of  Sulphur  and  their  Connexion.  Hugo 
R.  Kruyt  {Zeitsch.  Elektrocliem.,  1912,  18,  581—583). — Part  of  the 
results  described  in  the  paper  have  already  been  published  (compare 
Abstr.,  1911,  ii,  879).  There  is  evidence  that  S/i  is  only  very  slightly 
soluble  in  solid  monoclinic  sulphur,  but  is  soluble  to  a  considerable 
extent  in  solid  rhombic  sulphur.  The  conclusion  is  drawn  that  the 
transition  point  of  sulphur  will  be  very  slightly  raised  by  the  presence 
of  S/A,  and  preliminary  investigations  appear  to  confirm  this  deduction. 
An  equilibrium  diagram  of  sulphur  in  the  light  of  recent  investigations 
is  given.  G.  S. 

Modified  Ostwald's  Hydrogen  Sulphide  Apparatus.  R.  Hask 
(Chem.  Zeit.,  1912,36,  1127),  A.  M.  Sklepinski  (ibid.),  Nicolaus  Teclu 
{ibid.). — A  correspondence  relating  to  a  piece  of  apparatus  described 
recently  by  Sklepinski  (this  vol.,  ii,  932).  Hase  states  that  he  has.  for 
the  last  fifteen  years,  used  a  very  similar  piece  of  apparatus  devised  by 
Teclu.  In  drawing  attention  to  the  fact  that  the  apparatus  was  described 
by  him  as  a  modification  of  Ostwald's  apparatus,  Sklepinski  says  Teclu's 
apparatus  was  not  then  known  to  him.  Teclu  points  out  that  his 
apparatus  possesses  an  advantage  over  that  of  Sklepinski,  in  that  the 
acid,  etc.,  can  be  removed  without  interfering  with  the  evolution  of 
the  hydrogen  sulphide,  and  that  the  principle  of  the  apparatus  was 
devised  by  Dobereiner.  W.  P.  S. 

Complexity  of  Tellurium.  William  R.  Flint  (J.  Anier.  Chem. 
Soc,  1912,  34,  13i'5~1328).— Harcourt  and  Baker  (Trans.,  1911,  99, 
1311)  have  suggested  that  the  low  atomic  weights  found  by  the 
author  for  the  metal   present    in   certain   fractions   obtained   in   his 
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experiments  (Abstr.,  1910,  ii,  845)  may  have  been  due  to  the  presence 
of  tellurium  trioxide,  and  have  stated  that  they  obtained  an  orange- 
coloured  precipitate  which  proved  to  be  tellurium  trioxide. 

The  orange-coloured,  crystalline  precipitate  obtained  by  the  author 
in  his  earlier  work  (loc.  cit.)  has  therefore  been  re-investigated,  and  it 
is  shown  that  the  low  atomic  weights  could  not  have  been  due  to  the 
presence  of  tellurium  trioxide. 

The  fractionation  of  crude  material  with  purification  of  the  final 
fraction  is  not  effective  in  securing  any  separation.  It  is  considered 
that  if  tellurium  is  really  a  complex  substance,  the  best  method  for 
attempting  to  resolve  it  into  its  constituents  is  the  hydrolytic  method 
already  described  (Browning  and  Flint,  Abstr.,  1909,  ii,  996  ;  Flint, 
loc.  cit.).  E.  G. 

The  Catalytic  Preparation  of  Ammonia  from  its  Elements 
by  the  Employment  of  Pure  Iron  as  the  Contact  Substance. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  247852.  Compare  Abstr., 
1907,  ii,  454  ;  1908,  ii,  362,  819). — When  pure  iron  is  u?ed  as  the 
catalytic  agent  in  the  preparation  of  ammonia  from  its  elements,  the 
reaction  can  be  satisfactorily  carried  out  at  temperatures  of  about  600°. 

F.  M.  G.  M. 

Absorption  of  Helium  and  Other  Gases  under  the  Electric 
Discharge.  (Hon.)  Robert  J.  Strutt  (Proc.  Roy.  Sac,  1912,  A,  87, 
381 — 384). — According  to  Berthelot,  absorption  of  helium  occurs 
when  the  vapour  of  benzene  or  carbon  disulphide  is  decomposed  by  the 
silent  electric  discharge.  The  experiments  have  been  repeated  in  the 
case  of  carbon  disulphide  with  negative  results.  In  similar 
circumstances,  nitrogen  was  found  to  be  steadily  absorbed  by  the 
products  of  decomposition  of  the  carbon  disulphide. 

When  phosphorus  is  introduced  into  a  discharge  tube  containing 
nitrogen  or  hydrogen,  the  gases  are  quickly  absorbed.  By  the  intro- 
duction of  successive  quantities  of  gas,  it  was  found  that  200  c.c.  of 
nitrogen  and  84  c.c.  of  hydrogen  are  absorbed  per  gram  of  phosphorus. 
The  gases  are  not  evolved  when  the  tube  is  heated,  and  this  suggests 
that  chemical  combination  takes  place.  In  the  same  conditions, 
helium  is  absorbed  by  phosphorus  to  the  extent  of  016  c.c.  per  gram, 
but  the  gas  is  nearly  all  evolved  again  on  heating.  In  this  case,  the 
gas  is  therefore  not  chemically  combined.  H.  M.  D. 

Stability  of  Argon  and  Helium  in  Solid  and  Liquid 
Metals.  Adolf  Sieverts  and  E.  Bergner  {Ber.,  1912, 45,  2576 — 2583). 
— Argon  and  helium  do  not  show  a  measurable  solubility  in  either 
solid  or  liquid  copper,  silver,  gold,  nickel,  iron,  palladium,  aluminium, 
magnesium,  uranium,  or  tantalum.  At  1100°  powdered  quartz  glass 
(6*7  grams)  absorbs  O'l  c.c.  of  helium  or  of  hydrogen,  a  fact  which 
is  in  accordance  with  the  diffusion  of  these  gases  through  quartz 
at  this  temperature. 

The  connexion  between  the  temperature  and  the  amount  of  helium 
evolved  from  cleveite  was  investigated,  and  it  was  found  that  the  best 
results  are  obtained  by  direct  heating  of  the  mineral  at  1000 — 1200° 
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in  a  porcelain  tube.     At  high  temperatures   porcelain  is  much  leas 
permeable  to  helium  than  quartz  glass. 

It  is  probable  that  uranium  dissolves  hydrogen,  100  grams  of 
the  metal  absorbing  1*6  mg.  of  hydrogen  at  1100°  and  760  mm. 

T.  S.  P. 

Action  of  Some  Elements  on  Fused  Potassium  Hydroxide. 
II.  Max  Le  Blanc  and  O.  Wbyl  {Ber.,  1912,45,  2300— 2315).— The 
arrangement  previously  described  (Abstr.,  1910,  ii,  123)  has  been 
improved  by  substituting  an  electric  oven  for  the  gas  oven  used  to 
heat  the  fusions. 

Potassium  hydroxide  can  be  obtained  in  the  anhydrous  condition  by 
heating  at  400° ;  even  at  660°  there  is  no  appreciable  dissociation  into 
KjO  and  HgO,  but  vaporisation  takes  place  to  some  extent.  The  gold 
crucible  was  attacked  to  some  extent,  although  not  chemically ; 
a  nickel  crucible  is  attacked  with  the  formation  of  nickel  hydroxide. 

Contrary  to  the  usually  accepted  statement,  potassium  does  not  act 
on  potassium  hydroxide  at  temperatures  up  to  555°.  By  the  action  of 
potassium  on  sodium  hydroxide  and  of  sodium  on  potassium  hydroxide 
at  550—660°,  it  is  probable  that  the  equilibrium  Na  +  KOH  :^  K  + 
NaOH  is  set  up;  superposed  on  this  is  the  reaction  Na  +  NaOH  = 
H  +  NagO  and  vaporisation  of  the  potassium. 

At  temperatures  between  550°  and  660°,  gold,  aluminium,  and 
manganese  have  no,  or  at  all  events  an  extremely  small,  action 
on  potassium  .hydroxide  in  an  atmosphere  of  nitrogen.  Iron,  cobalt, 
and  nickel  are  appreciably  attacked,  without,  however,  it  being  possible 
to  prove  the  formation  of  water,  hydrogen,  or  potassium.  The  reaction 
with  chromium,  molybdenum,  and  tungsten  is  also  very  slight,  but  the 
formation  of  potassium  and  hydrogen  can  be  proved.  Carbon  and 
magnesium  are  readily  attacked,  potassium  and  hydrogen  being 
formed,  whilst  with  silicon  the  reaction  proceeds  violently  at  400°, 
hydrogen  alone  being  formed. 

The  reactions  taking  place  with  magnesium  can  be  formulated  as 
follows  :  Mg  +  2K0H  -  Mg(0H)2  +  2  K  ;  M  g(0H)2  =  MgO  +  H^O  ; 
HjO  +  K  =  KOH  +  H.  Similar  equations  can  ^be  written  to  represent 
the  action  on  chromium,  molybdenum,  tungsten,  and  carbon. 

T.  S.  P. 

Metal  Organosols.  Conrad  Amberger  {Zeitsch.  Chem.  Ind.  Kolloide^ 
1912,  11,  97 — 100). — If  lanolin,  impregnated  with  an  aqueous  solution 
of  the  salt  of  a  heavy  metal,  is  triturated  with  a  solution  of  alkali 
hydroxide,  double  decomposition  takes  place,  and  the  oxides  or  hydr- 
oxides of  the  heavy  metals  are  obtained  in  colloidal  form.  If  the 
oxides  are  readily  reduced,  this  treatment  gives  rise  to  the  colloidal 
metals.  After  removal  of  water  and  the  electrolytes  pi'esent,  the 
residual  product  is  found  to  dissolve  quite  readily  in  all  organic 
solvents  in  which  lanolin  is  soluble.  In  this  way  metal  organo^ls 
can  be  easily  prepared,  and  by  evaporation  of  the  volatile  solvent, 
solid  colloidal  products  containing  a  high  percentage  of  metal  are 
obtained. 

The  protective  action  exerted  by  the  lanolin  is  exhibited  in  a  still 
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greater  degree  by  the  lanolin  alcohols  (cholesterol,  isocholesterol)  and 
by  the  use  of  the  unsaponifiable  wool-fat  residue,  organosols  containing 
a  higher  percentage  of  metal  can  be  prepared. 

Details  are  given  of  the  preparation  of  silver  organosols  by  this 
method,  one  of  the  products  obtained  containing  as  much  as  74*3% 
of  silver.  H.  M.  D. 

The  AfQnity  between  Iodine  and  Silver.  Ulrich  Fischer 
{Zeitsch.  anorg.  Chem.,  1912,  78,  41 — 67). — A  detailed  account  of 
experiments,  the  results  of  which  have  been  already  published  (this 
vol.,  ii,  536).  C.  H.  D. 

Solubility  of  Silver  Oxide  in  Litharge.  Ernst  J.  Kohlmeyer 
{Chem.  Ztit.,  1912,  36,  1079— 1082).— The  author  has  determined  the 
heating  and  cooling  curves  of  mixtures  of  lead  oxide  and  silver  oxide 
in  the  molecular  proportions  of  2  :  1  and  10 :  1.  The  amount  of  silver 
remaining  after  the  cupellation  of  the  mixtures  has  also  been  deter- 
mined, and  analyses  made  of  various  portions  of  the  fusion  after  the 
mixtures  have  been  used  for  taking  the  heating  and  cooling  curves  in 
a  platinum  crucible. 

The  results  show  that  fused  lead  oxide  dissolves  3 — 6%  of  silver, 
which  is  present  as  an  oxide  of,  at  present,  unknown  composition. 
The  melting  point  of  the  lead  oxide  is  thereby  lowered  by  45°,  This 
solubility  of  silver  in  lead  oxide  accounts  for  the  low  results  obtained 
in  the  dry  assay  of  silver. 

In  some  experiments  a  mixture  of  lead  oxide  with  silver  oxide, 
containing  0"863%  of  silver,  was  fused  at  900°  in  a  cupel,  and  it  was 
found  that  as  much  as  28 "7 — 36%  of  silver  was  absorbed  by  the  cupel. 

T.  S.  P. 

Hammer-hardening  and  Annealing  of  Zinc.  G.  Timof«;ef 
{Gompt.  rend.,  1912,  166,  430 — 432). — Eight  microphotographs  are 
given,  showing  the  influence  of  hammer-hardening  and  annealing, 
under  different  conditions,  on  the  micrographic  structure  of  zinc. 
The  rate  of  crystallisation  increases  rapidly  with  the  temperature,  and, 
for  the  same  duration  of  heating,  the  size  of  the  crystals  obtained  is 
much  greater  at  higher  temperatures.  W.  G. 

Crystallisation  by  Annealing  of  Hammer-hardened  Metals. 
Felix  Robin  (Compt.  rend.,  1912,  156,  585 — 587). — An  examination 
of  the  size  of  the  crystals  formed  during  annealing  in  relation  to  the 
temperature  of  annealing  in  the  cases  of  tin,  lead,  zinc,  aluminium, 
copper,  and  iron.  The  size  of  the  crystals  does  not  increase  regularly 
with  the  temperature.  In  general,  the  crystals,  voluminous  at  a 
temperature  near  the  melting  point,  at  first  diminish  rapidly  in  size 
with  the  temperature,  and  then  more  slowly  to  the  beginning  of 
annealing,  although  sometimes  they  commence  to  increase  again  and 
attain  a  maximum  at  the  annealing  temperature.  Impurities  gener- 
ally reduce  the  size  of  the  crystals  without  modifying  the  temperature 
at  which  annealing  begins.  W.  G. 
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Crystalline  Forms  and  Genetic  Conditions  of  the  Sulphides 
of  Zinc,  Cadmium,  and  Mercury.  Euoenk  T.  Allen  and  J.  L. 
Ckknshaw.  Microscopic  Study,  by  H.  E.  Merwin  (Amer.  J.  Set., 
1912,  [iv],  34,  341— 396).— Sphalerite  (zinc-blende),  from  Sonora, 
Mexico,  containing  015%  Fe,  has  Df  4090  and  nj,a  2*3688.  Heated 
to  1020°  it  becomes  transformed  into  the  hexagonal  wurtzite  with 
Df  4*087  and  (Ojja  2  356,  €j,a  2  378.  The  reverse  change,  wurtzite  to 
sphalerite,  takes  place  more  slowly,  and  at  800 — 900°  is  complete  only 
after  sixty-six  hours.  The  two  forms,  /3-ZnS  (sphalerite)  and 
o-ZiiS  (wurtzite),  are  thus  enantiotropic.  In  sphalerites  containing 
more  iron,  the  density  and  inversion  temperature  are  lower,  whilst  the 
refractive  index  is  higher,  these  characters  varying  progressively  with 
the  amount  of  iron.  Sphalerite,  from  Breitenbrunn,  Saxony,  with 
17-06%  Fe,  has  Df  3935,  n^^  2-47,  and  inversion  temperature  880°. 
Crystals  of  wurtzite  were  obtained  by  sublimation  at  1200 — 1300°; 
and  of  sphalerite  from  molten  sodium  chloride  at  800°,  or  molten 
potassium  polysulphide  at  350°.  From  alkaline  aqueous  solutions 
between  200°  and  400°  only  sphalerite  was  formed,  but  from  acid 
solutions  both  sphalerite  and  wurtzite  were  deposited.  The  higher 
the  temperature  for  a  given  acid  concentration  the  greater  is  the 
percentage  of  sphalerite  (the  stable  form)  crystallised,  and  the  higher 
the  acid  concentration  for  a  given  temperature  the  greater  is  the 
percentage  of  wurtzite  (the  unstable  form)  crystallised. 

Only  one  cadmium  sulphide  was  obtained.  Crystals,  20  mm.  in 
length,  were  prepared  by  the  action  of  hydrogen  sulphide  on  cadmium 
vapour.  These  are  identical  with  the  mineral  greenockite,  and  have 
Df  4820,  t^j,  2-529,  w.^a  2506.  The  various  hues  of  different 
preparations  of  cadmium  sulphide  depend  on  whether  the  substance 
is  crystalline  or  amorphous,  and  on  the  size  and  nature  of  the  surface 
of  the  grains. 

Mercuric  sulphide  exists  in  three  different  crystalline  forms:  (1) 
cinnabar,  o--HgS,  Df  8*176,  which  is  readily  prepared  by  digesting 
any  other  form  of  mercuric  sulphide  with  a  solution  of  alkali  sulphide ; 
(2)  metacinnabarite  (black  and  cubic),  a'-HgS,  D^  7*60,  is  precipitated 
from  dilute  acid  solutions  of  mercuric  salts  by  sodium  thiosulphate ; 
and  (3)  a  new  form,  /8'-HgS,  D^  7*20,  obtained  as  a  fine  crystalline 
powder  from  more  concentrated  neutral  solutions  of  mercuric  salts 
with  sodium  thiosulphate.  This  has  the  same  red  colour  as  cinnabar, 
and  is  likewise  hexagonal,  but  the  refractive  indices  are  much  lower. 
Cinnabar  is  the  stable  form  of  mercuric  sulphide  at  all  tempera- 
tures up  to  its  sublimation  point,  about  580°.  None  of  the 
sulphides  of  the  zinc-cadmium-mercury  group  melts  at  atmospheric 
pressure. 

The  stable  forms  sphalerite,  cinnabar,  and  iron-pyrites  (this  vol., 
ii,  354)  are  always  obtained  by  crystallisation  from  alkaline  solutions 
(solutions  of  alkali  sulphides),  whilst  the  unstable  forms  wurtzite, 
metacinnabarite,  and  marcasite  are  obtained  from  acid  solutions  only. 
The  stable  forms  may  also  be  crystallised  from  acid  solutions  under 
certain  conditions  of  temperature  and  acid  concentrations.  These 
points  are  discussed  in  relation  to  the  occurrence  and  genesis  of  these 
minerals  in  ore-deposits.  L.  J.  S. 
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Alloys  of  Lead,  Tin,  and  Antimony.  William  Campbell 
{Metallurgie,  191*2,  9,  422 — 425). — A  microscopical  investigation  of 
these  ternary  alloys  fixes  the  two  ternary  transformation  points  at 
245°  and  Pb  80%,  Sb  10%,  and  Sn  10%,  and  at  190°  and  Pb  40  0%, 
Sb  2 "5%,  and  Su  57*5%  respectively  (compare  Loebe,  Abstr.,  1911, 
ii,  204).  The  structure  often  shows  constituents  inconsistent  with 
equilibrium,  owing  to  the  slowness  of  reaction  between  solid 
constituents.  C,  H.  D. 

The  Solubility  of  Metallic  Oxides  and  Sulphides  in  Fused 
Sodium  Chloride.  H.  Houben  {Metallurgie,  1912,  9,  592—600).— 
Tin,  zinc,  lead,  and  copper  oxides,  and  zinc,  lead,  and  copper  sulphides 
are  appreciably  soluble  in  fused  sodium  chloride,  but  solution  takes 
place  very  slowly,  and  even  at  1200°  the  solubility  has  not  been  found 
to  reach  1%.  C.  H.  D. 

Anhydrous  Sulphates.  Gennaro  Calcagni  and  D,  Makotta 
{Atii  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  240—246,  284— 286).— The 
first  paper  deals  with  the  thermal  analysis  of  the  systems  LigSO^-PbSO^ 
and  Ka^SO^-PbSO^. 

Contradictory  statements  have  appeared  as  to  the  m.  p.  of  lead 
sulphate.  The  authors  find  that  it  lies  at  1000 — 1010°  (decomp.). 
There  is  a  transformation  point  at  860°,  and  at  950°  the  substance 
sinters. 

Lithium  sulphate  and  lead  sulphate  do  not  form  any  compound  ; 
there  is  an  eutectic  corresponding  with  53%  LigSO^  and  638"^. 

In  the  system  NagSO^-PbSO^  mixed  crystals  are  formed  as  far  as 
65%  NagSO^j  the  eutectic  corresponds  with  35%  NagSO^  and  735°. 
No  evidence  was  obtained  of  the  existence  of  a  compound, 

Na2S04,PbS04, 
which  is  indicated  in  Le  Ohatelier's  diagram  of  this  system  (Ann.  des 
Mines,  1897,  [ix],  11,  209). 

The  second  paper  deals  with  the  system  K2S04-PbS04,  in  which 
there  is  formation  of  mixed  crystals,  the  gap  extending  from  22%  to 
63%  of  K2SO4.  The  eutectic  corresponds  with  40%  K2SO4  and  796"=. 
There  is  evidence  of  the  formation  of  the  compound  K2S04,PbS04  at 
about  620°.  K.  V.  S. 

Thermal  Investigation  of  the  Phosphates  of  Lead.  The 
Constitutional  Formulae  of  the  Phosphates  and  their  Deriv- 
atives in  the  Form  of  Complex  Salts,  especially  those  of 
Thomas  Slag.  Viktor  Adolf  Kroll  {Zeitsch.  anorg.  Ghem.,  1912, 
78,  95 — 133.  Compare  this  vol.,  ii,  755). — Mixtures  of  glassy  phos- 
phoric oxide  and  lead  oxide  are  fused  in  a  platinum  crucible,  and  cooling 
curves  are  taken  by  means  of  an  unprotected  thermocouple.  The  lag 
is  considerable,  and  undercooling  takes  place  to  a  marked  extent  in 
the  case  of  compounds  and  eutectics.  The  mixtures  have  not  been 
examined  optically. 

The  complete  freezing-point  curve  has  been  determined.  The  most 
acid  mixtures  are  glassy,  but  the  softening-point  is  sufficiently  distinct 
for  the  construction  of  a  curve,  which  has  a  break  corresponding  with 
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the  ultraphosphate.  Cryetallisation  begins  at  the  composition  at  which 
the  pyrophosphate  iirst  appears.  From  this  point  onwards  the  curve 
has  five  distinct  maxima,  corresponding  respectively  with  the  pyro- 
phosphate, 2PbO,P205 ;  a  new  compound,  the  anorthophosphate, 
5PbO,2P205 ;  the  orthophoaphate,  SPbO.PjOj ;  the  tetraphosphate, 
4PbO,P20^ ;  and  an  octaphosphate,  SPbOjPjOj^.  The  mixtures 
frequently  expand  very  lars;ely  after  solidification,  and  other  indica- 
tions show  that  equilibrium  is  not  readily  attained,  other  compounds 
probably  being  formed  at  lower  temperatures.  The  bearing  of  these 
results  on  the  nature  of  the  basic  calcium  phosphates  in  Thomas  slag 
is  discussed,  especially  in  regard  to  the  tetraphosphate,  which  is  some- 
times obtained  in  a  crystalline  form.  Constitutional  formulse  are 
assigned  to  many  of  the  basic  phosphates  and  the  apatite  group,  on 
the  assumption  of  a  group  (P205)3.  C.  H.  D. 

The  Alloys  of  Thallium  and  Tellurium.  Masumi  Chikashiq^ 
{Zeitsch.  anm-g.  C/iem.,  1912,  78,  68 — 74). — Thallium  and  tellurium 
may  be  fused  together  in  Jena  glass  tubes  in  hydrogen.  The  freezing- 
point  curve  has  a  single  maximum  at  428°,  corresponding  with  the 
compound  TeoTlg,  whilst  a  break  on  the  curve  at  305°  and  40*5%  Te 
corresponds  with  a  second  compound  TeTl.  The  eutectic  point  lies  at 
200°  and  585%  Te.  The  alloys  separate  into  two  liquid  layers  between 
the  limits  1'5  and  24%  Te  at  393°.  Solid  solutions  are  only  formed  by 
the  compound  TcgTl,  with  55%  of  thallium.  This  compound  is  very 
brittle,  whilst  the  compound  TeTl,  which  forms  long  needles,  is  much 
less  so.  C.  H.  D. 

Melting  Point  of  Cupric  Oxide.  Roland  E.  Sladb  and 
Frederick  D.  Farrow  {Zeitsch.  Mektrochem.,  1912,  18,  817 — 818). — 
Wohler  (compared  Abstr.,  1907,  ii,  33)  has  found  that  cupric  oxide, 
heated  in  a  current  of  oxygen  at  atmospheric  pressure,  melts  at  1085'^. 
The  authors  show  that  under  these  conditions  partial  decomposition  of 
the  cupric  oxide  takes  place  with  formation  of  cuprous  oxide,  and  the 
liquid  contains  more  than  50%  of  the  latter  oxide.  The  liquid  solidifies 
completely  about  1064°,  and  this  was  taken  by  Wohler  as  the  melting 
point  of  cupric  oxide.  When  cupric  oxide  is  heated  to  1 1 48°  under  an 
oxygen  pressure  of  2*5  atmospheres,  partial  decomposition  occurs,  but 
no  fusion  takes  place.  G.  S. 

The  Liquidus  Curves  and  Constitutional  Diagram  of  the 
Ternary  System  Aluminium- Copper-Zinc.  Henry  C.  H. 
Carventer  and  C.  A.  Edwards  {Intern.  Zeitsch.  Melallographie, 
1912,  2,  209 — 242). — The  liquidus  surface  of  this  ternary  system 
has  been  determined  for  all  alloys  containing  more  than  40%  of 
copf.er,  and  the  constitution  of  those  containing  16%  or  less  of  zinc. 
Ternary  compounds  and  a  ternary  eutectic  are  not  formed.  There  is 
one  uuivariant  line  on  the  surface,  connecting  the  a/?-transformation 
points  in  the  copper-aluminium  and  copper-zinc  series  respectively. 
The  two  a-constituents  are  perfectly  miscible.  The  eutectoid  line 
representing  the  transformation  )8— *a  +  y  is  a  continuous  one, 
extending  from  570°  on  the  aluminium  side  to  470°  on  the  zinc  side. 
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The  thermal  change  is  much  greater  in  those  alloys  which  are  rich  in 
aluiuinium.  The  microscopic  structure  of  the  ternary  alloys  accords 
Avell  with  the  thermal  indications.  C.  H,  D. 

Passivity  of  Iron  under  Boiler  Conditions.  Hokace  G.  Byers 
and  Floyd  T.  Voris  {J.  Anier.  Chem.  Soc,  1913,  34,  1368—1379).— 
Cushman  {Off.  Public  Roads,  U.S.  Dept.  Ayric,  Bull.  30,  29)  has 
suggested  that  the  pitting  of  boilers  could  be  prevented  by  the  intro- 
duction of  small  quantities  of  substances  which  inhibit  rusting.  In 
view  of  the  work  of  Dunstan  and  Hill  (Trans.,  1911,  99,  1835)  and 
others,  a  study  has  been  made  of  the  effect  of  potassium  dichromate. 

It  has  been  found  that  iron  as  an  anode  is  rendered  passive  by 
dichromate  solutions  of  concentration  as  low  as  0'125%,  and  is  kept 
passive,  even  when  the  anode  current  is  very  small,  at  all  temperatures 
from  the  ordinary  temperature  up  to  160°.  When  moderate  quantities 
of  sodium  chloride  are  present,  the  concentration  of  the  dichromate 
necessary  to  maintain  the  passive  condition  is,  at  the  ordinary  tempera- 
ture, about  40  times  as  great  as  that  of  the  sodium  chloride  ;  at  93°, 
25  times  as  great,  and  at  125 — 150°,  40  times  as  great.  In  presence 
of  sodium  sulphate  of  moderate  concentrations,  an  equal  concentration 
of  dichromate  is  sufficient  to  ensure  passivity  at  all  temperatures  up  to 
150°.  Carbonates  and  hydrogen  carbonates  do  not  seem  to  have  any 
destructive  effect  on  the  passivity  induced  by  the  dichromate. 

From  these  results,  it  seems  probable  that  the  addition  of  a  quantity 
of  potassium  dichromate,  forty  times  as  great  as  that  of  the  chlorides 
present,  calculated  as  NaCl,  in  addition  to  that  needed  to  precipitate 
the  scale-forming  substances,  would  be  of  much  value  as  a  boiler 
preservative.  The  extent  to  which  the  results  obtained  were  due  to 
the  effect  of  the  anodic  current,  however,  is  not  known,  and  experi- 
ments are  therefore  being  made  to  ascertain  the  length  of  time  dui'ing 
which  iron  will  remain  free  from  rust  in  such  an  inhibitive  solution  in 
the  absence  of  the  electric  current.  E.  G. 

The  System  Iron-Carbon.  Andreas  Smits  {Zeitsch.  Etektrochem., 
1912, 18,  816—817.  Compare  this  vol.,  ii,  769  ;  Ruff,  ibid.,  ii,  353).— 
The  view  of  the  author  that  the  form  of  the  iron-carbon  equilibrium 
diagram  indicates  the  existence  under  certain  conditions  of  a  number 
of  iron  carbides,  has  now  been  confirmed  by  the  experimental  work  of 
Wittorf  (this  vol.^  ii,  259).  In  some  respects  Wittorf's  theoretical 
treatment  of  the  subject  is  inaccurate,  and  the  matter  will  be  fully 
considered  in  a  later  communication.  G.  S. 

The  Intercrystalline  Fracture  of  Iron  and  Steel.  J.  C.  W. 
HuMFREY  {Iron  Steel  Inst.  Carnegie  Mem.,  1912,  4,  80 — 107). — 
Electrolytic  and  other  pure  forms  of  iron  become  extremely  brittle 
when  annealed  above  670°  in  an  atmosphere  containing  a  small 
quantity  of  oxygen  or  carbon  dioxide,  fracture  taking  place  between 
the  crystals  instead  of  through  them.  If  the  annealing  is  conducted 
under  a  very  low  pressure,  the  y  and  a  crystalline  boundaries  become 
visible,  the  fracture  occurring  along  the  former.  The  brittleness  does 
not  occur  if  oxidising  gases  are  present  in  sufficient  quantity  to  form 
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a  continuouti  layer  of  oxide,  and  it  increases  with  the  time  of 
annealing.  The  softness  of  the  metal  is  restored  by  quenching  from 
1000°,  or  by  heating  in  hydrogen  at  1000°  for  a  sufficient  time,  but 
not  by  annealing.  These  facts  are  explained  by  the  formation  of  a 
lower  oxide  which  forms  a  solid  solution  with  y-iron,  but  is  insoluble 
in  a-iron,  and  is  therefore  thrown  out  of  holution  during  slow  cooling, 
forming  thin  intercry.stallinu  layers.  Quenching  from  above  the 
transformation  point  retains  this  constituent  in  solid  solution,  whilst 
heating  in  hydrogen  reduces  it  to  the  metallic  state.  C.  H.  D. 

The  Constitution  of  the  Sulphide  Enclosures  in  Iron  and 
Steel.  G.  Kohl  {Iron  Steel  Inst.  Camiogie  Mem.,  1912,  4,  2«— 79). — 
The  mixtures  are  prepared  from  electrolytic  iron,  annealed  in  a 
vacuum,  ferrous  sulphide,  prepared  by  heating  pure  pyrites  in  a 
porcelain  tube  in  nitrogen,  and  manganous  sulphide  freed  from  oxygen 
by  mixing  with  sulphur  and  heating  in  hydrogen.  The  ingredients 
are  melted  together  in  fireclay  tubes  in  a  carbon-resistance  furnace. 
Ferrous  and  manganous  sulphides  are  best  distinguished  by  etching 
lightly  with  picric  acid,  and  then  heating  the  dry  specimen  until  the 
ferrite  becomes  yellow.  The  ferrous  sulphide  then  appears  dark 
blue,  and  manganous  sulphide  pale  grey. 

Minganous  sulphide  melts  at  1620°,  and  does  nob  attack  porcelain 
when  free  from  oxygen.  The  eutectic  point  of  its  mixtures  with 
ferrous  sulphide  lies  at  1182°  and  7%  MnS.  A  compound,  3FeS,2MnS, 
m.  p.  1362°,  exists,  and  forms  solid  solutions  in  all  proportions  with 
manganous  sulphide.  Manganous  sulphide  appears  to  be  immiscible 
with  iron  in  the  molten  state.  C.  H.  D. 

The  Action  of  Oxygen  on  Heated  Iron  under  Pressure. 
Jaroslav  Milbauer  {Chein.  Zeit.,  1912,  36,  1170 — 1171).— Iron  in 
the  form  of  sheet  or  tube  is  not  oxidised  by  dry  oxygen  at  500°  under 
12  atmospheres  pressure,  but  remains  bright.  Even  at  550°  only  a 
thin  film  of  oxide  is  produced.  C.  H.  D. 

The  System  Nickel-Oobalt.  Rudolf  Ruer  and  Kiosukk  Kaneko 
(Metallurgie,  1912,  9,  419 — 422). — A  new  investigation  of  this  system 
by  thermal  and  magnetic  methods  confirms,  in  general,  the  conclusions 
of  Guertler  and  Tammann  (Abstr.,  1905,  ii,  92).  The  interval 
between  the  two  magnetic  transformation  curves  is  very  small,  not 
exceeding  4°,  All  the  alloys  of  the  series  have  a  uniform  polygonal 
structure,  thovse  towards  the  cobalt  end  of  the  series,  including  pure 
cobalt,  showing  repeated  twinning,  which  is  absent  from  the  alloys 
rich  in  nickel. 

Nickel  readily  dissolves  nickel  oxide,  the  freezing  point  being 
lowered,  and  a  well   defined  eutectic  structure  produced. 

C.  H.  D. 

Gold  Organosol.  Conrad  Amreroer  {Zeitsch.  Chem.  Ind.  KoUoids, 
1912,  11,  lUO — 101). — Details  are  given  of  the  preparation  of  colloidal 
gold  by  the  method  described  in  the  previous  paper  (this  vol.,  ii,  1053). 
Complete  reduction  of  the  initially  precipitated  oxide  is  effected  by  the 
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addition  of  hydrazine  hydrate.  The  product,  containing  lanolin  as  pro- 
tective colloid,  dissolves  in  ethyl  ether,  light  petroleum,  fats,  and  liquid 
paraffin,  giving  colloidal  solutions  of  a  deep  blue  colour ;  it  is  very  readily 
soluble  in  chloroform,  giving  reddish-violet  solutions.  By  precipitation 
of  the  colloidal  solution  in  light  petroleum  by  the  addition  of  alcohol, 
a  pasty  product  containing  84%  of  gold  is  obtained.  "When  dried, 
the  preparations  which  contain  a  large  percentage  of  the  metal  consist 
of  grj,nular  masses  of  a  golden-brown  colour.  These  dissolve  readily 
in  chloroform,  fats,  and  liquid  paraffin,  but  only  to  a  small  extent  in 
light  petroleum  and  ethyl  ether.  H.  M.  D. 

Reduction  of  Auric  Chloride  by  an  Ethereal  Solution  of 
Phosphorus.  Ant.  Galecki  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11, 
105—110). — An  examination  has  been  made  of  the  changes  in  colour 
and  electrical  conductivity  which  accompany  the  formation  of  colloidal 
gold  when  aqueous  solutions  of  auric  chloride  ai'e  reduced  by  means  of 
an  ethereal  solution  of  phosphorus.  The  purple-red  colour  assumed  by 
the  solutions  at  the  ordinary  temperature  does  not  correspond  with 
complete  reduction,  for  if  the  solutions  are  boiled,  the  electrical 
conductivity  increases  until  a  definite  maximum  value  is  reached.  The 
final  maximum,  which  is  attained  by  a  given  solution  of  the  gold  salt, 
is  found  to  be  considerably  less  if  potassium  carbonate  is  added  to  the 
gold  solution  before  reduction.  This  is  probably  due  to  neutralisation 
of  the  acids  which  are  liberated  in  the  reaction.  In  consequence  of 
this,  the  reduction  at  the  ordinary  temperature  proceeds  more  completely 
when  potassium  carbonate  is  added  in  small  quantity  to  the  original 
solution.  H.  M,  D. 


Mineralogical    Chemistry. 


Arsa  Coal.  Eduaed  Donath  and  A.  Indra  [Chem.  Zeit.,  1912,  36, 
1118 — 1120). — This  coal,  found  in  Carpano,  Istria,  has  been  classified 
by  some  authors  as  a  lignite  and  by  others  as  a  true  coal.  On  the 
basis  of  the  following  results,  the  authors  regard  it  as  a  true  coal.  It 
has  the  following  percentage  composition  : 

Calorific  value. 
Moisture,         C.  H.  0.  N.  S.  Ash.  calories. 

1-83  65-6         4-58         17-14         1-24        9-01         11-44  6618 

It  absorbs  very  little  moisture  when  exposed  to  air  saturated  with 
water  vapour,  "  cakes  "  when  heated,  gives  a  pale-coloured  extract  with 
potassium  hydroxide  solution,  yields  a  tar  containing  phenol,  aromatic 
hydrocarbons  and  a  little  paraffin  on  destructive  distillation,  gives  a 
red  solution  showing  a  green  fluorescence  on  extraction  with  benzene, 
is  scarcely  attacked  by  dilute  nitric  acid  at  100°,  is  not  dissolved  by  a 
mixture  of  sulphuric  acid  and  potassium  dichromate,  and  behaves  like 
true  coal  towards  (1)  melted  alkali  hydroxides  and  (2)  a  mixture  of 
sulphuric  and  nitric  acids. 
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The  coal  is  peculiar  in  containing  7*90%  of  its  sulphur  in  the  form 
of  organic  compounds,  and  the  tar  produced  on  destructive  distillation 
has  a  strong  odour  of  "  ichthjol,"  the  tarry  product  obtained  by  the 
destructive  distillation  of  Seefeld  shales.  T.  A.  H. 

Marcasite  from  Castelnovo  di  Porto.  G.  Sirovich  {Atli  R. 
Accad.  Lincei,  1912,  [v],  21,  ii,  352 — 354). — The  marcasite  has  the 
following  composition : 


Fe. 

S. 

As. 

SiOa- 

Total. 

46-20 

53-26 

0-82 

0-24 

100-01 

It  occurs  in  crusts  and  also  in  stalactites  in  the  neighbourhood 
of  ferruginous  springs  and  natural  hydrogen  sulphide,  and  is  thus  still 
being  formed  by  the  method  of  Allen,  Crenshaw,  and  Johnstone  (this 
vol.,  ii,  354)  which  those  authors  suggested  was  responsible  for  the 
natural  production  of  this  mineral.  R.  Y.  S. 

A  New  Ohromiferous  Magnesium  Hydroxy-carbonate. 
Lauba  Hezner  {Centr.  Min.,  1912,  569 — 571). — In  a  bright  green 
serpentine  (anal.  I)  from  Dundas,  Tasmania,  are  lilac-coloured, 
lenticular  masses,  which  are  composed  largely  (83-51%)  of  a  scaly 
micaceous  mineral  intermixed  with  some  serpentine  and  chromite. 
Deducting  from  anal.  II.  the  silica  as  serpentine  and  the  ferrous  oxide 
as  chromite,  the  composition  of  the  violet  mineral  is  given  as 

2MgC03,5Mg(OH)2,2Cr(OH)3,4H20. 
This   is   analogous  to   that   of    brugnatellite, 

MgC03,5Mg(OH)2,Fe(OH)3,4H,0 
(Abstr.,  1909,  ii,  247),  and  the  mineral  may  be  described  as  a  chrom- 
brugnatellite 


H2O 

H2O 

SiO^ 

COj. 

CfaOj. 

FeO. 

MgO. 

(<120''). 

(>120°). 

Total. 

Sp.  gr. 

I. 

38-70 

— 

3-60 

2-64 

40-75 

0-81 

14-01 

100-41 

2-63 

II. 

3-87 

10-45 

20-44 

110 

87-12 

0-95 

26-31 

100-24 

2-16 

L.  J.  S. 

Formation  of  Apatite.  Richard  Nacken  (Centr.  Min.,  1912, 
645 — 559). — Fluor-spar  (m.  p.  1392°)  when  fused  with  an  excess  of 
calcium  phosphate  gives  needles  of  fluor-apatite  (SCajPgOg.CaFj*  ™.  P« 
about  1650°);  there  is  a  eutectic  with  64%  OaFj  at  1205°.  Fusions 
containing  calcium  chloride  (m.  p.  772°)  and  calcium  phosphate  give 
chlor-apatite  (3Ca3P208,CaCl2,  m.  p.  1530°),  and  also  the  compound 
CajPjOg.CaClj ;  the  latter  is  stable  only  below  1040°.  Calcium 
fluoride  and  chloride  together  do  not  form  mixed  crystals,  but  a  eutectio 
with  16%  CaFj  at  650°.  Fluor-apatite  and  chlor-apatite  form  a  con- 
tinuous series  of  mixed  crystals.  The  crystallisation  of  the  ternary 
system  CaClj-CagPjOg-CaFj  is  discussed.  L.  J.  & 

Constitution  of  the  Volcano  of  the  Island  of  Reunion. 
Alfred  Lacroix  (Compt.  rend.,  1912,  155,  538 — 544). — In  addition  to 
the  basaltic  lavas  of  which  this  island  is  largely  composed,  there  are 
ancient  intrusive  rocks  of  which  the  following  are  selected  as  typea  : 

VOL.  cii.  ii.  70 
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Series  A. — Dunites,  harrisites,  felspathic  picrites,  and  olivine-gabbros. 
Series  B. — Microgabbros  and  gabbros.  Series  C — Essexitic  gabbro, 
ophitic  basalt,  trachyandesite  with  olivine  (resembling  mugearite), 
akerite,  phonolitic  trachyte,  and  quartz-syenite  with  segirite  and  kato- 
forite.  Analyses  by  Boiteau  are  given  of  the  rocks  of  each  of  these 
types.  The  wide  range  in  composition  is  illustrated  by  the  following 
analyses  of  the  extreme  members  and  one  from  the  series  B ;  I, 
dunite ;  II,  mierogabbro  j  III,  quartz -syenite  with  aegirite  and 
katoforite  : 


SiOj. 

AI2O3. 

Fe^Og. 

FeO. 

MgO. 

CaO. 

NaaO. 

K2O. 

Ti02. 

L( 
P2O5. 

jss  on  Ig- 
nition. Total. 

I.  39-85 

0-65 

12-95 

45-09 

0-99 

0-19 

0  09 

0-10 

0-09 

—     100-00 

II.  43-28 

13-58 

5-43 

8-03 

7-63 

13-19 

2-04 

0-66 

3-81 

0-41 

1-82     99-86 

:il.  64-01 

13-96 

7-31 

0-20 

0-21 

1-02 

5-30 

5-10 

1-66 

0-08 

1-38  100-23 

These  different  types  have  been  produced  by  differentiation  from  the 
same  magma.  They  represent  both  the  sub-alkaline  and  the  alkaline 
groups  which  have  been  regarded  as  typical  of  the  igneous  rocks 
of  different  regions  of  the  world  (the  Pacific  and  the  Atlantic  facies). 

L.  J.  S. 


Physiological    Chemistry 


A  Respiration  Apparatus  for  Animals  of  Medium  Size. 
Fkanz  Tangl  {Biochem.  Zeitsch.,  1912,  44,  234 — 251). — The  apparatus, 
which  is  illustrated  by  several  figures,  is  intended  for  animals  of  the 
size  of  sheep  or  pigs.  In  principle,  it  is  a  Pettenkoffer-Voit  apparatus, 
with  two  alternative  methods  for  estimating  the  respiratory  products 
and  oxygen  consumption.  The  one  of  these  methods  is,  in  its 
essentials,  an  Attwater-Benedict  apparatus,  by  means  of  which  the 
total  amount  of  water  and  carbon  dioxide  formed  during  the  whole 
course  of  the  experiment  is  estimated.  The  other  alternative  method 
is  a  modification  of  the  Tigerstedt-Sonden  apparatus,  by  means  of 
which  an  aliquot  part  of  the  air  from  the  chamber  is  drawn  off  into 
receivers  and  analysed  from  time  to  time.  Both  methods  can  be  used 
at  once,  the  latter  determining  the  variations  of  respiration  at  different 
intervals  of  the  experiment.  The  methods  of  ventilating  the  cage 
and  of  introducing  foodstuffs  is  also  described,  and  also  the  process  of 
estimating  the  hydrogen  and  combustible  gases  (methane)  formed  by 
the  animal  during  the  experiment.  For  the  last-named  purpose,  a 
portion  of  the  expired  air  is,  after  deprivation  of  its  carbon  dioxide 
and  water  vapour,  passed  over  platinised  kaolin,  and  the  carbon 
dioxide  and  water  vapour  formed  in  this  process  is  estimated  in  the 
usual  manner.  S.  B.  S. 

The  Action  of  Phloridzin  on  Gaseous  Metabolism  and  on 
the  Work  of  the  Kidneys.  Alexander  Belak  {Biochem.  Zeitsch., 
1912,  44,  213 — 234). — The  experimental  method  was  the  same  as  that 
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generally  adopted  in  Tangl's  laboratory  of  determining  the  respiratory 
quotient  of  the  animal  (dog)  before  and  after  the  removal  of  an  organ 
under  varying  conditions.  It  was  found  that  in  "  non-toxic  "  doses, 
phloridzin  increases  the  oxygen  consumption  of  the  organism,  partly 
by  increasing  the  work  of  the  kidneys,  and  partly  by  increasing  the 
work  of  other  organs  of  the  body.  Phloridzin  can  also  act  toxical ly. 
If  this  is  the  case,  the  oxygen  consumption  diminishes,  and  the  blood- 
pressure  sinks.  S.  B.  S. 

The  Gaseous  Metabolism  of  the  Heart  and  Lungs.  C. 
LovATT  Evans  {J.  Fhijsiol.,  1912,  45,  213— 234).— In  the  dog,  the 
carbon  dioxide  output  of  the  heart-lung  varies  from  3  to  5  c.c.  per 
gram  of  heart  per  hour,  and  the  oxygen  intake  3*5  to  6  c.c.  (or  0*058 
to  0"1  c.c.  per  minute);  the  values  in  the  cat  are  somewhat  lower. 
The  respiratory  quotient  for  the  heart  averages  0"9,  but  it  varies 
greatly,  and  under  conditions  of  augmented  oxygen  usagejmay  be  very 
low  (0  6  or  less).  A  rise  of  temperature  from  32°  to  39°  increases 
the  gaseous  exchanges,  which  is  almost  proportional  to  the  increase  in 
the  number  of  heart  beats.  The  efficiency  of  the  beat  as  a  machine 
is  low  (from  2  to  10%);  this  is  owing  to  the  peculiar  mechanical 
conditions  of  the  heart  beat.  The  original  paper  must  be  consulted 
for  the  forms  of  apparatus  employed.  In  the  isolated  lung  the  total 
metabolism  is  small,  and  has  to  be  corrected  for  metabolism  in  the 
blood  itself.  W.  D.  H. 

The  Capacity  of  the  Air  Passages  under  Varying 
Physiological  Conditions.  C.  G.  Douglas  and  John  S.  Haldanb 
(J.  Physiol.,  1912,  45,  235 — 238). — During  the  hyperpnoea  of  muscular 
work  there  is  a  great  increase  in  the  effective  dead  space  in  breathing, 
due  to  dilatation  of  the  bronchial  passages.  W.  D.  H. 

Lactic  Acid  Formation  in  Blood.  II.  Brioittb  Kraske 
{Bioclum.  Zeitsch.,  1912,  45,  81—87.  Compare  Fries,  Abstr.,  1911,  ii, 
994). — The  author  confirms  the  results  of  Fries,  who  showed  that 
human  blood  contains  appreciable  quantities  of  lactic  acid,  which 
increase  on  incubating  the  mixture  for  various  times  up  to  two  hours. 
She  also  shows  that  there  is  a  corresponding  diminution  in  the  amount 
of  sugar,  which  in  four  out  of  the  five  cases  investigated  is 
almost  identical  in  amount  with  that  of  the  lactic  acid  formed.  The 
sugar  would  therefore  appear  to  be  the  substance  from  which  the- 
lactic  acid  is  formed.  S.  B.  S. 

Lactic  Acid  Formation  in  Blood.  III.  Kura  Kondo  (Biochem, 
Zeitsch.,  1912,  44,  88 — 93). — As  in  human  blood,  so  in  dog's  blood, 
there  is  an  increase  of  lactic  acid  and  diminution  of  sugar  when  the 
blood  is  incubated  up  to  periods  of  two  hours.  The  diminution  of 
sugar  is  more  than  sufficient  to  account  for  the  increase  in  lactic  acid. 
The  lactic  acid,  isolated  as  a  zinc  salt,  was  estimated  by  von  Furth  and 
Charnass's  method,  but  the  author  shows  that  when  the  acids  in  the 
fresh  blood  and  the  incubated  blood  are  estimated  gravimetricallj, 
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a  correct  amount  for  the  increase  is  obtained,  as  the  same  amount  of 
impurities  is  present  in  the  zinc  salt  got  from  the  two  samples. 

S.  B.  S. 

Lactic  Acid  Formation  in  Blood.  IV.  Karl  von  Noorden, 
juD.  [with  Elfer  and  Piantoni]  {Biochem.  Zeitsch.,  1912,45,  96 — 107). 
— According  to  Lupine,  the  destruction  of  sugar  is  confined  to  the 
corpuscles  of  the  blood,  the  serum  taking  no  part  in  the  action.  It  is 
shown  now  by  Elf6r  and  Piantoni,  an  abstract  of  whose  work  is  given 
by  the  author,  that  only  the  corpuscles  on  incubating  show  an  increase 
of  lactic  acid  on  incubation,  the  serum  showing  practically  no  increase. 
These  results  conform  to  results  of  the  previous  communications  of 
Krasko  and  of  Kondo,  that  the  lactic  acid  is  formed  from  the  sugar  of 
the  blood.  This  conception  is  further  confirmed  by  the  author,  who 
shows,  in  numerous  experiments,  that  the  amount  of  lactic  acid  formed 
can,  on  incubation,  be  considerably  increased  by  the  addition  of 
dextrose.  It  is  shown  that  the  increase  of  lactic  acid  on  incubation 
can  be  determined  accurately  by  the  gravimetric  method  (weighing 
as  zinc  salt),  and  by  the  volumetric  method  of  von  Fiirth  and  Charnass. 
Pure  d-lactic  acid  could  be  isolated  in  the  form  of  its  zinc  salt. 

S.  B.  S. 

The  Hydroxyl  Ion  Concentration  of  the  Blood  in  Hyper- 
thermia Produced  by  Heat  Piqure.  G.  Quaqliariello  {Biochem. 
Zeitsch.,  1912,  44,  162 — 164). — In  rabbits,  hyperthermia  caused  by 
heat  piqure  of  the  brain  produces  no  change  in  the  reaction  of  the 
blood.  S.  B.  S. 

The  So-called  "  Lipolysis "  [in  Blood].  L.  Berczeller 
{Biochem.  Zeitsch.,  1912,  44,  193— 200).— See  this  vol.,  ii,  1109. 

The  Division  of  the  Blood  Sugar  between  the  Corpuscles 
and  Plasma.  Rudolf  Hober  [with  Felix  Sperling]  {Biochem. 
Zeitsch.,  1912,  45,  207 — 220). — Estimations  were  made  on  the 
blood  of  dogs  and  rabbits  of  the  sugar  in  the  corpuscles  and  plasma, 
both  in  normal  cases  and  in  animals  rendered  hyperglycsemic,  either 
by  extirpation  of  the  pancreas,  injection  of  adrenaline  or  production  of 
alimentary  glycosuria.  It  was  found  that  in  changing  the  total  sugar 
content  of  the  blood,  no  parallelism  could  be  detected  between  the 
changed  amounts  in  the  plasma  and  in  the  corpuscles.  This  would 
have  been  expected  if  the  corpuscles  had  been,  in  a  physical  sense, 
permeable  to  sugar,  provided  that  the  sugar  had  not  been  destroyed 
when  inside  the  corpuscles.  Experiment,  however,  indicates  that 
such  chemical  changes  cannot  alone  account  for  this  want  of  parallelism. 
The  conclusion  is  drawn  that  the  corpuscles  themselves  possess  a 
mechanism  for  regulating  their  sugar  supply,  and  in  accordance  with 
the  experiments  of  the  author  and  of  those  of  Frank  and  Bretschneider 
in  the  case  of  adrenaline-glycsemia,  the  excess  of  sugar  remains  entirely 
in  the  plasma.  The  same  is  probably  also  true  for  other  cases  of 
hyperglycsemia.  S.  B.  S. 
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Coagulation  of  Blood.  Emil  Zak  {Arch.  expt.  Path.  Pharm., 
1912,  70,  27—54). — A  diminution  of  the  lipoids  of  the  plasma  (oxalate 
plasma  of  horse)  leads  to  a  delay  in  its  coagulation.  Phosphatides 
from  other  organs  (brain)  act  even  more  strongly  than  tho.se  naturally 
present  in  the  blood  in  aiding  coagulability.  Fermentative  splitting 
of  the  plasma  lipoids  leads  to  the  occurrence  of  an  uncoagulable  state. 
Certain  alkaloids  which  unite  with  lecithin  are  also  inhibitory  to 
coagulation.  Such  results  agree  with  the  views  of  Alexander  Schmidt 
on  zymoplastic  substances,  and  render  the  assumption  of  thrombokinase 
(Morawitz)  unnecessary.  W.  D.  H. 

Heemolysis  by  Formaldehyde.  Philipp  Eisbnbero  {Biochem. 
Zeitsch.,  1912,  45,  303— 327).— Formaldehyde  solutions  of  8%  and 
higher  concentrations  lyse  and  precipitate  blood-corpuscles,  whereas 
solutions  of  4%  or  less  leave  them  apparently  unchanged,  but  fix  them, 
the  time  of  fixing  depending  on  the  concentration.  The  corpuscles 
treated  with  weak  formaldehyde  are  rendered,  however,  osmotically 
hypersensitive,  and  lyse  on  dilution  with  isotonic  salt  solution.  There 
appears  to  be  a  substance  inhibitory  to  the  haemolysis  in  the  treated 
corpuscles,  the  action  of  which  is  weakened  on  dilution.  This  is  either 
formaldehyde  itself,  or  some  product  of  its  action  on  the  corpuscles  ; 
for  formaldehyde  can  inhibit  the  haemolysis  of  the  corpuscles  which 
have  been  treated  with  the  aldehyde  itself,  the  dilution  serving  for 
this  purpose  being  half  the  concentration  with  which  they  have  been 
treated. 

An  action  similar  to  that  of  formaldehyde  is  produced  by  a  combination 
of  saturated  salt  solutions  and  formic  acid.  The  formaldehyde  action  is 
strengthened  by  a  higher  concentration  of  neutral  salts,  and  the 
haemolysis  of  the  treated  corpuscles  is  inhibited.  The  hsemolytic  action 
of  alcohol,  phenol,  saponin,  chloral  hydrate,  and  sodium  glycocholate 
is  increased  by  formaldehyde.  Acetone  inhibits  the  hsemolytic  action 
of  the  stronger  formaldehyde  solutions,  but  accelerates  that  of  the 
weaker  ones ;  haemolysis  by  acetone  is  strongly  inhibited  by  formalde- 
hyde. Hemolysis  by  potassium  cyanide  and  permangannte,  and 
ammonia  is  inhibited  by  higher  formaldehyde  concentrations,  but 
accelerated  by  lower  ones.  Haemolysis  by  potassium  hydroxide, 
calcium  bromide,  and  potassium  arsenite  is  inhibited  by  formaldehyde. 
Haemolysis  by  urea  is  strengthened.  Hemolysis  by  strong  formaldehyde 
solutions  is  inhibited  by  urea,  whereas  that  produced  by  weaker 
solutions  is  strengthened.  Serum  does  not  inhibit  formaldehyde 
haemolysis.  S.  B.  S. 

The  Cholesterase  of  Blood-corpuscles.  Seweryn  CYTRONBKRa 
{Biochem.  Zeitsch.,  1912,  45,  281—283). — In  opposition  to  results 
recently  obtained  by  Schultz  (this  vol.,  ii,  852),  the  author  finds  that 
horse-blood  contains  a  ferment  capable  of  hydrolysing  the  cholesterol 
esters  contained  in  the  blood,  as  there  is  an  increase  of  thig 
substance,  which  was  precipitated  by  digitonin,  after  incubation  of  the 
blood.  In  the  plasma  alone,  no  cholesterase  could  be  detected.  The 
experiments  also  demonstrate  the  presence  both  of  cholesterol  and  its 
est^ers  in  the  blood-corpuscles.  S.  B.  S. 


ii.    1066  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  Union  of  Thymol  in  Red-blood  Corpuscles.  Ryuta  Usui 
(Zeitsch.  physiol.  Chem.,  1912,  81,  175 — 182). — The  greatest  amount  of 
thymol  is  united  to  the  stromata  of  the  red-blood  corpuscles ;  these 
constituents  contain  about  half  of  the  thymol  taken  up,  although 
their  nitrogen  content  is  only  one-eighth  of  the  total  in  the  cells. 
This  relationship  is  not  materially  altered  by  removing  the  lipoids  by 
boiling  with  alcohol  and  ether  ;  as  what  then  remains  is  almost  com- 
pletely nucleic  acid  and  histone,  it  is  probable  that  these  form  a 
compound  with  the  thymol.  W.  D.  H. 

The  Changes  of  Hydrogen  Ion  Concentration  Produced 
by  the  Action  of  Pepsin,  and  the  Acid-combining  Capacity  of 
Some  Hydrolysis  Products  of  Egg-albumin.  Hugo  RoHONyi 
(Biochem.  Zeitsch.,  1912,  44,  165  —  179). — In  an  egg-albumin  solution 
in  hydrochloric  acid,  the  H'  concentration  diminishes  considerably 
during  peptic  digestion,  but  the  CI'  concentration  remains  practically 
unchanged.  The  diminution  of  the  H*  concentration  is  explained  by 
the  greater  combining  capacity  of  the  products  of  peptic  scission  for 
H*  ions  than  that  of  the  original  protein.  The  same  is  true  for  products 
of  tryptic  digestion.  This  does  not  explain  the  fact  that  the  CI'  concen- 
•tration  remains  unchanged  during  digestion,  and  the  combining 
capacity  for  CI'  ions  also  increases  during  digestion.  The  diminution 
of  conductivity  during  digestion  is  smaller  than  can  be  accounted  for 
by  the  decrease  of  the  H*  concentration.  S.  B.  S. 

The  Adaptative  Capacity  of  the  Alimentary  Tract  to 
Ferment  Formation.  Armin  von  Tschermak  {Biochem.  Zeitsch., 
1912,  45,  452 — 461). — The  experiments  were  carried  out  on  rabbits 
with  the  object  of  ascertaining  whether  the  animals  if  fed  on  carbo- 
hydrates, which  were  not  customary  constituents  of  their  foods, 
acquire  the  capacity  of  producing  ferments  in  their  alimentary  tract 
which  could  hydrolyse  such  substances.  The  carbohydrates 
were  lichenin  and  inulin,  and  as  their  source,  Iceland  moss  and 
Jerusalem  artichoke  bulbs  were  employed,  these  products  being  added 
to  the  ordinary  foodstuffs  over  prolonged  periods.  Extracts  were^ 
then  made  of  the  pancreas  and  mucous  membrane  of  the  small  intestine, 
which  was  incubated  with  the  carbohydrates.  The  digest  was  then  treated 
with  yeast,  and  the  amount  of  carbon  dioxide  evolved  was  measured. 
Evolution  of  this  gas  indicated  the  production  of  dextrose  as  a  result 
of  enzyme  action.  The  author  draws  the  conclusion  that,  in  the 
majority  of  cases  investigated,  the  animals  acquire  the  capacity  of 
forming  a  licheninase  and  inulase  in  their  alimentary  tract. 

S.  B.  S. 

The  Digestion  of  Inulin.  Henry  Bierry  {Biochem.  Zeitsch.,  1912, 
44,  402 — 414). — No  inulase  has  been  found  in  the  higher  animals. 
The  gastric  juice  of  such  animals,  however,  is  capable  of  hydrolysing 
inulin  by  virtue  of  the  hydrochloric  acid  which  they  contain.  The 
gastric  juice  of  the  snail  {Helix  pomatia)  contains  a  true  inulase,  which 
is  destroyed  on  heating.  S.  B.  S. 
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The  Stomach  Lipase.  Heinricii  Davidsoun  {Biochem.  Zeitach., 
1912,  45,  284— 302).— The  author  has  found  that  the  method  of 
investigiiting  lipase  conteat,  by  a  stalagmometric  measurement,  using 
triolein  emulsions,  as  recommended  by  Tzar,  is  unsatisfactory.  He 
has  employed,  instead,  stalagmometric  measurements  of  a  saturated 
tributyrin  solution.  It  was  found  that  the  inhibitory  action  of  sodium 
fluoride  is  greater  on  the  pancreas  lipase  than  on  the  stomach  lipase. 
The  optimal  action  of  the  former  is  with  the  hydrogen  ion  concentration 
10  X  10~^,  and  with  the  latter  20  x  10~°.  The  two  ferments  appear, 
therefore,  to  be  different,  and  the  facts  offer  support  for  the  sup- 
position of  the  existence  of  a  distinct  gastric  lipase.  8.  B.  S. 

The  Bflfects  of  Section  of  the  Spinal  Cord  on  Temperature 
and  Metabolism.  Ernest  L.  Kennaway  and  Marcus  S.  Pembrey 
{J,  Physiol.,  1912,  45,  82 — 105). — When  the  posterior  portion  of  an 
animal's  body  is  paralysed  owing  to  division  of  the  spinal  cord,  that 
part  responds  to  changes  in  external  temperature  like  a  cold-blooded 
animal.  The  effect  on  the  respiratory  exchange  is  the  resultant 
between  what  occurs  in  the  paralysed  half  of  the  body  and  the 
anterior  half  which  still  remains  normal.  The  latter  portion  in  its 
attempt  to  maintain  normal  conditions  draws  upon  the  paralysed 
muscles,  which  waste  for  the  increased  supply  of  combustible  material 
needed.  W.  D.  H. 

The  Influence  of  Ammonium  Salts  and  Acetates  on  the 
Nitrogenous  Metabolism  of  Carnivora.  Ernst  Fescheck 
{Biochem.  Zeitsch.,  1912,  45,  244 — 280). — In  view  of  the  experiments 
of  Grafe,  Abderhalden,  and  others  on  the  apparent  capacity  of  am- 
monium salts  to  maintain  animals  in  nitrogenous  equilibrium  in  the 
absence  of  other  sources  of  nitrogen  in  the  food,  the  effect  of  various 
ammonium  and  other  salts  on  the  nitrogenous  metabolism  has  been 
investigated  by  the  author.  Dogs  were  placed  on  a  basal  diet  with 
insufficient  protein  to  maintain  equilibrium,  and  then  on  the  same  diet 
with  addition  of  salts,  and  finally  for  a  period  on  the  original  basal 
diet.  The  effect  of  the  salts  on  the  degradation  of  body  protein 
could  thereby  be  ascertained.  It  was  found  that  ammonium  lactate 
had  no  effect.  Ammonium  acetate,  on  the  other  hand,  caused  a 
diminution  of  the  nitrogen  output,  which  could  not  be  increased  by 
the  addition  to  the  diet  of  raw  fibre.  Sodium  acetate  also  causes 
diminution  of  the  nitrogen  output,  and  at  the  same  time  a  marked 
diuresis.  A  mixture  of  the  acetates  of  sodium,  potassium,  calcium, 
and  magnesium  was  without  effect.  Calcium  acetate  alone  had  a 
deleterious  action  on  the  nitrogenous  output.  The  results  generally 
indicate  that  salts,  as  such,  can  influence  the  nitrogen  balance,  and 
that  the  maintainance  of  nitrogenous  equilibrium  by  ammonium  salts 
does  not  indicate  that  the  latter  can  replace  proteins  in  a  diet. 

S.  B.  S. 

The  Calcium,  Magnesium,  Phosphorus,  and  Nitrogen  Meta- 
bolism of  the  Growing  Pig.  Stephan  Weiser  {Biochem.  Zeitsch.^ 
1912,  44,  279 — 289). — There  is  a  continuous  deficit  in'calcium  and 
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phosphorus  in  a  growing  pig  when  fed  on  an  exclusive  maize  diet, 
which  continues  even  after  the  addition  of  meat  and  fat.  There  is  at 
the  same  time  a  retention  of  magnesium.  The  addition  of  calcium 
carbonate,  not  only  stops  this  deficit,  but  causes  a  marked  retention 
of  calcium  and  phosphorus ;  there  is  a  corresponding  diminution  in 
the  magnesium  retention.  The  amount  of  calcium  carbonate  which 
can  produce  this  marked  calcium  retention  is  10 — 11  grams  per  kilo, 
of  living  body-weight  of  the  animal.  These  facts  indicate  the  impor- 
tance of  addition  of  calcium  carbonate  to  the  ordinary  maize  and 
barley  diet  of  young  pigs.  S.  B.  S. 

The  Minimal  Energy  Needs  of  the  Pig.  (Metabolism  of 
Matter  and  Energy  during  Starvation.)  Franz  Tangl  {Biochem. 
Zeitsch.,  1912,  44,  252 — 278). — It  was  found,  by  the  ordinary  methods 
of  metabolism  experiments,  that  the  smallest  energy  needs  of  a 
fattened  pig  were  at  a  temperature  of  20 — -23°.  These  do  not 
diminish  in  the  fattened  animal  when  the  temperature  sinks  down  to 
16°,  whereas,  in  growing  animals,  on  account  of  the  chemical  heat 
regulation,  the  energy  needs  sink  on  lowering  the  temperature.  There 
is  little  difference  between  the  minimal  energy  needs  of  the  fattened 
and  the  unfattened  growing  animal.  For  the  former  they  were 
calculated  as  196  Calories  per  kilo,  and  1060  Calories  per  square 
metre  of  body  surface.  S.  B.  S. 

The  Nutrition  and  Metabolism  of  Marine  Animals  in 
Relation  to  (a)  Dissolved,  (b)  Particulate  Organic  Matter 
of  Sea- water.  Benjamin  Moore,  Edward  S.  Edie,  Edward 
Whiteley,  and  W.  J.  Dakin  (Biochem.  J,,  1912,  6,  255—296). — 
It  has  been  suggested  that  marine  organisms  can  utilise  as  foodstuff 
either  the  plancton  or  the  dissolved  organic  matter  ordinarily 
distributed  in  the  water.  The  latter  theory  has  been  put  forward 
more  especially  by  Putter.  The  authors  show  that  both  theories  are 
theoretically  unlikely.  They  criticise  Piitter's  experimental  methods, 
pointing  out  his  errors  of  technique,  and  have  themselves  made 
several  estimations  of  the  organic  matter  in  the  various  samples 
of  the  whole  sea-water,  and  of  the  organic  matter  filtered  off  from  the 
same  by  the  finest  tow-nets  and  by  Chamberland  filters.  They  find 
that  in  all  cases  the  quantity  of  organic  matter  is  very  small,  quite 
insuflficient  for  the  purposes  of  nutrition.  They  have,  furthermore, 
estimated  the  energy  needs  of  various  marine  organisms  by  estimating 
the  carbon  dioxide  output  and  oxygen  intake  in  sea-water.  So  far 
from  finding  a  diminution  of  organic  matter  in  the  water  under  these 
conditions,  they  find  an  increase,  suggesting  that  part  of  the  organic 
matter  is  actually  to  be  ascribed  to  the  excreta  by  the  organisms. 
They  draw  the  conclusion  from  the  latter  experiments  that  the  organic 
matter  in  sea-water  is  much  too  small  to  satisfy  even  the  minimal 
energy  needs  of  the  marine  organisms. 

Ig  In  the  marine  animals  employed  for  experiments,  the  respiratory 
quotients^ were  greater  than  1.  To  explain  this  fact  it  is  suggested 
that  the  body  contains  some  oxygen  storage  in  the  tissues. 

S.  B.  S. 


PHYSIOLOGICAL  CHEMISTRY.  ii.   1069 

The  Work  of  the  Pancreas,  and  its  Influence  on  the 
Combustion  of  Carbohydrates.  Fritz  VekzAr  {Biochem.  Zeitach., 
1912,  44,  201 — 212). — After  extiipation  of  the  pancreas,  the  oxygen 
consumption  and  carbon  (Hoxide  outptit  sink  and  then  rise  again. 
Owing  to  the  general  disturbance  of  the  whole  organism,  it  is  not 
possible  to  calculate  the  work  of  the  pancreas.  If  the  work  is 
calculated  on  the  effect  produced  in  the  first  hour  after  extirpation,  it 
would  appear,  however,  that  the  pancreas  uses  up  8%  of  the  oxygen. 
After  extirpation,  the  respiratory  quotient  sinks  gradually,  reaching  a 
constant  value  some  hours  after  the  operation.  This  seems  to 
indicate  that  some  substance  disappears  which  keeps  the  respiratory 
quotient  high,  that  is,  regulates  the  combustion  of  the  carbohydrates. 
If  dextrose  is  injected  intravenously  a  short  time  after  the  extirpation 
of  the  pancreas,  there  is  a  rise  of  the  respiratory  quotient,  a  fact 
which  seems  to  indicate  that  sugar  can  be  burnt  without  the  pancreas. 
Starch  injected  intravenously  is  not,  however,  burnt,  as,  apparently, 
it  is  not  first  hydrolysed  in  the  blood.  8.  B.  S. 

The  Uptake  and  Value  of  Calcium  and  Phosphoric  Acid 
in  the  Intestine.  F.  Zuckmayer  {Ffliiger's  Archiv,  1912,  148, 
225 — 256). — In  isolated  loops  of  intestine  (rabbit  and  dog),  the  calcium 
and  phosphoric  acid  are  much  better  absorbed  when  administered  in 
the  form  of  a  colloidal  preparation  called  *'  tricalcol "  than  when 
inorganic  phosphates  mixed  with  protein  are  given.  The  preparation 
is  recommended  for  therapeutic  purposes.  W.  D.  H. 

Absorption  of  Monoglycorides  of  the  Higher  Fatty  Acids. 
Alfred  Argyris  and  Otto  Fkaxk  {Zeitech.  Biol.,  1912,  59,  143 — 164). 
— From  experiments  on  dogs  fed  on  monoglycerides,  the  conclusion  is 
drawn  that  these  are  completely  broken  down  in  the  process  of 
digestion,  and  appear  in  the  chyle  as  triglycerides.  VV.  D.  H. 

The  Ferments  Capable  of  Hydrolysing  Sucrose.  Henry 
Bi^REY  {Biochem.  Zeitsch.,  1912,  44,  415 — 425).— A  sucrase  is  located 
in  the  cells  of  the  mucous  membrane  of  the  small  intestine  of  higher 
animals  (dogs  and  rabbits),  which  can  be  filtered  through  a  Berkfeld 
filter.  It  loses  its  activity  on  dialysis,  but  this  activity  is  restored  by 
the  addition  of  chlorides,  especially  sodium  chloride.  The  presence  of 
an  electronegative  ion  appears  to  be  indispensable  for  its  action. 
A  sucrase  is  not  found  either  in  the  pancreas  or  the  liver.  It  can 
be  extracted  from  the  intestinal  mucous  membrane  of  the  ripe  foetus. 
It  is  not  found  in  the  clear  secreted  intestinal  juice.  S.  B.  S. 

An  Explanation  of  Chauveau's  Experimental  Results, 
which  Indicate  the  Diminished  Value  of  Fats  as  Compared 
with  Carbohydrates  as  Source  of  Energy  in  Muscular  Work. 
Nathan  Zuntz  {Biochem.  Zeitsch.,  1912,44,  290— 291).— The  author 
claims  priority  for  the  explanation  of  Chauveau's  experiments  recently 
offered  by  Fridericia  (this  vol.,  ii,  853).  S.  B.  S. 

Fat  Metabolism.  Ernst  Freudenbkrg  {Biocfi&m.  Zeitsch.,  1912, 
45,   467 — 487). — The  liver  of  rabbits,  during  aseptic  autolysis,  can 
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hydrolyse  neutral  fats  quantitatively  when  they  exist  in  the  proportion 
of  2%.  In  other  organs,  the  lipoclastic  action  is  less  marked.  It 
exists  in  the  organs  in  the  following  (diminishing)  order :  spleen, 
muscles,  lungs,  kidneys,  lymph  glands.  ]n  the  fatty  tissues  and 
blood,  the  lipoclastic  action  is  very  small.  The  content  of  fat  in  a 
fasting  dog  shows  no  diminution  as  compared  with  that  in  the  fed 
animal.  After  withdrawal  of  blood,  the  fat  rapidly  increases  in  the 
blood  to  its  normal  proportions.  From  this  fact  the  conclusion  is 
drawn  that  the  organism  possesses  some  special  mechanism  for 
regulating  the  fat  supply  in  the  blood.  S.  B.  S. 

Ovomucoid  and  Sugar  in  the  White  of  the  Bird's  Egg. 
Carl  Th.  Mohner  {Zeiisch.  physiol.  Chem.,  1912,  80,  430—473).— 
A  detailed  account  of  the  properties  of  ovomucoid  and  its  amount  in 
the  white  of  the  eggs  of  various  birds.  There  appear  to  be  two 
varieties  of  egg-white,  which  can  be  distinguished  by  the  author's 
"perch  extract  reaction"  as  positive  and  negative;  this  is  due  to 
differences  in  the  ovomucoid.  Similar  quantitative  details  are  given 
in  reference  to  sugar.  W.  D.  H. 

Gaseous  Metabolism  of  the  Liver.  I.  Joseph  Barcropt  and 
Lewis  E.  Shore  {/.  Physiol,  1912,  45,  296— 306).— The  methods  of 
collecting  blood  and  determining  the  rate  of  flow  through  the  liver 
are  modifications  of  those  previously  employed  in  similar  experiments 
on  other  organs.  In  the  present  research,  cats  were  employed,  and 
the  hepatic  artery  was  found  to  be  the  dominating  source  of  oxygen 
supply  to  the  liver  especially  in  fed  animals.  The  amount  of  oxygen 
used  does  not  appear  to  be  governed  by  the  blood  supply  if  above  a 
certain  limit,  either  in  liver  or  intestines.  The  amount  of  oxygen  used 
in  the  liver  at  rest  (that  is,  animals  fed  thirty-six  hours  previously) 
varies  from  0*005  to  0*018  c.c.  per  gram  per  minute,  and  for  the 
viscera  drained  by  the  portal  vein  taken  together  the  figures  are  0  008 
to  0*013  c.c.  The  resting  value  for  the  liver  is  thus  lower  than  that 
of  the  salivary  glands  and  pancreas,  and  the  highest  figures  are  about 
equal  to  that  found  in  the  kidney.  Increase  in  the  gaseous  meta- 
bolism occurs  when  the  organs  are  more  active  (that  is,  eighteen  hours 
after  feeding),  the  figures  for  oxygen  used  being  0*024  to  0050  c.c.  for 
the  liver,  and  0011  to  0*018  c.c.  for  the  viscera  of  the  portal  area. 
These  figures  are  also  less  than  those  found  in  other  active  secreting 
organs,  but  the  work  is  to  be  continued  in  animals  where  the  liver  is 
rendered  still  more  active.  W.  D.  H. 

Lactic  Acid  Formation  in  the  Artificially  Perfused  Liver. 
I.  GusTAV  Embden  and  Friedrich  Kraus  (Biochem.  Zeitsch.,  1912, 
45,  1 — 17). — The  lactic  acid  was  estimated  in  the  blood  before  and 
after  perfusion,  in  the  form  of  its  zinc  salt,  the  proteins  being 
precipitated  by  hydrochloric  acid  and  mercuric  chloride,  and  the  zinc 
salt  prepared  trom  the  ethereal  extract  of  the  protein-free  liquid  after 
separation  of  phosphoric  acid,  which  is  found  in  the  ethereal  extract  as 
lead  salt,  this  acid  being  employed  to  acidity  the  liquid  before  extraction 
with  ether.     No  lactic  acid  is  formed  when  a  glycogen-free  liver  of  » 
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(log  (which  had  been  starved  and  poisoned  with  strychnine  to  free  the 
liver  from  glycogen)  is  perfused  with  ox-blood.  On  the  other  hand, 
when  a  liver  rich  in  glycogen  (of  a  well-fed  animal  which  had  received 
large  quantities  of  sugar)  is  treated  in  the  same  way,  there  is  a 
considerable  amount  of  lactic  acid  formed.  If,  to  the  perfusing  blood, 
dextrose  or  (//-alanine  is  added,  lactic  acid  is  formed.  The  experi- 
ments indicate  that  both  proteins  and  carbohydrates  can  serve  as  a 
source  of  lactic  acid.  In  the  case  of  (^/-alanine,  pyruvic  acid  is  formed 
as  an  intermediary  product.  S.  B.  S. 

The  Behaviour  of  Glycerol  During  Artificial  Perfusion 
Through  the  Liver.  Ernst  Schmitz  {Biochem.  Zeitsch.,  1912,  45, 
18 — 29). — The  glycerol  content  of  blood,  etc.,  was  estimated  by  the 
following  method  (of  which  full  details  are  given).  The  proteins  were 
precipitated  by  mercuric  chloride  and  hydrochloric  acid,  and  the 
filtrate  was  freed  from  mercury  in  the  usual  way,  and  evaporated  after 
neutralisation  at  low  temperatures.  The  inorganic  salts  were  precipi- 
tated by  alcohol,  and  the  alcoholic  filtrate  evaporated  to  a  small  bulk 
and  treated  with  a  mixture  of  alcohol  and  ether.  The  filtrate  was 
evaporated,  and  the  residue  again  treated  with  the  alcohol-ether 
mixture.  In  the  filtrate  from  this  precipitation,  the  glycerol  was 
estimated,  after  evaporating  off  all  alcohol  by  the  Zeisel-Fauto  method. 
It  was  found  that  the  glycerol  content  of  ox-blood  varied  only  between 
00017  and  00024%,  whereas  that  of  pig's  blood  varied  between  00029 
and  0*0048%.  This  amount  decreased  after  perfusion  through  a  dog's 
liver,  when  the  latter  was  glycogen-free.  No  decrease  was  observed 
if  the  latter  were  rich  in  glycogen,  although  there  was  no  increase 
outside  the  range  of  experimental  error.  If  glycerol  is  added  to  the 
perfused  blood,  it  disappears  to  a  large  extent  during  perfusion,  and 
the  liver  appears  therefore  to  be  able  to  destroy  glycerol.        S.  B.  S. 

Lactic  Acid  Formation  in  the  Artificially  Perfused  Liver. 
XL  SiEQbRiED  OprENHEiMER  {Bioc/iem,  Zeitsch.,  1912,  45,  30 — 43). — 
The  technique  was  similar  to  that  in  Embden  and  Kraus's  experiments. 
In  some  cases,  however,  the  zinc  lactate  was  not  estimated  gravi- 
metrically,  as  it  was  found  to  be  impure,  but  was  treated  by  the  method 
of  von  Fiirth  and  Charnass  with  permanganate,  whereby  lactic  acid 
was  converted  into  acetaldebyde,  which  was  estimated  volumetrically 
by  Kipper's  method.  By  perfusing  dog's  liver,  either  glycogen-rich  or 
glycogen-free,  with  blood  to  which  Isevulose  was  added,  lactic  acid  was 
formed  in  far  larger  quantities  than  when  the  corresponding  amount 
of  dextrose  was  used.  Glycerol  also,  under  similar  conditions,  gives 
rise  to  lactic  acid,  but  not  either  arabinose  or  inosite.  S.  B.  S. 

Lactic  Acid  Formation  in  Espressed  Muscle  Juice.  I. 
GusTAV  Embden,  Fr.  Kalberlah  and  H.  Enoel  (Biochem.  Zeitsch,^ 
1912,  46,  45 — 62). — Numerous  experiments  were  carried  out  with  the 
expressed  juice  of  dog's  muscle,  and  the  lactic  acid  was  estimated  both 
gravimetrically  as  zinc  salt  and  by  the  method  of  von  Fiirth  and 
Charnass.  The  acid  was  estimated  in  the  expressed  juice  of  the  well- 
cooled  muscles,  collected  as  nearly  as  possible  under  sterile  conditions, 
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and  the  acid  was  estimated  in  this  immediately  and  after  incubation 
(with  addition  of  small  quantities  of  sodium  carbonate  to  neutralise 
the  acid),  the  periods  of  incubation  lasting  up  to  two  hours.  The 
initial  quantity  of  lactic  acid  was  found  to  increase  during  incubation, 
rapidly  reaching  its  maximum.  The  authors  discuss  in  some  detail  the 
origin  of  this  acid,  and  draw  the  conclusion  that  it  exists  in  the 
muscles  in  the  form  of  some  precursor  which  they  call  lactacidogen. 

S.  B.  S. 

Lactic  Acid  Formation  in  Expressed  Muscle  Juice.  II. 
KuRA  KoNDo  {Biochem.  Zeitsch.,  1912,  45,  63 — 80). — In  continuation 
of  the  previous  research  (preceding  abstract),  it  is  now  shown  that 
the  separation  of  lactic  acid  from  lactacidogen  is  very  rapid,  and  is 
practically  complete  in  thirty  minutes  at  40°.  Addition  of  acid  inhibits 
the  separation,  whereas  the  addition  of  sodium  carbonate  accelerates 
it,  there  being  a  special  concentration  at  which  the  optimal  effect  is 
exerted  for  each  juice.  If  alkali  is  not  added,  then  the  lactic  acid  set 
free  entirely  inhibits  after  a  certain  time  any  further  formation  of 
acid.  S.  B.  S. 

The  Ferments  Capable  of  Hydrolyeing  Stachyose  and 
Manninotriose.  Henry  Bierey  {Biochem.  Zeitsch.,  1912,  44, 
146 — 471). — As  is  the  case  with  raffinose  and  gentianose,  no  ferment 
has  been  discovered  in  the  higher  animals  capable  of  causing  the 
hydrolysis  of  stachyose  and  manninotriose,  although  a  certain 
amount  of  degradation  can  take  place  when  these  polyoses  are  treated 
with  the  acid  gastric  juice.  Certain  invertebrates  (snails,  Crustacea) 
produce  enzymes  which  can  hydrolyse  stachyose  and  manninotriose. 
The  former  undergoes  hydrolysis  in  three  stages.  In  the  first  stage, 
Isevulose,  and  the  triose,  manninotriose,  are  produced.  In  the  second 
stage,  galactose  is  set  free  from  the  manninotriose,  and  a  biose  is 
produced,  which,  in  the  third  stage,  itself  undergoes  scission.  The 
ferments  producing  these  reactions  are  active  even  at  15°,  but  the 
action  is  more  energetic  at  38°,  and  stronger  still  at  56°.  The  author 
succeeded  in  isolating  Isevulose  and  manninotriose  when  stachyose  is 
treated  with  ferments,  the  former  by  means  of  its  calcium  compound, 
and  the  latter  by  means  of  alcohol,  and  also  in  the  form  of  its  urea 
derivative.  The  first  action  of  all  the  ferments  acting  on  the  polyoses 
investigated  is  to  cause  the  scission  of  Isevulose.  Attention  is  called 
to  the  similarities  and  differences  in  the  action  of  these  ferments 
acting  on  polyoses  and  invertin,  all  of  which  are  claimed  to  belong  to 
a  class  for  which  the  name  laevulopolyases  is  suggested.  It  is  shown 
that  the  action  on  the  simpler  sugars  is  more  rapid  than  that  on  the 
more  complex.  From  their  action  the  conclusion  is  also  drawn  that 
in  rafiinose  the  dextrose  residue  is  united  both  to  the  Isevulose  and 
galactose  residues.  S.  B.  S. 

The  Ferments  Capable  of  Hydrolysing  Raflanose  and  Gen- 
tianose. Henry  Bierry  {Biochem.  Zeitsch.,  1912,  44,  426 — 445). — 
No  ferments  capable  of  hydrolysing  these  polyoses  have  been  dis- 
covered by  the  author  amongst  the  higher  animals,  even  in  the  tissues 
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containing  an  invertin.  On  the  other  hand,  the  gastric  juice  of 
Helix,  and  the  digestive  juices  of  other  lower  organisms,  amongst 
which  are  the  marine  Crustacea  Carcinus  moenas  and  Maja  aquinado, 
contain  a  gentianase,  although  in  the  last-named  cases  the  action  is 
slow.  The  best  sources  of  gentianase  are  the  digestive  juices  of  Helix, 
Astactis  fluvicUalis,  and  Astacua  leptodactylia.  The  digestion  proceeds 
in  two  phases,  the  first  consisting  of  a  scission  of  Isavulose.  The  biose 
thus  set  free,  the  hydrolysis  of  which  constitutes  the  second  phase, 
only  undergoes  scission  slowly.  The  changes  were  investigated  chiefly 
by  tracing  the  alterations  in  the  reducing  power  and  the  optical 
rotations  of  the  solutions.  S.  B.  S. 

The  Chemical  Mechanism  of  the  Formation  of  Lactic  Acid 
from  Dextrose  in  the  Animal  Body.  Gustav  Embden,  Kakl  Baldes, 
and  Ernst  Schmitz  {Biochem.  Zeiisch.,  1912,  45,  108 — 133),  —  As  inter- 
mediary products  in  the  conversion  of  dextrose  into  lactic  acid,  both 
glyceraldehyde  and  dihydroxyacetone  have  been  suggested  (compare 
Oppenheimer,  this  vol.,  i,  1071).  The  authors  have,  consequently, 
investigated  the  formation  of  lactic  acid  in  the  animal  body  from  these 
supposed  intermediary  products,  using  for  this  purpose  the  methods  of 
incubation  of  these  substances  with  blood  corpuscles,  and  perfusion 
through  the  liver  of  blood  to  which  they  have  been  added.  It  was 
found  in  the  incubation  experiments  with  blood  that  glyceraldehyde 
forms  lactic  acid  much  more  readily  than  dextrose,  whereas  dihydroxy- 
acetone (with  the  exception  of  one  experiment)  is  a  much  more  feeble 
lactic  acid  former  than  the  sugar.  Similar  results  were  obtained  when 
blood  containing  glyceraldehyde  and  dihydroxyacetone  were  perfused 
through  the  liver  of  a  fasting  dog.  There  w£is,  however,  a  notable 
difference  for  whereas  in  the  incubation  experiments  a  mixture  of 
dMactic  acid  and  J-lactic  acid,  which  is  not  the  usual  form  of  lactic 
acid  formed  in  the  animal  body,  was  isolated,  in  the  perfusion 
experiments  almost  all  the  lactic  acid  was  in  the  optically  inactive 
form,  with  indications  of  the  presence  of  the  ^-acid.  These  results  are 
in  marked  contrast  to  the  fact,  that  dextrose  yields  the  natural  d-acid 
both  on  perfusion  and  on  simple  incubation.  The  theory  respecting 
this  difference  is  discussed  in  some  detail  by  the  authors.  In  their 
experiments  the  ^^/-glyceraldehyde  was  used,  and  reasons  are  given  for 
supposing  that  in  the  formation  of  the  aldehyde  from  sugar,  only  one 
optically  active  form  is  produced.  To  account  for  the  formation  of  an 
excess  of  Mactic  acid  rather  than  that  of  the  natural  ti-form,  it  is 
assumed  that  the  latter  is  either  more  readily  destroyed  or  used  for 
synthetical  purposes  by  the  organism  than  the  ^form  to  which  the 
organism  is  not  so  readily  accustomed,  and  analogous  results  with  the 
perfusion  experiments  with  the  various  isomerides  of  leucine  are  quoted 
in  support  of  this  hypothesis.  In  the  case  of  the  experiments  with 
dihydroxyacetone,  much  smaller  quantities  of  lactic  acid  were  obtained, 
and  the  amounts  were  not  sufficient  for  very  accurate  determination  of 
the  properties.  It  appeared,  however,  that  in  the  perfusion  experi- 
ments the  natural  cf-lactic  acid  was  obtained,  whereas  in  the  incubation 
experiments  the  optically  inactive  acid  was  formed.  From  the  fact 
that   glyceraldehyde  yields   lactic  acid    so  much   more   readily  than 
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dihydroxyacetone,  the  conclusion  is  drawn  that  the  former  is  the  more 
readily  formed  intermediary  product  than  the  latter  in  the  degradation 
of  sugar  in  the  animal  organism.  This  is  probably  not  the  case  in 
yeast  fermentation,  when,  in  accordance  with  the  results  of  Buchner 
and  his  co-workers,  dihydroxyacetone  is  the  more  probable  inter- 
mediary product.  This  substance  has  a  symmetrical  structure,  and 
should  yield,  as  in  fact  it  does  in  the  cell-free  sugar  fermeotation  by 
yeast,  a  racemic  acid,  S.  B.  S. 

The  Formation  of  Substances  of  Aldehydic  Character  on 
Perfusion  of  the  Liver,  and  the  Synthesis  of  Acetoacetic 
Acid  from  Ethyl  Alcohol.  Niro  Masuda  {Biochem.  Zeitsch.,  1912, 
45,  140 — 156). — It  is  shown  that  by  treatment  of  a  solution  con- 
taining both  acetone  and  acetaldehyde  with  moist  silver  hydroxide,  the 
latter  substance  only  is  destroyed,  and  on  this  fact  the  author  has 
evolved  a  process  for  estimating  the  amounts  of  aldehydic  substances 
pre^^ent  in  fluids  containing  acetone.  By  the  application  of  this  method 
to  products  obtained  by  blood-perfusion  through  the  liver,  it  was- 
found,  that  in  the  perfusion  of  glycogen-poor  dog's  liver  with  ox-blood, 
no  substances  of  aldehyde  nature  could  be  detected.  The  same  is  the 
case  when  the  acetoacetic  acid  forming  isovaleric  acid  or  acetoacetic 
acid  itself  are  added  to  the  perfused  blood.  On  the  other  hand,  when 
d-saccharic  acid  is  added,  a  volatile  substance  which,  like  acetone,  reacts 
with  iodine  is  formed,  which  is  destroyed  by  silver  hydroxide.  The 
nature  of  this  substance  has  not  yet  been  determined.  Substances  of 
aldehyde-like  character  are  also  formed  in  very  appreciable  quantities 
on  perfusion  with  ethyl  alcohol,  and  also  acetoacetic  acid.  It  is 
assumed  that  the  alcohol  is  oxidised  in  the  liver  to  acetaldehyde,  which 
by  the  aldol  condensation  yields  acetoacetic  acid.  S.  B.  S. 

The  Conversion  of  Acetaldehyde  into  Ethyl  Alcohol  in  the 
Animal  Organism.  Gustav  Embden  and  Karl  Baldes  (Biochem. 
Zeitsch.,  1912,  45,  156 — 166). — In  view  of  the  results  of  the  preceding 
communication  of  Masuda,  that  acetaldehyde  is  probably  an  inter- 
mediary product  in  acetoacetic  acid  formation,  it  was  of  interest  to 
ascertain  whether  acetaldehyde  can  give  rise  to  ethyl  alcohol  in  the 
tissues,  and  whether  this  alcohol  is  normally  present.  In  view  of  the 
recent  investigations  of  Battelli  and  Stern,  and  of  Parnass,  who  showed 
that  aldehyde,  by  the  Cannizzaro  reaction,  can  give  rise  to  acetic  acid 
and  ethyl  alcohol^by  virtue  of  the  presence  of  a  ferment,  (aldehyde- 
mutase)  in  the  liver,  the  supposition  of  the  formation  of  tthyl  alcohol 
from  aldehyde  was  not  improbable.  The  alcohol  was  estimated  in  a- 
mixture  of  minced  liver  tissue  and  aldehyde  immediately  after  mixture,, 
and  after  keeping  at  40°  for  thirty  to  forty  minutes.  The  authors 
describe  in  detail  the  method  of  destroying  the  aldehyde  contained  in 
the  distillate  obtained  from  the  various  experiments  after  separation 
of  the  proteins  by  hydrochloric  acid  and  mercuric  chloride.  This  is 
done  by  repeated  distillation  over  silver  hydroxide  in  a  special 
apparatus  which  is  figured  in  the  text.  The  alcohol  is  finally 
estimated  by  Zeisel-Fanto's  method  in  a  Stritha  apparatus.  It  was 
found,  not  only  in  experiments  in  which  aldehyde  was  incubated 
with  liver  tissue  (from  dogs),  but  also  in  perfusion  experiments,  that 
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aoetaldehyde  gives  rise  to  ethyl  alcohol.  The  tissues,  apart  from  the 
aldehyde  treatment,  appear  to  contain  ethyl  alcohol.  It  is  not,  how- 
over,  determined  yet  whether  this  is  a  true  product  of  intermediary 
metabolism,  or  whether  it  is  derived  from  the  narcotic  used,  or  is  a 
product  of  bacterial  action  resolved  from  the  alimentary  tract. 

S.  B.  S. 

The  Formation  of  Acetoacetic  Acid  from  Certain  Dicarb- 
oxylic  Acids  with  Four  Carbon  Atoms.  Kosui  Ohta  {liiochem. 
Zeitsch.,  1912,  45,  167— 173).— In  view  of  the  results  of  J.  Wirth, 
who  showed  that  acetoacetic  acid  could  be  formed  from  saccharic  acid 
by  perfusion  in  ox-blood  through  dog's  liver,  it  was  of  interest  to 
investigate  whether  acetone  substances  could  be  produced  from  other 
dicarboxylic  acids,  some  of  which  are  possible  intermediary  degradation 
products  of  saccharic  acid.  It  was  found  that  if  (/-tartaric  acid 
or  malic  acid  is  added  in  sufficient  quantities  to  the  ox-blood,  there  is 
markedly  more  acetoacetic  acid  produced  than  in  the  perfusion  experi- 
ments where  no  such  addition  had  taken  place.  The  results  with 
succinic  acid  were  somewhat  doubtful.  The  mechanism  of  the 
degradation  of  these  acids  is  discussed  by  the  author,  who  suggests  the 
possibility  of  the  formation  of  acetaldehyde  as  an  intermediary  pro- 
duct, and  he  shows,  in  fact,  that  a  substance  reacting  with  iodine  is 
produced  which  is  destroyed  when  the  liquid  containing  the  acetone 
produced  in  the  experiments  is  treated  with  silver  hydroxide  by 
Masuda's  method  (this  vol.,  ii,  1074).  S.  B.  S. 

The  Degradation  of  Pyruvic  Acid  in  the  Animal  Body. 
GusTAV  Embden  and  Max  Oppknheimer  {Biochem.  Zeitsch.,  1912,  45, 
186 — 206). — In  view  of  the  chemical  relationship  of  pyruvic  acid  to 
lactic  acid  on  the  one  hand,  and  to  alanine  on  the  other,  it  was 
of  interest  to  ascertain  whether  this  substance  on  perfusion  through 
the  liver  gives  rise  to  acetone  substances.  The  experiments  were 
carried  out  with  the  usual  technique,  and  it  was  found  that  in 
the  majority  of  cases  there  was  an  increased  formation  of  such  pro- 
ducts as  compared  with  the  amounts  obtained  in  blank  experiments. 
The  authors  summarise  the  results  of  the  investigations  on  the 
degradation  of  dextrose,  as  obtained  chiefly  by  Embden  and  his  pupils, 
which  can  be  schematically  represented  as  follows  : 

(2-Dextro8e 

II 
I Active  glyceraldehyde  ^l^  glycerol 

u 

II (i-Lactic  acid 

II 
III Pyruvic  acid  ^  (in  preaence  of  ammonium  salt)  alanine 

1 
I V.     Acetoacetic  acid  « —  acetaldehyde  ^  «thyl  alcohol 

1 

V Acetic  acid  ( ? ). 

S.  B.  S. 
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The  Behaviour  of  Malic  Acid  in  the  Animal  Body.  Kohshi 
Ohta  (Biochem.  Zeitsch.,  1912,  44,  481 — 490). — It  was  found  that  a 
part  of  ^-malic  acid  when  administered  in  sufficient  doses  to  rabbits 
and  dogs  was  excreted  unchanged  in  the  urine.  In  large  quantities,  the 
acid,  orally  administered,  is  toxic.  In  the  case  of  rabbits  of  2 — 3  kilos, 
weight,  malic  acid  in  quantities  of  10 — 20  grams  given  by  the  mouth 
were  entirely  destroyed.  When  the  quantities  reached  25 — 30  grams, 
about  5%  was  excreted  in  the  urine  unchanged.  On  subcutaneous 
injection,  when  quantities  of  only  10  grams  were  given,  6%  was 
excreted  unchanged.  On  subcutaneous  injection  of  10 — 20  grams  in 
dogs  of  7  kilos,  body-weight,  1 — 1*5%  was  excreted  in  urine,  which 
quantity  rose  to  4%  when  the  dose  was  increased  to  30  grams.  In 
the  latter  case,  the  acid  was  isolated  from  the  urine  as  such,  being 
precipitated  therefrom  as  barium  salt,  and  purified  by  conversion  into 
its  lead  salt  and  recrystallisation  from  acetone.  In  other  cases, 
the  amount  excreted  was  approximately  estimated  by  determining 
the  optical  rotatory  power  after  addition  of  uranyl  acetate  and  acetic 
acid  to  the  urine,  it  having  been  shown  by  Walden  that  the  addition 
of  uranyl  salts  enormously  increases  the  rotatory  power  of  malic  acid, 
a  fact  which  was  taken  advantage  of  by  Goder  for  devising  a  method 
for  the  quantitative  estimation  of  this  acid.  S.  B.  S. 

Mobilisation  of  Sugar  in  the  Surviving  Liver.  Ernst  Masinq 
(Arch.  exp.  Path.  Pharm.,  1912,  69,  431 — 457). — Experiments  on 
rabbits'  livers  show  that  adrenaline,  lessened  oxygen  supply,  hydro- 
cyanic acid,  and  cooling  are  all  agencies  that  increase  the  sugar 
output  in  that  organ.  During  life  they  cause  glycosuria.  The 
rapid  formation  of  sugar  in  the  liver  post-mortem,  and  the  glycosuric 
effect  of  stimulation  of  the  splanchnic  nerves  (Macleod)  may  be  due  to 
lessened  oxygen  supply,  in  the  latter  case  produced  by  arterial 
constriction.  Sugar  possibly  partly  "originates  from  other  substances 
than  glycogen.  W.  D.  H. 

The  Catalytic  Action  of  Lead  on  the  Formation  and  Destruc- 
tion of  Uric  Acid.  LuiGi  Preti  (^iocAem.  ^ei^scA.,  1912, 45,  488 — 499). 
— Small  quantities  of  leadnitrateor  acetate  further  the  formation  of  uric 
acid  during  the  aseptic  autolysis  of  calves'  liver.  In  larger  quantities  this 
action  is  inhibited.  The  destructive  action  of  extracts  of  calves'  liver 
on  uric  acid  is  not,  however,  appreciably  influenced  by  lead  salts. 
The  general  action  of  lead  salts  on  uric  acid  metabolism  is  exerted 
therefore  on  the  xanthinodase,  and  not  on  the  uricolytic  fe'rment. 

S.  B.  S. 

The  Chemical  Mechanism  of  the  Formation  of  Glycerol  in  the 
Animal  Body.  Gustav  Embden,  Ernst  Schmitz,  and  K.  Baldes 
{Biochem.  Zeitsch.,  1912,  45,  174 — 185). — In  view  of  the  fact  that 
glyceraldehyde  is  probably  an  intermediary  product  of  the  degradation  of 
dextrose  to  lactic  acid,  it  was  of  interest  to  ascertain  whether  it  can  be 
converted  into  glycerol  in  the  body,  and  so  indicate  a  possible  origin  of 
this  substance  from  sugar  in  the  animal  organism.  The  authors  show 
that  this  conversion  of  glyceraldehyde  can  take  place  both  when  it  is 
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incubated  with  the  mashed  liver,  or  when  artificially  perfused  through 
this  organ.  Tho  technique  is  the  same  as  in  the  earlier  experiments  of 
Embden  and  his  pupils,  and  the  glycerol  was  estimated  by  a  slight 
modification  of  that  described  by  Schmitz  (this  vol.,  ii,  1071).  The  chief 
modification  consisted  in  the  treatment  of  the  protein-free  liquids  with 
either  silver  hydroxide  or  mercuric  oxide  in  the  cold  to  destroy  the 
unchanged  aldehyde.     The  exact  process  is  given  in  detail. 

S.  B.  8. 

Reductase  of  Liver  and  Kidney.  David  F.  Harris  and 
Henry  J.  M.  Creighton  {Proc.  Roy.  Soc.,  1912,  B,  85,  486—494).— 
Mammalian  liver  contains  a  catalytic  enzyme ;  the  decomposition  of 
hydrogen  peroxide  is  effected  by  this  enzyme,  and  is  not  due  to 
proteins  or  other  organic  matter  present.  A  reducing  endo-enzyme  is 
also  present ;  it  reduces  nitrates  to  nitrites  and  ferric  chloride  to 
ferrous  chloride. 

Whilst  the  presence  of  proteins  in  press  juice  is  not  responsible  for 
the  reduction  of  Prussian-blue  for  instance,  the  proteins  form  with 
the  pigment  a  colourless  compound.  The  change  is  rapid  at  100°, 
but  very  slow  at  the  ordinary  temperature.  Tbe  fading  of  pigments 
due  to  combination  with  proteins  should  be  distinguished  from  true 
vital  reduction  ;  the  so-called  reduction  effected  by  colloids  (Heffer, 
Med.  Naturwias.  Arch.,  1,  81)  is  perhaps  of  the  nature  of  the  fading 
of  pigments.  N.  H.  J.  M. 

Contraction  of  Striated  Muscle.  William  N.  Berg  {Btochem. 
Bull,  1912,  1,  535 — 537). — A  criticism  of  Zuntz's  theory  of  muscular 
contraction.  W.  D.  H. 

Muscle  Chemistry.  I.  The  Total  Amino -nitrogen  Titra- 
table  with  Formaldehyde  in  the  Smooth,  Striped,  and  Cardiac 
Muscle  of  Mammals.  Giuseppe  Buglia  and  A.  Costantino 
{Zeitach.  physiol.  Chevi.,  1912,81,  109— 110).— Full  analytical  details 
are  given  on  the  subject  mentioned  in  the  title.  No  differences 
between  the  various  kinds  of  muscle  mentioned  were  found. 

W.  D.  H. 

Muscle  Chemistry.  II.  The  Nitrogen  of  Certain  Ex- 
tractives and  Purine  Bases  in  the  Smooth,  Striped,  and 
Cardiac  Muscle  of  Mammals.  Giuseppe  Buglia  and  A. 
Costantino  {Zeiisch.  physiol.  Cltem.,  1912,  81,  120— 129).— The 
following  table  gives  the  chief  results  obtained  : 


Creatinine 

Total 

nitrogen  after 

Purine 

Carnosine 

nitrogen, 

inversion  in 

nitroxcu  in 

nitrogen  in 

%  in  muscle. 

%  of  total  N. 

%  of  total  N. 

%  of  toul  N, 

Smooth  muscle.... 

2-90 

1-24 

l-«)8 

1-24 

Striped       

3-40 

3-44 

2  00 

8-08 

Heart         „      .... 

2-77 

2-85 

3  06 

1-60 
W.  D.  H. 
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Muscle  Chemistry.  III.  The  Free  Amino-nitrogen  Titra- 
table  with  Formaldehyde  in  the  Smooth,  Striped,  and 
Cardiac  Muscle  of  Mammals.  Giuseppe  Buglia  and  A. 
CosTANTiNO  {Zeitsch.  physiol.  Chem.,  1912,  81,  130— 142).— The 
amount  of  free  amino-nitrogen  is  greatest  in  striped  muscle,  and  least 
in  cardiac  muscle.  This  difference  is  due  to  free  diamino-acids,  the 
amounts  of  monoamino-acids  being  about  the  same  in  all  varieties. 
The  relationship  of  these  facts  to  function  is  not  yet  clear. 

W.  D.  H. 

Chemistry  of  the  Embryo.  I.  The  Total  Amino-nitrogen 
Titratable  with  Formaldehyde  in  Mammalian  Embryonic 
Muscle.  Giuseppe  Buglia  and  A.  Costantino  {Zeitsch.  physiol. 
Chem.,  1912,  81,  143 — 154). — The  total  amino-nitrogen  in  embryonic 
muscle  is  smaller  than  in  the  adult.  In  the  embryonic  period  also 
the  amount  of  mono-amino-acids  is  greater  than  that  of  diamino- 
acids.  In  the  adult,  the  opposite  is  the  case.  The  total  nitrogen  of 
embryonic  muscle  is  less  than  in  the  full-grown  tissues.       W.  D.  H. 

Chemistry  of  the  Embryo.  II.  The  Free  Amino-nitrogen 
Titratable  with  Formaldehyde  in  the  Musculature  of  the 
Ox-Embryo.  Giuseppe  Buglia  and  A.  Costantino  {Zeitsch. 
physiol.  Chem.,  1912,  81,  155 — 162). — The  free  amino-nitrogen  in 
embryonic  muscle  is  higher  than  in  the  adult.  W.  D.  H. 

Muscle  Chemistry.  IV.  The  Sulphur  of  the  Smooth, 
Striped,  and  Cardiac  Muscle,  also  of  Muscle  Proteins  in 
Mammals.  A.  Costantino  {Zeitsch.  physiol.  Chem.,  1912,  81, 
163 — 174). — The  total  sulphur  in  striped  and  cardiac  muscle  is  the 
same,  and  in  smooth  muscle  is  a  little  higher.  The  amount  of 
sulphur  in  the  different  muscle  proteins  is  the  same  in  all ;  but  the 
amount  which  blackens  lead  shows  slight  variations,  to  which  no 
importance  is  attached,  owing  to  the  limited  number  of  observations 
made.  W.  D.  H. 

The  Nature  and  Action  of  the  Thromboplastic  (Zymoplastic) 
Substance  of  the  Tissues.  William  H.  Howell  {Amer.  J.  Fhysiol., 
1912,  31,  1 — 21). — The  experiments  were  performed  with  "peptone 
plasma,"  and  a  method  is  described  for  preparing  a  stock  material, 
which  can  be  used  for  testing  the  thromboplastic  action  of  tissue 
extracts.  Tissue  extracts  hasten  coagulation  of  blood -plasma,  not 
because  they  contain  an  activating  substance,  but  because  the  substance 
they  contain  neutralises  anti-thrombin.  The  substance  in  question 
appears  thermolabile,  because  when  extracts  are  heated,  the  protein  in 
them,  coagulating  at  60°,  carries  down  with  it  the  active  material. 
Evidence  is  adduced  that  this  active  material  is  a  phosphatide  of  a 
nature  akin  to  kephalin.  It  is  precipitated  from  aqueous  solutions 
by  the  addition  of  neutral  salts,  or  salts  of  the  alkaline  earths. 

W.  D.  H. 

The  Lipolytic  Action  of  the  Extracts  of  Various  Organs. 
L.  Berczeller  {Biochem.  Zeitsch.,  1912,  44,  185 — 192). — In  the 
subcutaneous  fatty   tissue,   no  ferment   could   be   found   causing  the 
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hydrolysis  of  fat4S  into  fatty  acids.  With  the  exception  of  blood, 
muscle,  and  heart  muscle,  all  organs  were  capable  of  producing  fat 
scission.  The  hydrolysis  by  blood  and  muscle  was  so  small,  that  it 
scarcely  exceeded  the  limits  of  experimental  error.  The  lipolytic 
capacity  of  the  same  organs  of  different  animals  shows  considerable 
variations  ;  this  capacity  varies  even  with  diffei'ent  individuals  of  the 
same  species.  If  the  enzyme  content  in  one  organ  is  great,  it  is  also 
relatively  great  in  other  organs  and  vice  versa.  This  rule  does  not 
apply,  however,  to  the  pancreas.  S.  B.  S. 

Cholesterol  and  Accompanying  Substances  in  the  Depot 
Fat  of  Carcinoma  in  Man.  Leonhard  Wackeb  {Zeitsch.  physiol. 
Chem.y  1912,  80,  383 — 408). — Cholesterol  and  accompanying  un- 
saponifiable  substances  increase  in  the  depot  fat  in  human  carcinoma, 
but  this  is  not  specific  for  that  disease,  for  it  occurs  also  in  chronic 
infectious  disease  such  as  tuberculosis,  sepsis,  and  in  diabetes.  The 
increase  occurs  first  in  the  mesenteric  fat,  and  later  in  the  subcutaneous 
region.  The  failure  of  cholesterol  in  the  suprarenale  in  carcinoma, 
and  the  occurrence  of  lipoidsemia  in  diabetic  coma  show  that  the 
phenomenon  is  not  altogether  due  to  cell  degeneration.        W.  D.  H. 

The  Origin  of  Creatine  in  the  Body.  Katsuji  Inouye 
{Zeitach.  physiol.  Chein.,  1912,  81,  71 — 79). — Guanidine  has  been 
regarded  by  several  observers  as  an  intermediate  product  in  the 
formation  of  creatine.  This  might  originate  from  the  arginine  of 
proteins,  or  from  the  guanine  of  nucleic  acid.  The  present  experiments 
on  autolysis  and  perfusion  show  that  the  former  possibility  does 
occur,  and  thus  a  certain  amount  of  creatine  is  accounted  for.  The 
amount  so  originating  is,  however,  small.  W.  D.  H. 

The  Significance  of  the  Hydrogen  Ion  in  Milk  Clotting. 
0.  Allemann  {Biochem.  Zeitsch.,  1912,  45,  346— 358).— If  different 
acids  are  added  to  milk,  the  clotting  time  by  rennet  does  not  depend 
on  the  degree  of  acidity,  as  determined  by  titration,  but  on  the 
hydrogen  ion  concentration.  The  experiments  were  carried  out  also 
in  the  presence  of  phosphate  mixtures,  and  mixtures  of  acetic  acid  and 
sodium  acetate.  Increase  of  acidity  diminishes  the  clotting  time  up  to 
the  concentration  of  hydrogen  ions  of  1*3x10"*,  the  point  at  which 
the  acid  alone  is  sufficient  to  produce  a  clot.  Measurements  were 
made  of  the  coagulation  points  with  the  whole  milk,  skimmed  milk, 
and  caseinogenate  solutions,  which  show  certain  differences. 

S.  B.  S. 

Diuresis.  Wilhelm  Ginsberg  (Arch.  expt.  Path.  Pharm.,  1912,60, 
381 — 392). — As  food  and  certain  narcotics  influence  urinary  secretion, 
it  is  necessary  to  investigate  the  action  of  diuretics  when  an  animal  is 
fasting  and  not  anaesthetised.  The  present  experiments  made  on  dogs 
with  a  permanent  bladder  fistula  deal  with  the  influence  of  food  and 
water  on  the  renal  secretion.  Water  diuresis  is  reduced  by  giving 
atropine,  and  increased  by  pilocarpine.  W.  D.  H. 
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Diuresis.  Douglas  Cow  {Arch.  expt.  Path.  Pharm.,  1912,  69, 
393 — 411). — Aqueous  extracts  of  juniper  and  Ononis  are  stronger 
diuretics  thanthoseof  Equisetum  and  Petroselinumil  given  by  the  mouth. 
Subcutaneously  administered  their  effect  is  small.  The  same  difference 
between  enteral  and  parenteral  administration  is  noted  when  water  is 
given ;  the  amount  of  water  in  the  tissues  already  is  another  factor  of 
importance.  There  is  a  substance  possibly  of  enzymatic  nature  which 
is  developed  during  the  absorption  of  water  from  the  alimentary  tract 
which  stimulates  the  activity  of  the  kidney.  Atropine  acts  mainly,  if 
not  entirely,  on  the  smooth  muscle  of  the  urinary  tract ;  the  action  of 
pilocarpine  is  in  the  main  on  the  same  tissue,  but  the  fall  of  blood 
pressure  it  produces  also  leads  to  fall  in  urinary  secretion. 

W.  D.  H. 

Enzymes  as  Possible  Factors  in  the  Development  of  CEdema. 
IV.  Frank  R.  Elder  and  William  J.  Gies  {Biochem.  Bull.,  1912, 
1,  540 — 545.  Compare  this  vol.,  ii,  856). — Proteases  increase  the 
absorption  of  water  by  protein  particles  in  acid  or  alkaline  media 
containing  more  sodium  chloride  than  occurs  in  protoplasm.  This 
supports  the  authors'  belief  that  such  enzymes  may  favour  the  develop- 
ment of  CBdema,  W.  D.  H. 

The  Action  of  Thorium-X  on  Intravenous  Injection  in  the 
Rabbit.  A.  Tsiwmis  (PJluger's  Archiv,  1912,  148,  i^64— 272).— The 
injection  produces  a  fall  of  arterial  pressure  and  a  slow  heart.  Thfe 
details  of  the  alterations  in  the  heart-beat  were  studied  by  electro- 
cardiogram records.  W.  D.  H. 

Excretion  of  Alkaloid  into  the  Stomach  into  which  Salts 
have  been  Introduced.  Hans  Langer  (Biochem.  Zeitsch.,  1912,  45, 
239 — 243). — It  was  observed  that  when  moderately  toxic  doses  of 
heroine  were  introduced  subcutaneously  into  rabbits,  there  were  no 
convulsions  produced  when  salts  had  been  introduced  into  the  stomach. 
Similar  phenomena  were  observed  in  the  case  of  codeine  and  morphine, 
but  not  in  the  case  of  strychnine.  The  alkaloids  when  the  toxicity  is 
diminished  after  introduction  of  salts  are  excreted  into  the  stomach, 
and  the  explanation  of  the  phenomena  is,  that  the  salts  facilitate  this 
excretion.  The  explanation  was  directly  confirmed  by  estimating  the 
amount  of  intravenously  introduced  morphine  excreted  in  the  stomach 
in  the  presence  and  absence  of  salts.  In  the  former  case  it  was  con- 
siderably larger  than  in  the  latter.  S.  B.  S. 

Secretion  and  Tolerance  of  Heroine.  Hans  Langer  (StocAem. 
Zeitsch.,  1912,  45,  221 — 238). — The  greater  part  of  the  heroine 
(diacetylmorphine)  is  separated  unchanged  in  the  urine.  A  small 
part  is  excreted  in  the  faeces  in  the  form  of  an  alkaloid  which  has  not 
yet  been  characterised.  Animals,  in  acquiring  tolerance,  acquire  the 
capacity  of  destroying  the  alkaloid,  so  that  none  can  be  detected 
finally  in  the  urine  and  faeces.  Dogs  acquire  a  tolerance  only  as 
regards  the  narcotic  action,  but  not  towards  the  action  which  produces 
convulsions.  The  tolerance  can  therefore  be  acquired  only  to  sub- 
lethal doses,  and  is  of  a  functional  character.     The  lethal  dose  both  to 
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dogs  and  rabbits  is  about  0  15  gram  per  kilo,  of  body- weight.  The 
convulsive  action  is  the  cause  of  death,  and  not  the  action  on  the 
breathing  centre,  for  if  the  former  is  antagonised  by  ether  narcosis, 
the  lethal  dose  is  increased  to  0*32  gram  per  kilo,  of  body-weight. 

S.  B.  S. 

The  Antagonistic  Action  in  the  Animal  Organism  of 
Nucleic  Acid  and  the  Nucleic  Acid  splitting  Ferments. 
M.  Tsc'iiEHNORUZKi  {Biochem.  Zeitsch.,  1912,  44,  353 — 391). — Pre- 
liminary experiments  on  rabbits  showed  that  injection  of  sodium 
nucleate  (from  yeast)  caused  a  marked  hyperleucocytosis,  but  no  marked 
action  on  the  haemoglobin  content  or  number  of  erythrocytes.  The 
nucleolytic  functions  of  the  organs  were  also  discussed.  The  toxic 
dose  was  1*5  to  2  grams  per  kilo,  of  body- weight.  The  chief  experi- 
ments were  carried  out  on  dogs  in  the  following  way.  Five  animals 
from  the  same  litter  were  employed,  one  being  used  as  a  control,  and 
the  others  were  immunised  over  a  prolonged  period,  the  sodium 
nucleate  being  administered  orally,  intravenously,  subcutaneously,  and 
intraperitoncally  in  different  animals.  The  effect  of  these  treatments 
on  the  general  well-being,  the  blood,  the  nitrogenous  metabolism, 
and  the  nucleolytic  activity  of  the  organs  was  investigated.  There 
was  no  marked  effect  on  the  weight  observed.  The  haemoglobin 
content  in  all  animals  was  about  the  same,  although  the  treated 
animals  had  a  larger  number  of  erythrocytes.  There  was  an  increase 
in  the  number  of  leucocytes.  The  treatment  caused  in  all  cases  a  rise 
of  temperature.  The  intraperitoneal  injections  caused  toxic  symptoms 
when  the  dose  approached  1  gram  per  kilo,  of  body-weight.  If  sodium 
nucleate  is  administered  orally  to  treated  animals,  the  purine  bases 
secreted  were  less  in  quantity  than  that  administered.  There  was  a 
marked  increase,  however,  in  both  the  nitrogen  and  phosphorus 
excreted,  and  the  general  results  indicated,  not  only  increased  tissue 
metabolism,  but  also  an  increase  in  the  oxidative  processes.  The 
nuclease  content  of  the  organs  and  blood  was  investigated  both  by 
purely  chemical  methods  (estimation  of  phosphoric  acid  or  purine  bases 
set  free  on  incubation  with  the  organs)  and  by  the  optical  method  of 
Pighini.  The  dried  organs  were  chiefly  employed.  Blood  was  removed 
from  time  to  time  during  the  course  of  immunisation,  and  in  the  case 
of  intravenous  injection,  the  negative  phase  was  observed,  that  is,  there 
was  at  first  a  decrease  of  nuclease  content  followed  by  an  increase. 
At  conclusion  of  the  immunisation,  the  animals  were  killed,  and  the 
nuclease  content  of  the  organs  was  estimated.  As  compared  with  the 
control  animal,  there  was  a  general  marked  increase  of  nucleoclastic 
power  of  the  organs,  especially  in  the  bone-marrow.  In  the  brain 
and  lungs,  the  increase  was  either  absent  or  small,  but  in  other  organs 
it  was  large,  if  not  as  large  as  in  the  bone-marrow  and  the  thymus. 
The  maximum  increases  were  found  in  the  animal  in  which  sodium 
nucleate  had  been  administered  orally,  and  the  smallest  in  the  animal 
which  had  received  the  nucleate  subcutaneously.  Attention  is  called 
to  the  similarity  of  the  action  of  nucleate  administration  and  the  action 
of  various  infections,  and  suggestions  as  to  the  therapeutic  use 
of  sodium  nucleate  were  made.  S.  B.  S. 
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The  Action  of  Monoatomic  Alcohols  on  Trout  and  their 
Brood.  GusTAv  Otto  {Zeitsch.  Biol,  1912,  59,  165— 170).— The 
present  experiments  on  trout  confirm  those  previously  performed  on 
other  fish  and  tadpoles,  and  support  the  Meyer-Overton  theory  of 
narcosis.  W.  D.  H. 

The  Chemical  Action  of  Blood  Poisons  which  Produce 
Anaemia.  E.  Maidorn  {Biochem.  Zeitsch.,  1912,  45,  328 — 345). — 
Cases  of  pernicious  anaemia  and  other  clinical  conditions  are  discussed, 
where  destruction  of  blood-corpuscles  takes  place.  In  these  cases  it'  is 
suggested  that  hsemolytic  substances  may  be  produced  by  abnormal 
processes  in  the  liver.  p-Tolylenediamine  does  not  produce  haemolysis 
in  vitro,  although  in  cases  of  chronic  poisoning  in  animals,  destruction 
of  blood -corpuscles  takes  place.  In  this  case,  according  to 
Joannovics  and  Pict,  a  hsemolytic  substance  is  produced  by  the  action 
of  the  drug  in  the  liver.  The  author  amplifies  these  experiments, 
investigating  the  hsemolytic  action  of  the  lipoids  obtained  from  the 
liver  (the  preparation  of  which  he  describes)  in  normal  cases  and 
in  cases  of  poisoned  animals.  He  finds  that  in  cases  of  acute  poisoning 
by  phosphorus  or  tolylenediamine  there  is  an  increase  in  the  haemolytic 
power  of  these  substances  which  is  not  influenced  by  the  extirpation 
of  the  tpleen.  In  sub-acute  and  chronic  cases  the  haemolysis  values 
are  normal.  In  chronic  tolylenediamine  poisoning  the  hsemolytic 
value  sinks  after  extirpation  of  the  spleen,  whereas  it  is  higher  in 
phosphorus  poisoning.  The  probable  explanation  of  these  facts  is  that 
after  extirpation  of  the  spleen,  in  consequence  of  inanition,  less 
haemolytically  active  depAt  fat  is  transported ;  in  phosphorus  poisoning 
the  increased  haemolytic  action  may  be  ascribed  to  a  gred,ter  degrada- 
tion of  the  organ  in  consequence  of  greater  inanition.  The  active 
hsemolytic  substances  are  due  to  fat-degeneration.  The  lipoid 
substances  in  the  liver  with  fat-infiltration  have  but  little  hsemolytic 
power.  S.  B.  S. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influences  Acting  on  the  Alcoholic  Fermentation  in  the 
Cell  and  in  the  Expressed  Cell  Juice.  Alfred  Dorneb  (Zeitsch. 
physiol.  Chem.,  1912,  81,  99— 108).— It  is  generally  stated  that 
toluene,  which  stops  the  alcoholic  fermentation  due  to  yeast  cells,  does 
not  inhibit  that  produced  by  the  cell  juice.  The  difference  is  only  one 
of  degree ;  antiseptics  (such  as  various  urethanes  and  alcohols)  stop 
fermentation  more  easily  when  applied  to  the  cells  themselves. 

W.  D.  H. 

Zopi's  "  Fibrin  korper "  and  Their  Relation  to  the  Meta- 
chromatic Corpuscles.  E.  Foiix  (Gompt.  rend.,  1912,  155, 
661— 662).— A  further  study  of   Zopf'a    "  Fibrin  korper,"    which   the 
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author  has  found  in  a  large  number  of  the  Erj/aiphaceas,  a  description 
of  their  properties  being  given.  Volutin  precedes  the  "  Fibrinkorper," 
and  seems  to  play  some  active  part  in  their  formation,  the  mechanism 
of  which  is  not  known.  W.  G. 

The  Passage  of  Salts  Through  Protoplasm.  II.  A  Method 
for  Estimating  the  Isoelectric  Point  of  Protoplasm,  which 
Depends  on  the  Influence  of  the  Hydrogen  and  Hydroxyl 
Ions  on  the  Passage  of  Dyes.  Josef  E.vdler  (Biochem.  Zeitsck., 
1912,  46,  359 — 411). — The  experiments  were  carried  out  with  various 
plant  cells  and  dyes  (methylene-blue,  neutral-red,  etc.).  The  entrance 
and  exit  of  the  dye  is  furthered  by  the  presence  of  hydroxyl  ions  up  to  a 
certain  concentration,  above  which  there  is  an  inhibition  of  the  passage. 
There  is  a  difference  in  the  action  of  potassium  and  ammonium  hydr- 
oxides. Hydrogen  ions  inhibit  the  entrance  of  dyes.  Hydroxyl  ions 
compensate  the  inhibitory  action  of  neutral  salts  on  the  storage  of  dyes. 
In  solutions  of  acids  up  to  the  strength  of  ^/12,800,  neutral  salts  effect 
the  exit  of  the  dyes  in  the  way  already  described  by  the  author  (this 
vol.,  ii,  863).  At  the  concentration  iV/6,400  they  inhibit  the  exit,  and  it 
is  then  necessary  to 'add  more  salt  to  cause  the  dyes  to  leave  the  cell. 
At  this  concentration  there  is  a  reversal  of  the  relative  action  of  the 
anions,  whereas  the  reversal  of  the  cation  action  is  only  distinctly 
marked  when  the  acid  reaches  the  concentration  N/3,200.  From 
these  observations,  the  conclusion  is  drawn  that  the  isoelectric  point 
of  the  elodea  plasma  is  between  H  =  1-56x10"*  and  0-78  x  10~*i\r. 
The  isoelectric  point  of  dead  cells  is  somewhat  lower.  In  this  case  the 
tannin  also  leaves  the  cells.  As  regards  the  reversibility,  the  anions 
act  in  the  following  order:  nitrate >chloride>sulphate>citrate>tartrate. 
Acid  dyes  do  not,  as  a  rule,  enter  the  cell,  but  if  they  do  their  entrance 
is  accelerated  by  acids  and  impeded  by  alkalis.  Amphoteric  electrolytes 
enter  more  rapidly  under  the  influence  of  both  acids  and  alkalis. 
Sugars,  when  they  reach  a  certain  concentration  (laevulose  O'Sy, 
lactose  0-6iV,  and  dextrose  0'4iV),  inhibit  the  entrance,  but  this 
inhibitory  action  is  neutralised  by  alkalis.  Asparagine  and  urea  also 
exert  an  inhibitory  action.  Alcohol  has  no  effect  on  the  action  of 
dyes  when  fat  drops  are  in  the  cell.  Colloids  influence  the  action  in 
so  far  as  their  adsorptive  capacity  can  alter  the  concentration  of 
the  dyes  outside  the  cell.  S.  B.  S. 

The  Action  of  Narcotics  on  Plasma  Movements.  Helenk 
NoTHMANN-ZucKKRKANDL  {Biochem.  Zeitsch.,  1912,  45,  412 — 451). — 
From  experiments  on  Vallisneria,  the  following  conclusions  were 
drawn.  The  toxic  action  of  the  monohydrio  alcohols  approximates 
to  Traube's  law.  The  inhibitory  action  on  the  plasma  movements 
is  not,  however,  determined  by  the  surface  tension  of  the  solutions. 
Increase  of  temperature  up  to  38°  increases  the  action.  A  combina- 
tion of  alcohols  with  the  sulphates  of  manganese  and  zinc  acts  more 
feebly  than  alcohol  alone,  with  the  exception  of  woamyl  and  heptyl 
alcohols.  The  action  of  these  salts  on  other  narcotics  and  on 
hydrochloric  acid  and  fatty  acids  was  also  investigated.  In  the  latter 
case  the  salts  accelerate  this  action,  a  fact  which  is  probably  due 
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to  alterations  in  the  permeability  of  the  cell  membrane.  They  do  not 
act  in  this  way  in  the  presence  of  higher  alcohols  and  chloroform, 
probably  because  these  substances,  by  being  adsorbed,  displace  the 
salts.  Alcohol  and  potassium  cyanide  mutually  accelerate  the  action 
of  one  another.  The  action  of  ethylurethane  is  strengthened  by 
potassium  cyanide,  which  has  either  no  action,  or  at  most  only  a  very 
slight  one,  on  the  action  of  chloral  hydrate  and  chloroform.  Depriva- 
tion of  oxygen  only  when  the  temperature  reaches  30°  and  higher 
diminishes  the  resistance  of  the  cells  to  alcohols  and  other  substances. 

S.  B.  S. 

Behaviour  of  Plants  Towards  Lithium  Salts.  II.  Giro 
Ravenna  and  A.  Maugini  (Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
ii,  292 — 298.  Compare  Ravenna  and  Zamorani,  Abstr.,  1910, 
ii,  235). — The  names  of  the  following  plants  are  arranged  according 
to  the  degree  to  which  they  tolerate  lithium  sulphate,  the  least 
resistant  being  first :  tomato,  mustard,  hemp,  sunflower,  flax,  vetch 
and  maize.  Except  in  the  case  of  the  tomato  the  salt  is  not  so  toxic 
as  is  usually  supposed.  From  experiments  on  tobacco,  it  appears 
capable  of  replacing  potassium  salts  to  some  extent,  for  plants  treated 
with  a  culture  solution  in  which  most  of  the  potassium  was  replaced 
by  lithium  grew  much  larger  than  others  not  so  treated.        R.  V.  S. 

Action  of  Some  Aromatic  Substances  in  the  Cyanogenesis 
of  Plants.  Giro  Ravenna  and  G.  Bosinelli  (Atti  R.  Accad.  Lincei, 
1912,  [v],  21,  ii,  286 — 292). — The  authors  have  inoculated  Sorghum 
vulgare  with  various  aromatic  substances  with  a  view  to  determining 
whether  the  production  of  hydrogen  cyanide  is  affected  (compare 
Ciamician  and  Ravenna,  Abstr.,  1911,  ii,  761).  The  substance 
administered  was  introduced  into  the  stem  of  the  plant,  the  wound 
being  then  sealed  with  paraffin  wax.  The  following  compounds  were 
employed  :  sodium  benzoate,  sodium  salicylate,  potassium  phthalate, 
catechol,  resorcinol,  quinol,  and  pyrogallol.  In  all  cases  the  amount 
of  hydrogen  cyanide  in  the  plant  was  diminished.  R.  V.  S. 

Presence  of  Hydrogen  Cyanide  in  Plants.  III.  Giro  Ravenna 
and  G.  Bosinelli  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  355 — 358. 
Gompare  Ravenna  and  Babini,  this  vol.,  ii,  798). — The  authors 
have  continued  the  study  of  this  question  in  view  of  the  fact  that,  in 
the  experiments  formerly  recorded  (loc.  cit.),  hydrogen  cyanide  could 
be  detected  in  some  of  the  distillates  by  sodium  picrate  papers, 
although  not  by  the  Prussian-blue  reaction.  The  new  experiments 
were  carried  out  with  cherry  laurel,  Phaaeolus  lunatus,  and  almond 
(sweet  and  bitter,  in  germination),  and  instead  of  boiling  dilute  alkali, 
concentrated  salt  solutions  boiling  at  110°  were  treated  with  a  little 
alkali  and  employed.  In  this  way  the  plant  enzymes  are  more  rapidly 
destroyed,  and  it  is  found  that  the  amount  of  hydrogen  cyanide 
obtained  is  in  all  cases  even  less  than  in  former  experiments.  In  the 
case  of  Phaseolus  lunatus,  four  out  of  six  experiments,  and  in  the  case 
of  the  almonds  all  the  experiments,  yielded  no  hydrogen  cyanide. 

R.  V.  S. 
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Presence  of  Hydrogen  Cyanide  in  Trifolium  repene.  Marcel 
MiRANDE  {Compt.  rend.,  1912,  155,  651 — -653). — IWifulium  repens 
contains  a  cyanogenetic  substance  and  an  enzyme,  which  is  capable  of 
splitting  it,  liberating  hydrogen  cyanide.  The  amount  of  liydrogen 
cyanide  obtained  varies  with  the  different  organs  of  the  plant,  and 
iB  also  very  variable  with  the  nature  of  the  soil,  the  period  of 
vegetation,  and  from  sample  to  sample  grown  in  tha  same  neighbourhood. 

W.  G. 

Plant  Chemistry.  P.  Q.  Keegan  (Chem.  News,  1912,  106, 
181 — 182). — Analyses  of  wild  plants  showed  that  of  the  plants 
examined,  tufted  vetch  and  the  great  valerian  contained  the  highest 
percentages  of  calcium  in  the  ash  (CaO  =  406  and  37'5%  respectively). 
Tufted  vetch  produces  large  amounts  of  oxalic  acid,  whilst  the  acid  of 
valerian  is  mainly  malic  acid. 

The  ash  of  oak  leaves  contains  CaO  =  44%,  whilst  autumn  leaves  of 
ash,  which  contain  little  tannin  and  much  acid,  contain  458%  of  lime 
in  the  ash. 

Caffetannin  was  found  in  small  quantities  in  the  leaves  of  foxglove, 
ash,  and  watercress.  In  the  first  two  it  is  accompanied  by  a  tannoid, 
perhaps  identical  with  the  one  which  occurs  in  ragwort,  marigold,  and 
tansy.  N.  H.  J.  M. 

Behaviour  of  Pentosans  and  Methylpentosans  in  Seeds  of 
Glycine  hispida  and  Phaseolus  vulgaris  during  Germination. 
K.  Miyake  (/.  Coll.  Agric.  Imp.  Univ.  Sapparo,  1912,  4,  327 — 335).— 
The  pentosans  and  methylpentosans  present  in  the  cotyledons  are  not 
utilised  during  germination  unless  the  nutritive  substances  of  the 
seedlings  are  exhausted.  In  that  case  the  pentosans  and  methyl- 
pentosans may  be  utilised  as  food,  and  it  was  found  that  relatively 
more  of  the  methylpentosans  was  used  up  than  of  pentosans. 

N.  H.  J.  M. 

Presence  of  Quebrachite  in  the  Leaves  of  Grevillea  robusta. 
^MiLE  BouRQUKLOT  and  (Mile.)  A.  Fichtenholz  (Compt.  rend.,  1912, 
155,  615—617;  J.  Pharm.  Chim.,  1912,  [vii],  6,  346—349).— 
Quebrachite  (compare  Tanret,  Abstr.,  1890,  226)  was  isolated  from  the 
fresh  leaves  of  Grevillea  rohusta  to  the  extent  of  4  grams  per  kilo,  by 
extraction  with  alcohol,  the  arbutin  being  removed  from  the  extract 
by  means  of  ethyl  acetate.  The  chemical  and  physical  properties  of 
quebrachite  are  given.  W.  G. 

Application  of  the  Bio-chemical  Method  to  Hepatica 
triloba.  Presence  of  a  Glucoside  Hydrolysed  by  EmuLsin. 
A.  Delattre  {J.  Pharm.  Chim.,  1912,  [vii],  6,  292— 298).— Preliminary 
tests  by  Bourqueiot's  method  (Abstr.,  1902,  ii,  55)  showed  that  this 
plant  {Anemone  hejyatica,  Linn.)  contained  the  two  enzymes  invertaae 
and  emulsin,  as  well  as  sucrose  and  a  glucoside  hydroly^^ed  by  emulsin. 
Two  fractions  of  the  glucoside  were  obtained  from  an  alcoholic  extract 
of  the  plant.  These  crystallised  in  needles,  had  [ajo  -  12771°  and 
-  147637°  respectively,  and  were  hydrolysed  by  emulsin  producing 
reducing  sugars.  T.  A.  H. 
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Influence  of  Temperature  on  the  Absorption  of  Water 
by  Seeds  of  Hordeum  vulgare  in  Relation  to  the  Tempera- 
ture-coefficient of  Chemical  Change.  Adrian  J.  Brown  and 
Frederick  P.  Worley  {Proc.  Roy.  Soc,  1912,  B,  85,  546—553).— 
The  results  of  experiments  on  the  absorption  of  water  by  barley  seeds 
at  different  temperatures  showed  that  at  3"8°,  21'1°,  and  346°  the 
rates  of  absorption  are  in  the  proportion  of  1  :  3 '40  :  8'30.  When  the 
logarithms  of  the  velocities  are  plotted  against  the  temperature,  the 
course  of  the  lines  shows  conclui^ively  that  the  rate  of  absorption  is 
an  exponential  function  of  the  temperature.  The  relation  between 
temperature  and  the  rate  of  absorption  of  water  or  the  vapour  pressure 
of  water  is  approximately  expressed  by  the  equation  :  v  =  aa^,  in  which 
V  is  either  the  velocity  of  absorption  or  vapour  pressure,  and  0  the 
temperature,  a  being  a  constant.  The  value  of  k  in  the  present 
case,  derived  from  mean  ratios  of  velocities,  is  0"069.  The  conclusion 
is  drawn  that  only  the  simple  molecules  existing  in  the  water  are 
directly  assimilated,  or  are  transmitted  by  the  differential  septum. 

Further  experiments  in  which  barley  seeds  were  steeped  in  "weight 
normal  "  solutions  of  ethyl  acetate  gave  similar  results,  except  that  the 
velocity  of  absorption  is  increased,  owing,  perhaps,  in  a  large  measure,  to 
the  simplifying  action  of  the  solute  on  the  molecular  structure  of  the 
water.  If  this  be  the  case,  it  seems  probable  that  small  amounts  of 
ethyl  acetate  increase  the  partial  pressure  of  the  vapour  of  water. 

N.  H.  J.  M. 

Alkaloid  Contained  in  the  Leaves  of  Mate.  A.  Cappelli 
{Ann.  Lab.  Gabelle,  1912,  6,  419 — 424). — The  author  has  investigated 
the  alkaloids  obtainable  from  this  source,  and  has  hitherto  been  able  to 
isolate  only  caffeine,  although  the  statement  has  recently  been  made 
that  the  leaf  yields  only  traces  of  caffeine,  matteine  being  the  alkaloid 
present  in  greatest  amount.  K.  V.  S. 

Carbohydrates  and  Nitrogenous  Substances  of  Vine 
Leaves.  N.  T.  Deleano  {Zeitsch.  physiol.  Chem.,  1912,  80,  79 — 94). 
— Grape  vine  leaves  detached  from  the  plant  during  the  day  and 
quickly  dried  were  found  to  contain  dextrose,  Isevulose,  inositol, 
glutamine,  and  choline.  The  following  substances  were  proved  to  be 
absent :  sucrose,  amino-acids,  alloxuric  bases,  histidine,  arginine,  and 
betaine.     •  E.  F.  A. 

Composition  of  the  Ash  of  the  Sap,  Leaves,  and  Young 
Stems  of  the  Wild  Grape  Vine  (Vitis  cordifolia).  Oliver 
M.  Shedd  and  Joseph  H.  Kastle  (/.  Amer.  Chem.  Soc,  1912,  34, 
1415 — 1424). — In  view  of  the  lack  of  knowledge  with  regard  to  the 
relations  between  the  mineral  constituents  of  the  sap  and  those  of  the 
growing  parts  of  a  plant,  a  comparative  study  has  been  made  of  the 
composition  of  the  ash  of  the  sap,  leaves,  and  young  stems  of  the  wild 
grape  vice  (Vitis  cordifolia). 

The  results  show  that  the  concentration  of  the  mineral  constituents 
is  much  greater  in  the  stem  and  leaf  than  in  the  sap,  and  that  the 
total  amount  of  ash  given  by  the  leaf  is  more  than  twice  as  great  as 
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that  yielded  by  the  stem.  The  following  is  a  comparison  of  the 
amounts  of  the  constituents  of  the  fresh  materials,  those  of  the  sap 
being  taken  as  unity  in  each  case ;  the  figures  are  given  in  the  order 
sap,  stem,  leaf.  Organic  matter,  1,  72,  82;  total  ash,  1,  9,  20;  SiO<„ 
1,  8,  274;  AljOg  +  Fe^Os,  1,  1,  35;  CaO,  1,  5,  33  ;  MgO,  1,  8,  30*; 
NajO,  1,  10,  20;  KjO,  1,  8,  7 ;  PjO^  1,  22,  39;  SOg,  1,  4,  12. 
It  is  evident  from  this  comparison  that  there  is  a  marked 
accumulation  of  the  mineral  constituents  of  the  sap  in  the  growing 
leaf,  and  this  indicates  that  there  is  a  close  correlation  between 
these  constituents  and  the  chemical  changes  taking  place  in  the  leaf. 

E.  G. 

Oil  of  the  Seeds  of  Strychnos  nux  vomica.  Alfred 
Heiduschka  and  11.  Wallenreuter  (Arch.  Pharm.,  1912,  260, 
398 — 402). — An  oil  obtained  from  the  seeds  of  Strychnos  nux  vomica 
(saponification  number  124*4,  Reichert-Meissl  number  37,  Hehner 
number  81,  acid  number  185,  iodine  number  [by  Hiibl's  process]  64*5 
after  three  hours,  and  676  after  eighteen  hours)  has  been  hydrolysed 
and  the  unsaponifiable  portion  isolated  by  Heiduschka  and  Gloth's 
method  (Abstr.,  19U9,  i,  381).  The  unsaponifiable  portion,  amounting 
to  about  20%,  has  iodine  number  45*4  after  three  hours  and  602  after 
eighteen  hours.  The  chloroform  is  coloured  brown  and  the  sulphuric 
acid  yellow  when  the  substance  is  examined  by  Salkowski's  method, 
whilst  in  the  Liebermann-Burchard  reaction  a  reddish-brown  colora- 
tion and  green  fluorescence,  and  subsequently  a  dirty  green  coloration, 
are  produced. 

Three  crystalline  substances  have  been  obtained  from  the  unsaponi- 
fiable portion.  The  one,  which  is  obtained  in  very  small  amount,  is 
isolated  by  extracting  the  substance  with  80%  alcohol ;  it  has  m.  p. 
165°,  and  gives  colour  reactions  almost  identical  with  those  of 
phytosterol.  The  other  two  crystalline  substances  are  obtained  by 
fractional  crystallisation  of  the  unsaponifiable  portion  from  acetic 
anhydride.  The  more  soluble  substance,  G^Q[l>rff>^,  m.  p.  121°,  colourless 
leaflets,  has  iodine  number  57*2  after  twenty  hours,  and  yields  by 
hydrolysis  a  substance,  CggH(,gO,  m.  p.  99°,  iodine  number  79*7  after 
twenty  hours.  The  less  soluble  substance,  C32II54O2,  m.  p.  221°,  almost 
white  leaflet?,  yields  a  substance,  m,  p.  186°,  by  hydrolysis.  These  two 
substances  do  not  give  colour  reactions  similar  to  those  of  phytosterol. 

as. 

The  Causes  of  the  Current  of  Injury.  Jacques  Loeb  and 
Reinhard  Beutner  {Bicchem.  Zeitsch.,  1912,  44,  303 — 317). — By 
connecting  the  undamaged  surface  of  an  apple  in  contact  with  a  salt 
solution  with  an  acid  solution  of  the  same  strength,  an  E.if.F.  is  set 
up  of  the  same  order  of  strength  as  that  observed  in  the  current  of 
injury.  The  position  in  the  acid  is  negative  towards  the  other  position. 
Isohydric  acids  have  the  same  strength  of  action.  The  expressed  juice 
of  an  apple  acts  as  a  salt  solution.  On  exerting  a  pressure  on  the 
undamaged  surface  of  the  apple,  juice  is  expressed  under  the  skin,  and 
by  connecting  the  damaged  surface  with  an  undamaged  part  of  the 
surface,  an  E.M.F.  is  set  up  of  the  same  order  of  magnitu4e  V^^  Ml* 
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as  if  the  connexion  were  made  with  no  skin  existing  over  the  damaged 
part.  The  skin  itself  shows  no  change  in  electromotor  properties. 
The  authors  draw  the  conclusion  that  in  the  undamaged  apple,  the 
under  layer  of  the  skin,  and  the  neighbouring  cells,  there  is  a  solution 
containing  acid,  or  a  substance  with  the  same  electromotor  properties 
as  an  acid,  which  is  replaced  by  the  expressed  juice  on  pressure.  By 
the  replacement  of  this  normal  juice,  the  relative  electro-negativity  is 
destroyed.  This  conception  is  confirmed  by  measurements  of  E.M.F. 
by  connexions  with  different  depths  of  the  apple.  The  current  of 
injury  does  not  appear,  therefore,  to  be  a  concentration  current,  but  is 
determined  by  chemical  reactions.  S.  B.  S. 

Plant  Chlorosis  Provoked  by  Calcium  Carbonate.  PiiREE 
Maze,  Ruot,  and  Lemoigne  {Comj)t.  rend.,  1912,  155,  435 — 437. 
Compare  Maz6,  Abstr.,  1911,  ii,  1126). — A  study  of  the  chlorosis  in 
plants,  adapted  to  acid  soils,  when  grown  on  calcareous  soils.  Maize 
plants  do  not  become  chlorotic  when  grown  in  a  medium  strongly 
charged  with  calcium  salts  even  when  calcium  carbonate  is  present. 
The  white  lupin  and  Viscia  Narhon^ievMs  both  become  chlorotic  in  a 
few  days,  even  in  the  presence  of  ferrous  sulphate,  in  solutions 
containing  calcium  carbonate,  although  they  develop  green  leaves  in 
solutions  containing  calcium  chloride  or  nitrate,  but  no  carbonate.  In 
the  case  of  the  second  plant,  by  putting  a  few  drops  of  ferric  nitrate 
solution  on  decolorised  leaves,  the  chlorophyll  reappears  after  three 
days.  The  calcium  carbonate  causes  the  chlorosis  by  rendering  the 
iron  completely  insoluble,  the  maize  plant  overcoming  this  difficulty 
by  its  roots  excreting  malic  acid  which  promotes  solution  of  the  iron. 

W.  G. 

Acidity  of  Soils.  Ach.  Gejegoire  [with  J.  Hendrick,  Em. 
Carpiana,  and  E.  Germain]  {Bull.  S'oc.  chim.  Belg.,  1912,  26,  336 — 342, 
362 — 375,  386 — 409). — The  authors  discuss  the  function  of  lime  in 
the  soil  and  the  factors  which  tend  towards  its  removal.  The  methods 
of  determining  the  "  active "  lime  in  soils  are  examined.  After 
critically  reviewing  the  methods  of  estimating  the  acidity  of  soils,  the 
following  procedure  is  proposed.  Ten  grams  of  the  finely  powdered 
earth  are  covered  with  15  c.c.  of  a  solution  containing  55*3  grams  of 
potassium  iodide,  14*3  grams  of  potassium  iodate,  and  99*2  grams  of 
sodium  thiosulphate  per  litre.  After  remaining  during  twenty-four  hours 
at  the  ordinary  temperature,  the  solution  is  diluted  and  filtered,  after 
which  it  is  acidified,  and  the  excess  of  sodium  thiosulphate  determined 
by  means  of  standard  iodine.  This  reagent  appears  to  be  well  adapted 
for  the  titration  of  very  weak  organic  acids  even  when  the  latter  are 
sparingly  soluble  in  water.  It  has,  however,  very  little  action  on 
silicic  acid  or  analcime,  and  only  indicates  two-thirds  of  the  acid 
hydrogen  in  orthophosphoric  acid.  Further,  a  part  of  the  acidity 
indicated  may  be  due  to  the  solution  of  salts  of  aluminium  and  iron, 
and  hydrolyses  of  these  letter. 

For  the  determination  of  organic  carbon  in  soils,  the  authors 
recommend  the  combustion  of  the  earth  in  a  stream  of  oxygen, 
absorption  of  carbon  dioxide  by  barium  hydroxide,  filtration  of  the 
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barium  carbonate,  and  gasometric  measurement  of  the  carbon  dioxide 
evolved  when  the  latter  is  treated  with  an  acid.  Full  details  of  the 
necessary  precautions  and  corrections  are  given. 

A  considerable  number  of  soils  has  been  investigated  with  regard  to 
action  towards  litmus,  lime  dissolved  by  10%  ammonium  chloride 
solution  during  ten  hours'  heating  on  the  water- bath,  carbonic  acid, 
organic  carbon,  and  acidity,  the  latter  being  determined  by  the  iodo- 
metric  method.  If  the  soils  are  classified  according  to  their  reaction 
towards  litmus,  the  mean  results  show  that  with  increasing  alkalinity 
of  the  soil,  the  proportion  of  soluble  lime  and  of  carbonic  acid  increases, 
whilst  that  of  organic  carbon  decreases.  The  total  acidity  and  the 
degree  of  acidification  of  the  organic  matter  vary  regularly  with  the 
reaction  towards  litmus,  and,  further,  the  total  acidity  diminishes  with 
increase  in  the  amount  of  soluble  lime.  These  results  are  only 
obtained  by  considering  the  mean  values  given  by  a  number  of  soils. 
Individual  soils  frequently  show  considerable  discrepancies.       H.  W. 

Behaviour  of  Nitrates  in  Soils.  Vogel  {Landw.  Versuchs-Stat., 
1912,78,  265 — 301). — Under  some  conditions,  nitrates  present  in  soils 
may  be  decomposed  with  production  of  different  oxides  of  nitrogen  ; 
probably  free  nitrogen  and  ammonia  are  sometimes  liberated.  The 
most  favourable  conditions  for  the  chemical  destruction  of  nitrates  is 
when  the  nitrates  are  distributed  in  a  thin  layer  of  soil  containing 
about  ]  5—20%  of  water. 

The  decomposition  of  nitrates,  which  may  reach  its  maximum  in 
three  or  four  days,  was  found  to  occur  in  all  kinds  of  soils,  whether 
light  or  heavy,  and  cannot  be  due  to  the  presence  of  humus. 

N.  H.  J.  M. 

Solubility  of  the  Manganese  of  Soils.  P.  dk  Sobnay  {Bvll. 
Assoc.  Chim.  Svicr.  Dist.,  1912,  30,  96 — 100). — Analyi^es  of  a  number 
of  Mauritius  soils  show  that  they  contained  from  0'027%  to  0*409% 
of  manganese.  Dilute  mineral  acids  and  aspartic  acid  dissolved  amounts 
of  manganese  which  could  be  determined,  whilst  aqueous  extracts  of 
the  soils  were,  in  most  cases,  found  to  contain  traces  of  manganese. 
Ashes  of  a  number  of  plants  were  invariably  found  to  contain 
manganese,  sometimes  in  considerable  quantity.  The  assumption  that 
manganese,  when  present  in  soils,  is  in  a  form  which  is  unavailable  to 
plants  is,  therefore,  incorrect.  In  experiments  on  the  effect  of  man- 
ganese salts  on  plants  grown  in  soils,  the  manganese  originally  present 
must  be  taken  into  account.  N.  H.  J.  M. 
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New  Forms  of  Gas  Analysis  Apparatus.  G.  A.  Burrell 
{J.  hid.  Eng.  Chevi.,  1912,  4,  297—302). — A  description  with  sketches 
of  forms  of  appai-atus  which  are  employed  in  the  U.S.  Bureau  of  Mines 
for  the  aixalysis  of  gases.  F.  M.  G.  M. 
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[The  Measurement  of  Gases.]  George  F.  Jaubert  (Eev.  gin. 
chim.  jmre  appL,  1912,  15,  228 — 231). — A  sketch,  with  description 
of  an  apparatus  which  consists  of  a  graduated  measuring  cylinder 
connected  at  the  base  with  a  levelling  bulb ;  the  top  of  the  cylinder  is 
drawn  out  and  connected  by  a  rubber  tube  to  a  corked  flask,  the  side 
of  which  contains  a  pocket  in  which  acid  is  placed.  A  carbonate  (or 
other  material  evolving  the  gas  to  be  measured)  is  placed  in  the  flask, 
the  cylinder  filled  with  water,  the  pressure  adjusted,  and  a  reading 
taken.  The  acid  is  then  shaken  on  to  the  carbonate,  and  the  volume 
of  carbon  dioxide  evolved  measured  by  the  lowering  of  the  surface  of 
the  water  in  the  cylinder.  F.  M,  G.  M. 

isoPicramic  Acid  and  its  Use  as  an  Indicator.  Raphael 
Meldola  and  Arthur  James  Hale  (Chem.  World,  1912,  1,  327 — 329). 
— An  alcoholic  solution  of  t«opicramic  acid  (2:6-dinitro-4-amino- 
phenol)  may  be  used  as  an  indicator  in  certain  acidimetric  titrations. 
The  colour  change  is  from  pink  in  dilute  alkaline  solution  to  pale 
yellow  in  neutral  solution.  From  results  of  experiments  which  are 
recorded,  it  is  seen  that  the  indicator,  although  useless  in  the  case  of 
weak  acids,  such  as  oxalic  and  acetic  acids,  is  slightly  superior  to 
methyl-orange  for  the  titration  of  alkalis  and  carbonates  with 
mineral  acids,  and  of  equal  sensitiveness  to  litmus  in  the  case  of 
alkalis.      The  method  of  preparing  the  substance  is  given. 

W.  P.  S. 

An  Inorganic  Indicator  for  Use  in  the  Volumetric 
Estimation  of  Alkalis  and  Carbonates.  C.  Eeichard  {Pharm. 
Zentr.-h.,  1912,53,  1033 — 1037) — The  indicator  consists  of  bismuth 
oxyiodide,  and  is  prepared  as  follows:  0  1  gram  of  bismuth  sub- 
nitrate  is  dissolved  in  1  c.c.  of  25%  hydrochloric  acid  and  5  c.c.  of 
water ;  0'5  gram  of  potassium  iodide  is  now  added,  and  the  mixture  is 
diluted  gradually  with  water  to  a  volume  of  about  400  c.c.  After  the 
lapse  of  three  days,  a  clear  yellowish-green  supernatant  liquid  is 
obtained  above  a  yellow  deposit.  When  this  liquid  is  treated  with 
the  smallest  excess  of  alkali,  it  becomes  colourless,  the  addition  of  a 
trace  of  acid  causing  the  yellow  colour  to  reappear.  Carbon  dioxide 
does  not  cause  the  colour  change.  W.  P.  S. 

An  Improved  Extraction  Apparatus.  Walter  C.  Blasdale 
(/.  Ind.  Eng.  Chem.,  1912,  4,  302.  Compare  Hopkins,  Abstr.,  1899, 
ii,  645). — The  apparatus  consists  of  five  different  heating  plates,  and 
condensers  with  a  supporting  rack ;  the  plates  are  heated  by  an  electric 
current,  the  energy  of  which  is  converted  into  heat  by  passing  through 
resistance  wire  instead  of  incandescent  lamps.  *  Sketches  with  exact 
details  of  the  construction  and  working  are  given  in  the  original. 

F.  M.  G.  M. 

New  Form  of  Extraction  Thimble.  P.  A.  Boeck  {J.  Ind.  Eng. 
Chem.,  1912,4,  303 — 304). — "  Alundum,"  which  is  practically  pure 
fused  alumina  and  is  prepared  from  bauxite,  when  mixed  with  a 
suitable  ceramic  binding  material,  furnishes  extraction  thimbles  which 
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are  porous  to  gases  and  liquids.  They  can  be  used  for  filtration,  and 
are  of  special  use  in  analyses  of  caoutchouc,  fats,  soaps,  etc. 

F.  M.  G.  M. 

Detection  of  Chlorides  in  the  Presence  of  Thiocyanates. 
H.  CoRMiMBOEUF  {Ann.  Chim.  anal,  1912,  17,  329— 330).— Chlorides 
may  be  detected  in  a  solution  containing  both  chlorides  and  thio- 
cyanates by  precipitating  the  latter  with  copper  sulphate  in  the 
presence  of  ferrous  sulphate  and  sodium  acetate,  separating  the 
cuprous  thiocyanate  by  filtration,  acidifying  the  filtrate  with  nitric 
acid,  and  adding  silver  nitrate.  W.  P.  S. 

Some  Methods  of  Estimating  Iodides.  Wolfgano  Schirmeb 
{Arch.  Pharm.,  1912,  250,  448— 451).— The  iodine  in  alkali  iodides 
can  be  estimated  as  follows.  The  iodide  (04  gram  dissolved  in  not 
more  than  20  c.c.  of  water)  and  5  grams  of  official  ferric  chloride 
solution  are  kept  for  one  hour.  The  solution  is  then  diluted  with 
100 — 120  c.c.  of  water,  10  c.c.  of  official  25%  phosphoric  acid  are 
added,  and  the  liberated  iodine,  after  being  dissolved  completely  by 
the  addition  of  0'5  gram  of  potassium  iodide,  is  titrated  by  iVyiO- 
sodium  thiosulphate. 

In  another  process,  05  gram  of  the  iodide  dissolved  in  about  50  c.c. 
of  water  is  treated  with  10  c.c.  of  dilute  sulphuric  acid  and  10  c.c.  of 
1%  sodium  nitrite  ;  after  one  to  two  minutes,  1  gram  of  carbamide  is 
added,  the  mixture  is  vigorously  shaken  for  five  minutes,  0*5  gram  of 
potassium  iodide  is  added  to  dissolve  the  iodine,  which  is  then  titrated 
with  ^'/lO'^o'^i"'^  thiosulphate. 

A  third  process  is  as  follows  :  20  c.c.  of  about  1%  iodic  acid  or 
potassium  iodate  are  acidified  with  5  c.c.  of  dilute  sulphuric  acid,  and 
then  diluted  with  about  50  c.c  of  water.  A  solution  of  about  04 
gram  of  the  iodide  in  5 — 10  c.c.  of  water  is  added  j  after  one  to  two 
minutes,  the  solution  is  neutralised  by  the  addition  of  5  grams  of 
borax.  After  an  interval  of  five  minutes,  1  gram  of  potassium  iodide 
is  added,  and  the  iodine  is  titrated  by  iV'/lO-sodium  thiosulphate. 

C.  S. 

Estimation  of  Iodides  by  Direct  Titration.  John  W.  Turren- 
TINE  (y.  Ind.  Eng.  Ch^m.,  1912,  4,  435—436), — A  description  of  the 
method  of  estimation  of  iodine  in  the  presence  of  bromine  and  chlorine 
described  by  Bray  and  MacKay  (Abstr.,  1910,  ii,  996),  and  adapted  by 
the  author  for  the  rapid  estimation  of  iodine  in  kelps.     F.  M.  G.  M. 

Estimation  of  Oxygen  and  Occluded  Gases  in  Copper,  and  a 
Correction  to  the  Electrolytic  Assay  in  the  Complete 
Analysis  of  Copper.     George  L.  Heath  {J.  Ind.  Eng.  Cfiein.,  1912, 

4,  402—404.     Compare  Abstr.,  1900,  ii,  756) The  author  reviews 

and  points  out  discrepancies  in  the  methods  previously  advocated  by 
himself  {J.  Amer.  Ch'An.  Soc,  1905,  27,  308)  and  others  for  the 
estimation  of  oxygen  and  occluded  gases  in  copper  ;  he  considers  that 
the  loss  in  weight  on  heating  copper  filings  at  a  red  heat  in  a  current 
of    hydrogen  is  not  entirely  due  to  oxygen  from  cuprous  oxide  and 
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sulphurous  acid,  but  includes  the  gases  derived  by  the  metal  from  the 
fuel  and  the  refining  furnace. 

Within  the  limits  of  an  ordinary  analysis,  red-hot  copper  has 
practically  no  affinity  for  carbon  dioxide,  and  the  loss  of  weight 
by  subsequently  heating  in  hydrogen  does  not  express  the  true  oxygen 
of  the  cuprous  oxide  present  in  the  cast-metal,  for  the  metal  retains, 
after  long  exposure  to  a  current  of  hydrogen,  nearly  twice  as  much 
hydrogen  in  an  occluded  state  or  solid  solution  as  was  present  in  the 
absorbed  gas  of  the  cast-metal ;  the  original  occluded  hydrogen  gas 
was  driven  out  by  the  preliminary  heating  in  carbon  dioxide,  and 
the  hydrogen  retained  after  heating  in  a  current  of  hydrogen  should 
be  finally  expelled  from  the  reduced  copper  by  exposing  the  hot  metal 
to  a  stream  of  carbon  dioxide  during  twenty  minutes  before  cooling 
and  weighing  in  air. 

The  preparation  and  purification  of  the  carbon  dioxide  (compare 
Abstr,,  1908,  ii,  G88),  hydrogen,  and  copper  sample  for  ignition  are 
described  together  with  suggested  improvements  in  the  methods  of 
ignition  for  estimating  absorbed  gas,  total  oxygen,  and  sulphur  in 
copper. 

The  exact  electrolytic  assay  of  refined  copper  as  previously  described 
by  the  author  gives  results  sufficiently  accurate  for  the  valuation  of 
the  metal,  but  as  pointed  out  by  Ferguson  {J.  Ind.  Eng.  Chem.,  1911, 
3,  372)  the  deposition  on  the  cathode  is  not  absolutely  complete  when 
a  test  of  1  c.c.  of  the  electrolyte  remains  colourless  with  hydrogen 
sulphide,  but  about  0*005 — 0008%  of  copper  is  left  in  the  solution. 

F.  M.  G.  M. 

Estimation  of  Ozone.  Emerich  Czak6  {J.  Gasheleuchtung,  1912, 
55,  768 — 772). — A  sketch  with  descripion  of  the  form  of  burette 
which  the  author  employs  for  estimating  ozone  in  mixed  gases  by  the 
liberation  of  iodine  from  potassium  iodide  and  subsequent  titration 
with  sodium  thiosulphate  (compare  Lechner,  Abstr.,  1911,  ii,  822). 

F.  M.  G.  M. 

Application  of  Electrolytic  Conduction  to  the  Analysis  of 
Mixtures  of  Sulphuric  and  Nitric  Acids.  H.  Corvazier  {Mon.  Sci., 
1912,  [v],  2,  I,  322— 323).— The  conductivity  studies  of  Dutoit  which 
have  been  applied  to  the  analysis  of  wines  can  be  employed  for  the 
estimation  of  mixtures  of  sulphuric  and  nitric  acids  by  means  of  the 
variation  in  conductivity  of  a  solution  of  barium  nitrate  during  the 
addition  of  sodium  carbonate. 

The  mixed  acids  are  accurately  neutralised  with  barium  hydroxide, 
whereby  the  sulphuric  acid  is  eliminated  and  barium  nitrate  formed, 
which  solution  is  then  titrated  with  standard  sodium  carbonate. 

During  the  addition  of  sodium  carbonate  with  formation  of  barium 
carbonate,  the  conductivity  changes  little,  as  the  number  of  ions  in  the 
solution  does  not  change,  although  their  concentration  does  to  a  slight 
extent,  and  the  difference  between  the  conductivity  of  barium  nitrate  and 
sodium  carbonate  is  but  slight ;  when,  however,  all  the  barium 
carbonate  is  precipitated  and  sodium  carbonate  is  still  added,  the 
number  of  ions  increases,  the  conductivity  rises  rapidly,  and  by  plotting 
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a  curve  the  exact  point  where  the  barium  was  all  precipitated 
is  accurately  indicated,  and  from  this  the  amount  of  nitric  acid  in  the 
mixture  deduced.  The  number  of  c.c.  of  sodium  carbonate  used  form 
the  abscispte  and  the  increase  in  conductivity  the  ordinates  of  the  curves. 

F.  M.  G.  M. 

lodimetric  Titration  of  Sulphites  in  Presence  of  Alcohol 
and  Sugars.  Julian  L.  Bakku  and  Fkank  E.  Day  {Analyst,  1912, 
37,  439 — 442). — An  investigation  as  to  the  accuracy  of  the  titration 
of  sulphites  by  means  of  iodine.  The  final  conclusions  arrived 
at  are  : 

1.  Sulphur  dioxide  is  readily  oxidi.sed  by  dissolved  oxygen  in  dilute 
acid  solutions.  2.  The  action  is  much  promoted  by  the  occurrence  in 
the  solution  of  a  reaction  between  alkali  and  acid.  This  affects  the 
results  obtained  by  Farnsteiner's  method.  3.  Commercial  alcohols  and 
alcoholic  liquids  contain  certain  matters  capable  of  combining  with 
sulphites.  These  substances  partly  prevent  the  oxidation  of  sulphites 
by  iodine.  4.  Dextrose,  by  virtue  of  its  aldehydic  structure, 
combines  to  a  certain  extent  with  sulphites,  but  sucrose  does  not. 

L.  DE  K. 

The  Detection  of  Nitric  Acid  in  Sulphur  Trioxide.  W.  N. 
IwANOFF  {Che7n.  Zeit.,  ld\2,  36,  1170). — The  diphenylamine  method 
of  detecting  nitric  acid  is  not  applicable  when  the  sulphuric  acid 
contains  more  than  20%  of  free  trioxide,  a  coloration  being  then 
obtained,  owing  to  the  oxidising  action  of  the  trioxide  ;  thus  pure 
sulphuric  acid  rem>iins  colourless  with  diphenylamine  up  to  210^,  but 
at  higher  temperatures,  at  which  dissociation  occurs,  a  coloration 
is  produced.  It  is  therefore  necessary,  in  testing  the  commercial  acid, 
to  dilute  with  pure  sulphuric  acid  until  the  concentration  approaches 
that  of  the  monohydrate.  C.  H.  D. 

A  New  Volumetric  Estimation  of  Nitrites  and  Separation 
of  Nitrous  and  Nitric  Acids.  Waldemar  M.  Fischer  and  N. 
Steinbach  {Zeitsch.  anorg.  Chtm.,  1912,78,  134 — 140). — There  is  no 
satisfactory  method  for  the  estimation  of  nitric  acid  in  presence 
of  nitrous  acid.  A  method  is  provided  by  the  rapid  es^terification  of 
nitrous  acid  (Abstr.,  1909,  ii,  32)  in  which  oxidation  to  nitric  acid 
does  not  take  place,  as  is  proved  by  experiments  with  pure  silver 
nitrite. 

The  solution  is  placed  in  a  300  c.c.  flask,  5  c.c.  of  methyl  alcohol  are 
added,  and  a  mixture  of  A^/10-hydrochloric  acid  with  a  little  methyl 
alcohol  is  allowed  to  flow  in,  whilst  a  current  of  air  is  drawn  through 
the  liquid.  After  20  c.c.  of  acid  have  been  run  in,  tho  stream  of  air  is 
continued  for  five  minutes,  and  the  solution  is  then  titrated  with 
sodium  hydroxide  solution,  free  from  carbonate  and  phenolphthalein. 
The  reaction  is  :  NaNOj  +  HCl  +  CH^-OH  =  NaCl  +  CHg-O-NO  +  H3O. 

In  the  separation  cf  nitric  and  nitrous  acids,  a  mixture  of  sulphuric 
acid  and  methyl  alcohol  is  placed  in  the  flask,  and  the  solution  to  be 
tested,  mixed  with  methyl  alcohol,  is  a<l.lod  drop  by  drop,  air  being 
passed  through.      The  content.s  of    the  disk  aie  then  washed    into 
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a  Jena  flask,  2 '5 — 3  grams  of  Devarda's  alloy  are  added,  together 
with  20  graujs  of  potassium  hydroxide,  and  the  ammonia  formed 
is  distilled  into  ^/4-hydrochloric  acid  and  titrated.  C.  H.  D. 

Neutral  Aramonium  Citrate  Solution,  A.  J.  Patten  and 
Charles  S.  Egbinson  (/.  /  d.  Eng.  Chem.,  1912,  4,  443— 446).— The 
authortJ  consider  the  ''  conductivity  method "  of  obtaining  a  neutral 
ammonium  citrate  s(;lution  to  be  satisfactory,  and  desci'ibe  their  experi- 
ments which  were  being  carried  outat  the  time  thatHalland  Bell(  Abstr., 
1911,  ii,  657)  and  Hall  (/.  Ind.  Eng.  Chem.,  1911,  3,  559)  published 
an  account  of  the  process,  which  the  author  considers  satisfactory. 

The  oflicial  American  method  of  preparing  neutral  ammonium  citrate 
sohitions  is  considered  extremely  untrustworthy,  and  the  purified 
litmus  method,  althou^rh  somewhat  better,  allows  of  a  liuiit  of  error  too 
great  for  accurate  work.  F.  M.  G.  M. 

Estimation  of  Arsenic  in  Organic  Compounds.  Theodor 
St.  Warunis  {Chem.  Zeit.,  1912,  36,  1205— 12U6).— A  r^sum^  of 
the  literature  of  this  subject  is  given  and  a  new  method  described. 

In  the  case  of  arsenic  compounds,  which  burn  wich  difficulty, 
0'2  to  0*4  gram  in  fine  powder  is  mixed  intimately  with  potassium 
nitrate,  10  grams,  and  sodium  peroxide,  5  grams,  and  melted  in  a 
nickel  dish,  care  being  taken  that  all  carbon  particles  are  brought  into 
the  molten  liquid  aiid  burnt.  The  product  is  dissolved  in  hot  water, 
the  solution  made  acid  with  hydrochloric  acid,  and  the  arsenic 
estimated  as  magnesium  pyroarsenate  in  the  usual  way,  or 
volumetrically  by  Briigelmann's  uranium  method. 

In  the  case  of  volatile  arsenic  compounds  the  preliminary  melting 
is  done  in  a  35  cm.  hard  glass  tube  sealed  at  one.  end,  containing 
a  2  cm.  layer  of  sodium  peroxide,  next,  the  substance  mixed  with 
potassium  nitrate  and  sodium  peroxide,  then  3  cm.  of  peroxide  followed 
by  a  pad  of  asbestos  ;  the  rest  of  the  tube  is  filled  with  dry  sodium 
carbonate,  which  is  heated  first  and  the  heating  gradually  extended  to 
the  other  parts  of  the  tube.  When  the  reaction  is  completed,  the 
arsenic  is  estimated  as  already  described.  T.  A.  H. 

Detection  of  Boric  Acid  in  Butter.  G.  Cornalba  {Boll.  chim. 
farm.,  1912,  51,  433 — 435). — A  small  quantity  of  sodium  carbonate  is 
added  to  the  butter  (20  grams),  which  is  then  incinerated  and  heated 
until  the  ash  is  almost  white.  The  residue  is  extracted  with  dilute 
hydrochloric  acid,  and  after  filtration  the  liquid  is  evaporated  to  dry- 
ness. The  residue  is  taken  up  with  a  few  drops  of  very  dilute  hydro- 
chloric acid,  and  ten  drops  of  turmeric  tincture  are  added.  On  again 
evaporating  to  dryness,  the  presence  of  boric  acid  is  indicated  by  the 
appearance  of  a  cherry-red  coloration.  With  practice,  it  is  possible  to 
judge  approximately  how  much  is  present.  The  addition  of  0*01%  of 
boric  acid  to  butter  can  be  detected  in  this  way.  Boric  acid  may  be 
found  in  butter  to  which  no  preservative  has  been  added  ;  it  is  derived 
probably  from  boric  vaselin  applied  to  the  cow  for  medicinal  purposes. 

R.  V.  S. 
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Elstimation  of  Carbon  Dioxide  in  Soils.  Leon  T.  Bowser 
^J.  Ind.  Eng.  C/iem.,  1912,  4,  265 — 266). — The  volumetric  estimation 
of  carbon  dioxide  as  rficeiitly  described  by  the  author  (this  vol.,  ii, 
995)  has  been  extended  to  the  analysis  of  soils  and  other  materials 
containing  very  small  amounts  of  carbonate,  and  the  following  modifica- 
tions are  suggested  under  these  conditions. 

Soils  containing  0*1%  or  less  of  carbon  dioxide  require  for  titration 
an  acid  of  strength  not  exceeding  iV/50. 

The  degree  of  heat  at  first  applied  to  the  flask  must  be  regulated,  as 
at  the  moment  before  ebullition  there  is  a  sudden  tendency  to  froth 
which  must  be  carefully  guarded  against. 

Several  analysts  have  also  noticed  the  fact  (which  needs  explanation) 
that  when  10  grams  of  soil  are  used  for  the  analysis  higher  results  are 
obtained  than  when  larger  amounts  are  employed.  F.  M.  G.  M. 

Estimation  of  Soluble  Silica  in  Trass.  Anton  Haubloch 
{Chein.  Zeit.,  1912,  36,  1058— 1059).— Freshly  prepared  5%  sodium 
hydroxide  solution  should  be  used  for  separating  the  silica  from  the 
sand,  quartz,  etc.,  in  this  mineral ;  the  employment  of  potassium 
hydroxide  is  not  recommended.  The  mineral  should  not  be  too  finely 
powdered,  and  attention  is  drawn  to  the  fact  that  other  constituents, 
besides  silica,  may  be  dissolved  by  the  alkali.  W.  P.  S. 

Estimation  of  Total  Potassium  in  Minerals.  Charles  J. 
ScuoLLENBEKQER  {J.  Ind.  Eng.  Chem.,  1912,  4,  436). — The  author 
considers  Lawrence  Smith's  method  for  estimating  potassium  in 
minerals  to  be  tedious,  and  the  modification  by  Pettit  and  Ystgard 
{^Proc.  of  Assoc.  Official  Agricultural  Cliemiats,  1 906)  to  be  unsatisfactory, 
and  suggests  the  following  procedure.  * 

The  operation  is  conducted  according  to  Smith's  procedure  until  the 
filtrate  from  washing  out  the  alkalis  from  the  fusion  is  obtained ;  this 
is  evaporated  to  dryness  with  hydrochloric  acid,  taken  up  with  2  c.c.  of 
hydrochloric  acid,  25  c.c.  hot  water  added,  and  the  solution  filtered. 
Chloroplatinic  acid  is  added,  and  the  mixture  evaporated  until  of  semi- 
solid consistency,  treated  with  acidified  alcohol  (which  dissolves 
calcium  chloride),  and  collected  in  a  special  tubular  filter  (sketch  given) 
with  suction  on  a  perforated  platinum  disk,  which  is  covered  with  a 
layer  of  asbestos,  a  linen  cloth  disk,  and  glass  wool.  When  thoroughly 
washed  with  acidified  alcohol,  the  precipitate  is  dissolved  with  hot  water 
into  a  tared  platinum  dish,  and  after  evaporation  dried  and  weighed. 

F.  M.  a.  M. 

Estimation  of  Potassium  as  Perchlorate  in  Potassium 
Manures.  Arthur  Striqel  and  J.  Dodt  {Landw.  Versuchs.-StcU., 
1912,  78,  179— 188).— The  potassium  salt  (10  grams)  is  boiled  for 
five  minutes  with  water  (about  300  c.c.)  and  hydrochloric  acid 
(D  ri25,  2  c.c),  and  the  sulphuric  acid  precipitated,  avoiding  a  large 
excess  of  barium  chloride.  The  solution,  when  cold,  is  diluted  to 
500  c.c.  and  filtered.  A  portion  of  the  filtrate  (25  c.c.  ==  05  gram  of 
substance)  is  then  evaporated  with  10  c.c.  of  22%  perchloric  aCid  until 
quite  syrupy.     The  residue  is  treated  in  the  usual  manner,  and  the 
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potassium   perchlorate  collected   in   a  Gooch    crucible   and   dried   at 
180°.  N.  H.  J.  M. 

Analysis  of  the  Metals  and  of  the  Commonest  Metallic 
Alloys  by  Electrolytic  Methods.  R.  Belasio  (Ann.  Lab.  Gabelle, 
1912,  6,  245 — 303). — A  detailed  account  of  the  methods  employed  in 
the  Laboratori  Chimici  delle  Gabelle  in  Rome  for  the  estimation  of 
certain  metals  and  a  large  number  of  common  alloys.  K.  Y.  S. 

Electrolytic  Estimation  of  Zinc  in  the  Presence  of  Am- 
moniacal  Salts.  R.  Belasio  {Ann.  Lab.  Gabelle,  1912,  6,  239 — 244). 
— The  electrolytic  estimation  of  zinc  in  presence  of  ammonium  salts 
must  take  place  in  acid  solution,  and  has  been  possible  hitherto  only 
when  rotating  electrodes  are  employed  (compare  Sand,  Trans.,  1907, 
91,  373).  The  author  now  finds  that  the  estimation  of  zinc  in  the 
presence  of  ammonium  salts  can  be  effected  with  accuracy  in  the 
presence  of  free  lactic  acid,  potassium  and  ammonium  lactates  and 
potassium  sulphate,  using  stationary  electrodes.  The  zinc  solution 
(containing  0*1 — 0*3  gram  in  the  form  of  sulphate)  is  acidified  with 
lactic  acid,  made  alkaline  with  potassium  hydroxide,  treated  with  a 
further  5  c.c.  of  lactic  acid,  made  up  to  about  200  c.c,  and  treated  with 
3  grams  of  ammonium  oxalate  and  5  grams  of  potassium  sulphate. 
The  liquid  is  electrolysed  for  three  to  four  hours  with  a  current  density 
0"4 — 0'5  amp.  at  3 — 3 '5  volts,  using  a  coppered  Winkler  electrode. 
After  two  or  three  hours  it  is  well  to  increase  the  current  density  to 
1  amp.,  and  to  add  2  c.c.  of  lactic  acid.  R.  Y.  S. 

Rapid  Electro-analysis  under  Diminished  Pressure.  Franz. 
Fischer  and  Emil  Stecher  (Zeitsch.  Elektrochem.,  1912,  18,  809 — 816) 
— The  method  already  described  (compare  Abstr.,  1911,  ii,  1129)  has 
been  further  tested  in  the  estimation  of  single  metals,  and  also  in 
separations.  Zinc,  like  copper,  can  only  be  rapidly  estimated  under 
diminished  pressure  when  the  temperature  is  high.  The  method  is 
not  particularly  suitable   for  the  estimation  of  lead  as  peroxide. 

Good  results  were  obtained  in  the  estimation  of  copper  in  brass,  the 
separation  of  copper  and  nickel,  and  the  separation  of  silver  and  copper. 
In  the  latter  case,  neutral  or  acidified  solutions  of  the  sulphates  were 
used,  and  Brunck's  method  of  using  an  Edison  accumulator  was 
adopted  (compare  Abstr.,  1911,  ii,  1136).  The  advantage  of  the  use 
of  diminished  pressure  is  shown  by  the  fact  that  O'l  gram  of  silver  can 
be  deposited  in  fifteen  minutes  (Brunck  required  about  an  hour  to 
effect  this),  and  the  complete  determination  of  silver  and  copper  occupies 
only  three-quarters  to  one  hour.  The  arrangement  for  washing  a 
deposit  without  interrupting  the  current  is  described.  For  full 
experimental  details  of  the  estimations  the  original  paper  must  be 
consulted.  G.  S. 

Gravimetric  Separation  of  Zinc  and  Nickel.  Thomas  Cock- 
burn,  A.  D.  Gardiner,  and  John  W.  Black  {Analyst,  1912,  37, 
443 — 446). — An  investigation  as  to  the  accuracy  of  several  methods 
proposed  from  time  to  time.     Separation  of  the  zinc  as  sulphide  in 
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presence  of  formic  acid  (Waring's  method)  gives  satisfactory  results, 
but  the  precipitation  of  the  nickel  by  dimethylglyoxime  is  still  more 
delicate  (Brunck,  Abstr.,  1907,  ii,  989).  L.  de  K. 

Titration  of  Copper  Salts  with  Titanium  Trichloride.  Ludwio 
MosER  {C/iem,  Zeit.,  1912,  36,  1126—1127). — Cupric  solutions  may  be 
titrated  directly  with  titanium  trichloride  in  hydrochloric  acid  solution 
without  the  use  of  potassium  thiocyanate  and  a  ferrous  salt  as  indicators  ; 
the  end-point  of  the  titration  is  shown  when  the  greenish-yellow 
solution  becomes  colourless.  The  cupric  solution  is  treated  with  from 
20  to  30  c.c.  of  concentrated  hydrochloric  acid,  boiled  for  about  one 
minute,  and  titrated  at  once,  or  cooled  in  an  atmosphere  of  carbon  dioxide 
and  then  titrated  (compare  Trans.,  1906,  89,  1491).  W.  P.  S. 

Fusion  of  Certain  Rare  Earths  with  Sodium  Carbonate, 
and  the  Separation  of  Tungsten  from  Iron,  Glucinum,  and 
Aluminium.  Max  Wunder  and  A.  Sciiapiro  (A7in.  Chim.  anal.y 
1912,  17,  323 — 327). — When  cerium  oxide  is  fused  with  sodium 
carbonate  for  forty-five  minutes,  then  treated  with  hot  water,  and 
a  further  quantity  of  the  carbonate  added,  only  a  small  quantity 
of  the  oxide  (about  03%)  goes  into  solution.  Under  similar 
treatment,  lanthanum  oxide  yields  0*5%  of  soluble  oxide,  didymium 
oxide  about  14%,  erbium  oxide  5  to  6%,  and  thorium  oxide,  0*62%. 
Tungstic  oxide  was  rendered  completely  soluble  by  fusion  with  sodium 
carbonate,  and  results  of  experiments  are  given  showing  that  tungstic 
oxide  may  be  separated  in  this  manner  from  ferric  oxide  or  glucinum 
oxide.  Tungstic  oxide  may  also  be  separated  from  aluminium  oxide 
by  fusion  with  sodium  carbonate,  and  treating  the  resulting  solution 
with  an  excess  of  ammonium  nitrate  (compare  this  vol.,  ii,  96,  687). 

W.  P.  S. 

Electrolytic  Separation  of  Iron  and  Manganese.  Analysis 
of  Perro-manganese.  R.  Belasio  {Ann.  Lab.  GaheUe,  1912, 
6,  207 — 216). — When  a  solution  of  iron  and  manganese  in  ammonium 
oxalate  is  electrolysed  in  the  presence  of  hydrazine  sulphate,  iron  is 
deposited  quantitatively,  whilst  the  hydrazine  prevents  the  deposition 
of  manganese  dioxide  at  the  anode.  The  process  affords,  therefore,  a 
simple  and  convenient  method  of  separation  of  the  two  metals. 

The  iron  and  manganese  in  the  form  of  sulphates  (up  to  03  gram  of 
each)  are  dissolved  in  warm  water  slightly  acidified  with  sulphuric 
acid,  and  the  solution  is  poured  into  a  solution  of  6  to  8  grams  of 
ammonium  oxalate  in  a  little  boiling  water.  The  liquid  is  made  up  to 
about  200  c.c,  and,  when  cold,  5  c.c.  of  a  solution  of  hydrazine  sulphate 
(1  gram  in  50  c.c.)  are  added,  and  the  solution  is  electrolysed  with  a 
current  density  of  0*7  ampere  at  4  to  45  volts.  The  cathode  is  a 
Winkler  electrode,  and  the  anode  a  platinum  spiral.  During  the 
electrolysis,  which  lasts  two  or  three  hours,  the  remainder  of  the 
hydrazine  sulphate  solution  is  added  in  the  neighbourhood  of  the 
anode  at  the  rate  of  8  to  10  drops  per  minute  from  a  tap-funnel 
terminating  in  a  capillary  tube.  When  a  drop  of  the  liquid  gives  a 
scarcely  perceptible  coloration  with  nitric  acid,  hydrochloric  acid  and 
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ammonium  thiocyanate,  the  electrode  is  removed,  washed,  dried  at 
70 — 80°,  and  weighed.  The  liquid  is  evaporated  to  a  volume  of 
70 — 80  c.c. ;  this  also  removes  the  ammonium  carbonate  it  now 
contains.  It  is  treated  with  1*5  grams  of  chrome  alum,  10  grams  of 
ammonium  acetate,  filtered  into  a  platinum  dish,  treated  with  3  c.c. 
of  50%  ammonia,  and  (the  dish  serving  as  the  anode)  electrolysed  at 
70 — 80°  with  a  current  density  of  0'5 — 0*6  ampere  at  2  to  3  volts. 
When  the  electrolysis  is  complete,  the  deposit  of  manganese  dioxide  is 
washed  and  heated  to  redness  to  convert  it  into  MugO^,  which  is  again 
washed  with  water,  calcined,  and  weighed. 

The  method  is  suitable  for  the  analysis  of  ferro-manganese,  the 
metals  being  brought  into  the  form  of  sulphates  before  electrolysis. 

E.  V.  S. 

New  Volumetric  Estimation  of  Uranium.  Victor  Auger 
{Compt.  rend.,  1912,  165,  647 — 649). — A  volumetric  method  for  the 
estimation  of  uranium  in  the  presence  of  iron  or  titanium.  In  the 
absence  of  titanium  the  uranium  is  reduced  by  zinc  in  acid  solution. 
If  titanium  is  present,  the  reduction  must  be  carried  out  by  means  of 
the  exact  amount  of  a  titanous  salt  in  the  presence  of  a  large  excess 
of  sodium  tartrate.  The  containing  vessel  is  then  filled  with  carbon 
dioxide,  and  the  reduced  uranium  is  titrated  back  with  a  standard 
solution  of  a  ferric  salt,  ammonium  thiocyanate  being  used  as 
indicator.  In  the  presence'  of  large  quantities  of  iron,  the  results 
obtained  are  slightly  too  high.  W.  G. 

The  Valuation  and  Technical  Extraction  of  Uranium 
Micas.  Fritz  Glaser  {Ch^m.  ZeiL,  1912,  36,  1166— 1167).— In 
the  separation  of  uranium  from  iron  by  means  of  ammonium  csrbonate, 
the  iron  is  free  from  uranium,  but  the  uranium  always  contains  a  little 
iron.  This  is  removed  by  fusing  the  ignited  precipitate  with  potassium 
hydrogen  sulphate,  dissolving  in  water,  filtering,  neutralising  the 
filtrate,  and  precipitating  the  iron  with  an  excess  of  ammonium 
sulphide. 

In  the  extraction  of  autunite  with  acids,  sulphates  are  always 
present,  and  in  view  of  the  fact  that  radium  forms  the  most  insoluble 
of  all  sulphates,  the  effect  of  other  substances  on  its  solubility  has 
been  studied.  Experiments  with  autunite  show  that  the  solubility  of 
radium  sulphate  is  much  increased  by  the  presence  of  iron  salts. 
Even  if  the  hydrochloric  acid  used  contains  10%  of  sulphuric  acid,  the 
greater  part  of  the  radium  is  then  extracted.  The  quantity  of 
autunite  in  the  Portuguese  rocks  is,  however,  very  small,  and 
mechanical  concentration  is  impracticable.  C.  H.  D. 

Analysis  of  White  Metals  for  Bearings,  Ornaments,  and 
Type.  R.  Belasio  {Ann.  Lab.  Gabelle,  1912,  6,  217— 229).— The 
ordinary  methods  of  analysing  these  alloys  effect  the  separation  of 
the  tin  and  antimony  from  the  lead  and  copper  by  means  of  sodium 
sulphide,  and  they  have  the  disadvantage  that  some  of  the  copper 
dissolves  in  the  sodium  sulphide  when  the  latter  contains  traces  of 
polys  ulphides.     The  author   eliminates  this   error  by  recovering  and 
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estimating  the  part  of  the  copper  so  dissolved,  taking  advantage  of  the 
fact  that,  in  the  presence  of  potassium  cyanide,  the  copper  in  question 
forms  a  complex  ion  and  is  not  deposited  when  the  antimony  is  obtained 
by  electrolysis.  After  the  removal  of  the  antimony,  the  sodium 
sulphide  solution  contains  the  tin  as  well  as  the  copper  above-mentioned. 
The  tin  is  converted  into  oxalate,  and  the  traces  of  copper  present  are 
precipitated  with  hydrogen  sulphide  ;  the  filtrate  is  then  ready  for  the 
electrolytic  estimation  of  the  tin.  Detailed  schemes  of  analysis  are 
given  for  anti-friction  metals  (containing  a  large  amount  of  tin)  and 
for  type-metal,  etc.  (containing  a  large  amount  of  lead).        R.  V.  S. 

Electrolytic  Estimation  of  the  Tin  in  Metal  Foil  of  Lead, 
Tin,  and  Antimony  Externally  Tinned.  R.  Belasio  {An7i.  Lab. 
Gabelle,  1912,  6,  231— 237).— Owing  to  tbe  high  price  of  tin,  "  tin  "- 
foil  and  other  "  tin  "  objects  are  often  made  of  an  alloy  of  lead,  tin, 
and  antimony,  which  is  then  tinned  electrolytically.  If  such  objects 
are  treated  at  40°  with  sodium  hydroxide  solution  (10%)  containing  a 
few  drops  of  hydrogen  peroxide,  the  external  tin  is  dissolved,  whilst 
the  tin  of  the  alloy  is  attacked  but  slightly  or  not  at  all.  The  solution 
is  neutralised,  and  treated  with  sodium  sulphide.  After  filtering  from 
traces  of  lead,  the  solution  is  decolorised  with  potassium  cyanide, 
acidified  with  sulphuric  acid,  and  boiled  ;  the  tin  sulphide  precipitated 
is  dissolved  in  hydrochloric  acid  with  addition  of  potassium  chlorate, 
and  the  tin  is  estimated  electrolytically  as  described  below. 

The  author  gives  a  description  of  his  method  for  the  electrolytic 
estimation  of  tin.  The  alloy  is  dissolved  in  Nissenson's  mixture  of 
nitric  and  tartaric  acids ;  the  lead  is  precipitated  as  sulphate,  and  the 
filtrate  is  rendered  alkaline  and  boiled  with  sodium  sulphide,  which 
precipitates  traces  of  lead,  copper,  etc.  After  filtration,  the  solution 
is  decolorised  with  potassium  cyanide,  and  at  the  boiling  point  it  is 
treated  with  sulphuric  acid  until  the  reaction  is  acid.  The  precipitated 
sulphides  of  tin  and  antimony  are  dissolved  in  hydrochloric  acid  (with 
potassium  chlorate),  the  solution  is  neutralised  with  ammonia,  and 
boiled  after  the  addition  of  oxalic  acid.  When  the  hydroxides  have 
dissolved,  ammonium  oxalate  is  added,  and  the  antimony  is  precipitated 
at  95 — 98°  with  hydrogen  sulphide.  After  filtering  and  removing  the 
hydrogen  sulphide,  the  liquid  is  electrolysed  with  a  current  density  of 
0*4  amp.  at  3 — 4  volts.     The  tin  is  deposited  in  ten  to  fifteen  hours. 

R.  V.  S. 

Detection  of  Antimony  and  of  Tin  in  Metallic  Alloys. 
R.  Belasio  {Ann.  Lab.  Gabelle,  1912,  6,  501— 503).— The  formation  of 
an  orange-red,  sparingly  soluble  iodide  of  ceesium  and  antimony, 
already  employed  by  Behrens  as  a  microchemical  reagent  for  antimony, 
can  be  employed  to  detect  this  metal  in  alloys,  and  is  especially 
convenient  when  much  tin  is  present.  A  solution  of  1  gram  of 
potassium  iodide  and  1  gram  of  ciesium  chloride  in  5  grams  of  distilled 
water  is  employed  as  a  reagent.  The  alloy  is  dissolved  in  sulphuric 
acid,  the  liquid  is  diluted  with  an  equal  volume  of  water,  and  filtered. 
To  a  few  drops  of  the  filtrate  a  crystal  of  sodium  sulphite  is  added, 
and,  after  warming,  one  or  two  drops  of  the  above  reagent  are  added. 
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In  the  presence  of  antimony,  a  permanent  red  precipitate  is  formed. 
After  filtration,  the  rest  of  the  liquid  is  boiled  with  antimony  powder, 
which  reduces  stannic  sulphate  to  stannous  sulphate,  so  that  a 
precipitate  with  mercuric  chloride  indicates  the  presence  of  tin. 

R.  V.  S. 

Qualitative  Detection  of  Zirconium.  Wilhelm  Biltz  and 
Werner  Mecklenburg  {Zeitsch.  angew.  Chem.,  1912, 25,  2110 — 2111*). 
— A  bead  is  prepared  by  fusing  the  substance  to  be  tested  for 
zirconium,  which  must  be  free  from  phosphoric  acid,  with  sodium 
carbonate  on  a  platinum  spiral  in  the  oxidising  flame  of  the  blowpipe. 
The  mass  is  then  dissolved  in  hydrochloric  acid,  boiled,  and  tested  with 
disodium  hydrogen  phosphate.  A  more  or  less  abundant  gelatinous 
precipitate  shows  the  presence  of  zirconium. 

Iron,  aluminium,  the  rare  earths,  thorium,  glucinum,  titanium,  and 
silicic  acid  are  inert;  tin,  however,  should  be  absent,  or  else  must  be 
removed  previously.  L.  de  K. 

A  New  Method  for  the  Estimation  of  Vanadium.  D.  J. 
Demorest  (/.  Ind.  Bng.  Chem.,  1912,  4,  249— 250).— The  following 
method  for  the  estimation  of  vanadium  in  steel  depends  on  the  selective 
oxidation  of  ferrous  sulphate  in  the  presence  of  vanadyl  sulphate  by 
means  of  manganese  dioxide.  The  vanadyl  sulphate  is  then  estimated 
by  adding  excess  of  potassium  permanganate  and  titrating  back  with 
sodium  arsenite.  This  differential  oxidising  action  apparently  contra- 
dicts the  results  of  J.  R.  Cain  (this  vol.,  ii,  390),  but  the  discrepancy  is 
explained  (see  following  abstract). 

The  manganese  dioxide  should  be  sufficiently  fine  to  pass  through  a 
200-mesh  sieve,  and  yet  should  settle  in  a  beaker  of  water  in 
thirty  seconds. 

The  process  is  as  follows  :  A  2-gram  sample  of  the  steel  or  iron  is 
dissolved  in  a  mixture  of  30  c.c.  of  water  with  12  c.c.  of  concentrated 
sulphuric  acid  by  application  of  heat ;  1  c.c.  of  nitric  acid  (D  1"42)  is 
carefully  added  to  oxidise  the  iron,  and  nitrous  fumes  removed 
by  boiling.  The  solution  is  diluted  with  water  (30  c.c),  and  all 
carbon  oxidised  by  boiling  with  a  strong  solution  of  potassium 
permanganate. 

Ferrous  sulphate  is  now  added  to  reduce  the  MnOg,  HMnO^, 
HgCrO^,  and  HgYO^,  and  any  possible  nitrous  fumes  removed  by 
boiling ;  the  volume  of  the  solution  is  increased  to  250  c.c,  and 
potassium  permanganate  added  until  a  pink  coloration  is  obtained. 
The  cooled  solution  is  again  reduced  with  an  excess  of  ferrous  sulphate, 
about  1  gram  of  manganese  dioxide  is  added,  and  the  solution 
vigorously  shaken  until  ferrous  iron  is  no  longer  present ;  the  end 
should  be  taken  when  the  test  does  not  show  blue  immediately,  as  the 
vanadyl  sulphate  present  reduces  the  ferri-to  ferro-cyanide  and  exhibits 
a  blue  colour  after  a  few  seconds. 

After  separation  of  manganese  dioxide  (by  filtration),  the  unoxidised 
vanadyl  sulphate  [^202(804)2]  is  treated  with  excess  of  standard 
potassium  permanganate,  and  the  excess  subsequently  titrated  with 
*  and^naZ.  Fis.  Quim.,  1912,  10,  314—316. 
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standard  sodium  arsenite  solution,  when  the  end-point  is  very  sharp. 
A  blank  experiment  must  be  made  on  a  vanadium-free  steel,  and 
the  result  deducted,  which  generally  amounts  to  about  000075  gram 
of  vanadium.  F.  M.  G.  M. 

A  New  Method  for  the  Estimation  of  Vanadium  ;  an 
Explanation.  J.  R.  Cain  and  D.  J.  Demorest  {J.  Ind.  Eng,  Chem., 
1912,  4,  256). — The  discrepancy  in  the  results  obtained  individually 
by  the  authors  in  this  estimation  (compare  this  vol.,  ii,  390  and 
preceding  abstract)  is  found  to  bo  due  to  difference  in  size  of  the 
particles  of  manganese  dioxide  employed  by  these  workers.  They 
exchanged  samples  of  manganese  dioxide,  and  under  these  conditions 
corroborated  each  other's  results ;  it  was  then  noted  that  the  dioxide 
which  oxidised  differentially  was  much  coarser  than  that  employed  by 
J.  R.  Cain,  which  oxidised  both  the  iron  and  vanadium.  On  grind- 
ing the  coarse  manganese  dioxide  very  fine,  it  was  found  to  oxidise 
both  iron  and  vanadium,  whilst  a  coarse  portion  which  was  isolated 
from  J.  R.  Cain's  sample  was  found  to  oxidise  differentially.  The 
discrepancy  is  thus  evidently  due  to  a  difference  in  the  velocities  of 
the  reactions: 

(1)  Yp^  +  MnO^=^MnO  +  Y^O, 

(2)  FeO    +  MnOj  =  Fe^O^  +  MnO  ; 

with  the  finely  powdered  manganese  dioxide  both  reactions  went  to 
completion,  whereas  in  the  other  case  (Demorest's)  the  reaction 
(1)  was  inappreciable,  and  reaction  (2)  completed  during  the  period  of 
treatment.  F.  M.  G.  M. 

A  Rapid  Method  for  the  Estimation  of  Vanadium  in  Steels, 
Ores,  etc.,  based  on  its^Quantitative  Inclusion  by  the  Phospho- 
molybdate  Precipitate.  J.  R.  Cain  and  J.  C.  Hostetter  {J.  Ind. 
Eng.  C/iem.,  1912,  4,  250 — 256). — When  vanadium  is  carried  down 
with  an  ammonium  phosphomolybdate  precipitate,  the  orange  to  brick- 
red  substance  so  obtained  shows  markedly  different  properties  from 
normal  ammonium  phophomolybdate  (compare  Brearley  and  Ibbotson, 
T/te  Analysis  of  Steel  Works  Material,  1902,  165),  and  precipitation 
being  complete,  it  is  possible  by  this  means  to  separate  iron  from 
vanadium. 

For  steels  containing  vanadium,  chromium,  nickel,  titanium, 
manganese,  and  molybdenum,  the  solution  is  prepared  exactly  as  for  a 
phosphorus  determination,  nearly  neutralised  with  ammonium 
hydroxide,  and  treated  with  a  solution  of  sodium  phosphate  containing 
at  least  ten  times  as  much  phosphorus  as  there  is  vanadium  present ; 
the  precipitation  is  carried  out  by  the  ordinary  method,  and  the 
precipitate,  after  being  well  washed  with  hydrogen  ammonium  sulphate, 
is  dissolved  in  concentrated  sulphuric  acid  (5 — 8  c.c.  for  every  10  mg. 
phosphorus  present)  with  the  addition  of  a  few  drops  of  nitric  acid ; 
the  vanadium  is  then  reduced,  and  subsequently  titrated  with  potassium 
permanganate  at  70 — 80°. 

The  following  alternative  methods  of  dealing  with  the  mixed 
precipitate  are  also  described  in  detail:  (1)  the  reduction  of  vanadic 
acid   by   sulphur   dioxide   (Abstr.,    1908,   ii,    540);    (2)   colorimetric 
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estimation   of   vanadic   acid  (Gregory,  Proc,   1908,   232,  and  Cliem. 
News,  1909,  100,  221). 

A  number  of  necessary  precautions  are  described,  and  the  author 
draws  the  conclusion  that  the  precipitation  is  quantitative,  that  the 
vanadium  can  be  subsequently  separated  from  molybdic  acid,  or  it  can  be 
reduced  without  simultaneously  reducing  the  molybdic  acid,  and  that 
the  method  is  rapid  and  accurate,  F.  M.  G.  M. 

The  Rapid  Estimation  of  Vanadium  in  Steel.  Fbank 
Garratt  (/.  Ind.  Eng.  Chem.,  1912,  4,  256), — A  modification  of 
Johnson's  method  {Chem.  Analysis  of  Special  Steels,  etc.,  p.  8)  for 
determining  vanadium  in  steel  in  which  the  oxidation  of  the  chromium 
and  vanadium  in  hot  dilute  sulphuric  acid  with  potassium  permanganate 
{loc.  cit.)  is  omitted. 

The  steel  (2  grams)  is  dissolved  in  about  50  c.c,  of  dilute  sulphuric 
acid,  the  iron  and  tungsten  oxidised  with  nitric  acid,  and  boiled  until 
the  precipitated  tungstic  acid  is  of  a  pure  yellow  colour.  The  solution 
is  diluted,  the  tungstic  acid  separated,  and  a  little  ferious  sulphate 
solution  added  to  the  filtrate,  which  is  immediately  titrated  with 
standard  ferrous  ammonium  sulphate  in  the  presence  of  potassium 
ferricyanide. 

The  author  considers  this  method  more  suitable  than  those  of 
Blair  or  J.  R,  Cain  for  employment  in  a  technical  laboratory, 

F.  M,  G.  M. 

Estimation  of  Small  Quantities  of  Antimony  in  Lead- 
Antimony  Alloys  by  means  of  the  Quartz  Mercury  Thermo- 
meter, K.  Friedrich  {Metallurgie,  1912,  9,  446 — 449).— The 
estimation  of  small  quantities  of  antimony,  up  to  6%,  in  lead  is 
conveniently  performed  by  determining  the  initial  freezing  point  by 
means  of  a  quartz  mercury  thermometer.  The  accuracy  of  the  instru- 
ment is  not  injured  by  repeated  use,  the  thermometer  being  introduced 
without  previous  heating  into  the  lead  at  350'^.  The  error  is  less  than 
0-1%  if  the  alloy  is  stirred.  The  accuracy  falls  off  from  8%  of 
antimony.  C.  H.  D. 

Action  of  Dimethylglyoxime  on  Platinum.  Max  Wunder 
and  V.  Thuringer  {Ann.  Gliim.  anal,  1912, 17,  328— 329).— Although 
platinum  salts  yield  a  precipitate  with  dimethylglyoxime,  the  reaction 
is  not  quantitative,  and,  even  when  sodium  acetate  is  added  to  reduce 
the  action  of  the  mineral  acid  present,  the  results  obtained  are 
untrustworthy.  W.  P.  S. 

Hiibener's  Method  of  Estimating  Caoutchouc  as  its 
Bromide.  Gerhard  Hubener  (Gummi  Zeit.,  1912,  26,  1281 — 1284). 
— A  reply  to  the  criticism  of  Hinrichsen  and  Kindscher  (this  vol.,  ii, 
397) ;  the  author  maintains  his  position  and  refers  to  the  work  of 
Budde  (Abstr.,  1909,  ii,  828)  and  Utz  (this  vol.,  ii,  1002). 

F.  M.  G.  M. 

Hiibener's  Method  of  Estimating  Caoutchouc  as  its 
Bromide.  E.  Becker  {Gummi  Zeit.,  1912,  26,  1503.  Compare 
Abstr.,  1911,  ii,  445).-^The  g,ut]ior  discusses  the  methods  of  estimate 
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ing  caoutchouc  as  bromide  which  have  been  suggested  by  other  workers 
(compare  Abstr.,  1911,  ii,  545,  1036).  F.  M.  G.  M. 

HUbener's  Method  of  Estimating  Caoutchouc  as  its 
Bromide.  Geuiiaud  HOnENER  {Gummi  Zeit.,  1912,  28,  1711  —  1712). 
— Polemical  (compare  Korneck,  Abstr.,  1911,  ii,  545,  and  Spence 
and  Galletly,  Abstr.,  1911,  ii,  1035).  F.  M.  G.  M. 

Methods  of  Testing  Rubber  Contents  in  Raw  and 
Vulcanised  Rubber.  W.  A.  Ducca  (J.  Ind.  Eng.  Chem.,  1912,  4, 
372 — 374). — A  review  of  the  most  important  results  obtained  by 
different  workers  regarding  the  direct  determination  of  caoutchouc 
by  «ieans  of  the  nitrosite  (or  nitrosate)  and  the  tetrabromide  methods. 

The  work  of  Harries  is  described,  and  the  criticisms  of  Alexander 
and  Gottlob  on  it  discussed,  the  author  considering  (with  the  former) 
that  the  nitrosate  method  is  of  no  value  in  estimating  actual 
caoutchouc  in  either  raw  or  vulcanised  rubber,  although  it  may  prove 
an  excellent  method  for  determining  the  "  vulcanisation  coefficient," 
in  which  the  nitrosate  is  only  employed  as  a  means  to  completely 
precipitate  the  sulphur  of  vulcanisation. 

The  tetrabromide  method  as  originated  by  Budde,  first  as  a 
gravimelric  and  subsequently  modified  to  a  volumetric  process,  is 
also  discussed,  together  with  a  review  of  the  criticisms  of  Fendler  and 
Kuhn,  Harries  and  Eimpel,  Spence,  Hinrichsen  aid  Kindscher, 
Axelrod,  and  Hlibener  on  the  process,  and  the  author  considers  that, 
although  a  satisfactory  method  is  as  yet  unknown,  much  progress  is 
being  made  towards  elucidating  this  problem.  F.  M.  G.  M. 

The  Estimation  of  Methyl  Alcohol  in  Ethyl  Alcohol  and 
in  AlcohoUc  Beverages.  Adolfo  Bono  (Chem.  Zeit.,  1912,  36, 
1171). — The  liquid  to  be  tested  is  distilled,  the  vapours  passing  into 
a  flask  containing  an  acid  solution  of  potassium  dichromate.  The 
escaping  vapoui's  are  condensed.  The  first  portion  of  the  distillate 
contains  only  acetaldehyde.  Formaldehyde  is  tested  for  in  the 
following  fractions  by  means  of  phenylhydrazine  and  sodium  nitro- 
prusside.  The  method  is  capable  of  detecting  an  admixture  of 
1—2%  of  methyl  alcohol.  C.  H.  D. 

Detection  and  Estimation  of  Methyl  Alcohol  in  Alcoholic 
Liquids.  A.  Schliciit  {Zeitsch.  Uffentl.  Chem.,  1912, 18,  337—340).— 
The  method  proposed  is  based  on  the  fact  that  methyl  alcohol  is 
oxidised  by  chromic  acid  with  the  formation  of  carbon  dioxide  and 
water,  whilst  ethyl  alcohol  under  similar  conditions  yields  acetic  acid. 
A  quantity  of  the  spirit  to  be  tested,  corresponding  with  about 
0  5  c.c.  of  alcohol,  is  diluted  with  twenty  times  its  volume  of  water, 
and  then  mixed  with  a  solution  consisting  of  5  grams  of  potassium 
dichromate  dissolved  in  30  c.c.  of  dilute  sulphuric  acid,  care  being 
taken  to  keep  the  mixture  cool.  When  methyl  alcohol  is  present, 
carbon  dioxide  is  evolved,  and  may  be  identified  by  absorbing  it 
in  barium  hydroxide  solution.  The  test  will  detect  the  presence 
of  Q'5%  of  methyl  alcohol  in  Qthyl  alcohol.     Th@  quantity  of  methyl 
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alcohol  present  may  be  estimated  by  collecting  the  carbon  dioxide  and 
measuring  the  amount  of  the  latter ;  traces  of  acetic  acid,  which  are 
evolved  when  the  oxidising  solution  is  warmed  to  expel  the  carbon 
dioxide,  may  be  eliminated  by  passing  the  gases  through  a  neutral  or 
slightly  acid  soap  solution.  The  amount  of  dichromate  used  in  the 
oxidation  also  indicates  the  proportion  of  methyl  alcohol  to  ethyl 
alcohol,  100  grams  of  methyl  alcohol  requiring  150  grams  of  oxygen, 
whilst  100  grams  of  ethyl  alcohol  require  69*6  grams  of  oxygen. 

W.  P.  S. 

Estimation  of  Glycerol  in  Pats.  Richard  Willstatter  and 
Antonio  Madinaveitia  {Ber.,  1912,  45,  2825— 2828).— Of  the  various 
methods  for  the  estimation  of  glycerol  in  fats,  that  devised  by  Zeisel 
andFanto  (Abstr.,  1902,  ii.  111,  585)  is  the  most  satisfactory,  but  it 
involves  the  preliminary  saponification  of  about  20  grams  of  fat 
and  conversion  of  the  resulting  glycerol,  by  means  of  hydriodic  acid, 
into  tVopropyl  iodide,  which  is  then  estimated  by  the  ordinary  Zeisel 
process.  The  authors  find  that  if  a  small  quantity  (0*15  to  0*35  gram) 
of  fat  is  heated  with  10  c.c  of  hydriodic  acid  (D  1*8),  first  at  100 — 115° 
until  the  reaction  is  apparently  complete  and  then  for  one  hour  at 
135 — 140°,  the  whole  of  the  glycerol  is  obtained  in  the  form  of  iso- 
propyl  iodide,  which  can  be  determined  in  the  usual  way  by  its  action 
on  alcoholic  s^ution  of  silver  nitrate. 

Lewkowitsol's  suggestion  that  the  percentage  of  hydroxy-con- 
stituents  in  fats  can  be  determined  by  direct  acetylation  of  the  fat 
with  acetic  anhydride  (Abstr.,  1898,  ii,  316)  is  untenable,  since  acetic 
anhydride  attacks  stearin  and  the  glycerides  of  the  ordinary  fatty  acids. 

T.  A.  H. 

Estimation  of  Sucrose  in  the  Presence  of  Other  Sugars. 
GiusEPPi  Testoni  {Ann.  Lab.  Gahelle,  1912,  6,  581—589).— 
The  author  confirms  the  trustworthiness  of  Jolles'  method  (Abstr., 
1911,  ii,  74;  compare  Bardach  and  Silberstein,  ibid.,  ii,  663).  The 
fermentation  method  with  the  Bulgarian  bacillus  can  be  made  to  give 
good  results,  but  is  less  convenient.  R.  V.  S. 

Choice  of  Yeasts  in  the  Bio-chemical  Detection  of  Sugars 
and  Glucosides.  Emile  Bourquelot  and  Henri  Hierissey  {J.  Pharm. 
Ghim,,  1912,  [vii],  6,  246 — 253). — Eosenthaler  has  stated  recently  (this 
vol.,  i,  640)  that  Bourquelot's  method  for  the  detection  of  sugars  and 
glucosides  in  plants  is  fallacious,  since  amygdalin  is  attacked  by  inver- 
tase,  and  consequently  the  initial  change  of  rotation  may  be  due 
.to  the  decomposition  of  amygdalin  as  well  as  sucrose.  This  objection 
is  ill-founded,  since  the  enzyme  which  attacks  amygdalin  and  produces 
mandelonitrile  glucoside  is  not  invertase,  but  amygdalase,  and  the 
latter  is  not  present  in  "  invertase  "  prepared  by  Bourquelot's  method 
from  "  top-yeast,"  and  the  results  of  a  number  of  new  experiments  are 
quoted  in  support  of  this.  The  second  difiiculty  mentioned  by  Kosen- 
thaler,  that  emulsin  preparations  are  often  Isevorotatory,  has  not  been 
experienced  by  the  authors,  but  it  is  quite  easy  to  allow  for  such 
initial  rotation  in  making  observations.  T.  A.  H. 
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Short  Notices.  Carl  Neubbrg  {Bioclievi.  Zeitach.,  1912,  43, 
500 — 5Q7). — Polarimciric  or  Reduction  Methods  /or  Estimation  of 
Sugar. — It  is  contended  that  pometimes  one  method  and  sometimes 
the  other  is  the  mpst  convenient,  and  that  no  general  rule  as  to  the 
method  to  be  used  can  be  adopted.  For  clinical  purposes,  however,  the 
polarimetric  method  would  appear  generally  to  be  the  more  convenient. 

Substance  causing  the  so-called  Cammidge  Reaction. — Various  sub- 
stances can  cause  this  reaction,  including  glycuronic  acid,  pento.se,  and 
hexoses.  The  first-named  substance  gives  the  naphtharesorcinol  and 
also  the  orcinol  reactions.  Pentose  gives  a  positive  orcinol  reaction 
only,  whereas  hexoses  give  a  negative  reaction  with  both  reagents. 
In  this  way  they  can  be  distinguished  from  one  another.  Out  of 
seven  human  urines  examined,  five  contained  glycuronic  acid,  and  one 
each  pentose  and  a  hexose.  Animal  urines  also  give  a  Cammidge 
reaction.  From  the  urine  of  a  calf,  a  reaction  product  with  phenyl- 
hydrazine  was  isolated,  which  had  the  properties  of  glyoxylic  asid 
phenylhydrazone.  S.  B.  S. 

Estimation  of  Galactan.  K.  Miyake  {J.  Coll.  Agric.  Imp.  Univ. 
Sapporo,  1912,  4,  337 — 345). — The  substance  (3  grams  or  less)  is 
extracted  with  ether,  treated  with  nitric  acid,  and  evaporated  on 
a  water-bath  as  in  Tollens'  method  {U.S.  Dept.  Agric.  Bur.  Cfiem.  Bull. 
No.  107).  It  is  then  filtered,  while  hot,  washed  with  hot  water,  and 
evaporated  to  one-third  of  the  original  volume.  After  twenty-four 
hours,  water  (10  c.c.)  is  added,  and  the  crystallised  mucic  acid  collected 
on  a  filter  and  washed  successively  with  water,  alcohol,  and  ether, 
after  which  it  is  dried  at  100°.  The  employment  of  ammonium 
carbonate  is  dispensed  with.  When  the  amount  of  galactan  is  less  than 
0-8%,  the  filtrate  should  be  concentrated  to  one-fifth  of  its  original 
volume  and  left  for  several  days  if  necessary. 

Different  factors,  according  to  the  amount  of  mucic  acid  produced, 
should  be  employed  for  calculating  the  amount  of  galactose. 

N.  H.  J.  M. 

Estimation  of  Cellulose  in  "Woods  and  Spinning  Fibres. 
Charles  F.  Cross  and  Edward  J.  Bevan  {Zeitsch.  Farh.  Ind.,  1912, 
11,  197 — 198). — The  authors  point  out  certain  anomalies  in  the  work 
of  Konig  and  Hiihn  (this  vol.,  ii,  1005)  on  cellulose,  and  suggest  that 
portions  of  the  work  should  be  revised  with  the  intent  to  clear 
up  these  points.  F.  M.  G.  M. 

Estimation  of  Cellulose  in  Woods  and  Spinning  Fibres. 
Josef  Konio  and  Fr.  HOhn  {Zeitsch.  Farb.  Ind.,  1912,  11,  209—210). 
— A  reply  to  Cross  and  Bevan  (preceding  abstract).         F.  M.  G.  M. 

New  Method  of  Analysis  for  Oitronella  Oil.  Victor  Boulez 
{BuU.  Soc.  chim.,  1912,  [iv],  11,  915—917.  Compare  this  vol., 
i,  880). — Twenty-five  or  50  grams  of  citronella  oil  are  placed  in  an 
Erlenmeyer  flask  with  100  or  200  grams  of  a  solution  (35 — 37° 
Be.)  of  sodium  hydrogen  sulphite  saturated  with  sodium  sulphite, 
shaken  thoroughly,  and  set  aside  during  two  to  three  hours.     One 
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hundred  or  200  grams  of  water  are  then  added,  and  the  mixture 
warmed  on  the  water-bath  during  some  hours  under  a  reflux  condenser 
with  frequent  agitation.  The  residual  oil  is  withdrawn  by  means  of  a 
separator  and  weighed,  and  the  citronellal  obtained  by  difference.  The 
"  geraniol "  in  the  residual  oil  can  be  determined  in  the  usual  way 
by  acetylation,  T.  A.  H. 

The  Relative  Value  of  Indicators  in  the  Acid  Titration  of 
Wines,  Fkancis  Marre  {Rev.  gen.  chim.  pur.  appl.,  1912,  15, 
242 — 243). — In  the  analysis  of  coloured  wines,  the  following  mixture 
is  recommended  as  an  indicator.  A  cold  saturated  solution  of  phenol- 
phthalein  in  alcohol  (7  gram  in  90  c.c.  of  alcohol)  and  fluorescein 
(1'2  grams)  dissolved  in  100  c.c.  of  cold  alcohol.  To  5  c.c.  of  clear  (or 
filtered)  wine,  5  drops  of  the  phenolphthalein  and  3  drops  of  the 
fluorescein  solution  are  added,  the  mixture  is  just  heated  to  boiling, 
diluted  with  5  c.c.  of  water,  and  subsequently  titrated. 

F.  M.  G.  M. 


The  Iodoform  Reaction  of  Lactic  Acid.  Carl  Neuberg 
{Biochem.  Zeitsch.y  1912,  43,  500 — 507). — The  statement  in  certain 
text-books  that  the  dl-acid  does  not  give  the  iodoform  reaction  is 
incorrect.  Other  substances  which  give  this  reaction  are  pyruvic 
acid,  aldol,  /8-hydroxybutyric  acid,  quercitol,  and  inositol.       S.  B.  S. 

Analysis  of  Commercial  Calcium  Citrate.  I.  Barboni  {Ann. 
Lab.  Gabelle,  1912,  6,  311 — 341). — The  author  has  investigated  a 
number  of  methods  which  have  been  proposed  for  the  analysis 
of  commercial  calcium  citrate.  Analysis  by  any  method  must 
be  preceded  by  a  qualitative  examination  for  tartrates,  oxalates,  and 
other  adulterants.  Spica's  method  is  convenient  and  rapid,  and  it 
gives  good  results  in  practised  hands ;  the  author  has  simplified  the 
apparatus  employed  in  it.  Patano's  method  {Intorno  dell'  analisi  del 
citrato  di  calcio,  Acireale,  1909)  is  very  exact  in  the  absence  of 
tartrates,  and  is  better  than  the  methods  of  Warington,  and  of 
Soldaini  and  Berte,  but  is  lengthy  and  difficult.  R.  V.  S. 

The  Detection  of  Conjugated  Glycuronic  Acid  in  Normal 
Urine.  Carl  Neuberg  and  Omer  Schewket  {Biochem.  Zeitsch.,  1912, 
44,  502 — 504). — The  orcinol  and  naphtharesorcinol  tests  for  glycuronic 
acid  derivatives  are  given  by  other  substances  contained  in  urine, 
such  as  nucleic  acid.  These,  unlike  glycuronic  acid  derivatives,  are 
insoluble  in  ether.  If  the  ethereal  extract  of  urine  is  used,  more 
certain  conclusions  as  to  their  presence  can  be  drawn  when  the  two 
above-named  tests  are  applied.  For  the  purpose  of  the  reaction,  to 
10  c.c.  of  urine,  acidified  with  2  c.c.  of  dilute  sulphuric  acid,  are  added 
10  c.c.  of  alcohol  and  20  c.c.  of  ether.  The  ethereal  layer,  after 
separating,  is  washed  with  water  or  saline  solution,  and,  after  addition 
of  water,  the  ether  is  evaporated  off.  The  tests  are  carried  out  with 
the  residue,  S.  B.  S. 
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The  Nature  of  Peroxydase.  Albert  Hesse  and  W.  D.  Kooper 
{Zeitach.  Nahr.  Genussm.,  1U12,  24,  301 — 309.  Compare  Abstr,, 
1911,  i,  592,  596). — In  view  of  a  recent  investigation,  the  authors  are 
of  the  opinion  that  the  peroxydase  reaction  of  milk  is  not  due  solely  to  the 
alkaline  constituents  of  the  milk,  but  to  the  presence  of  certain 
inorganic  substances.  They  draw  the  conclusion  that  the  reaction 
is  brought  about  by  the  catalytic  action  of  iron  compounds,  such  as 
ferrous  lactate.  This  salt  is  very  senhitive  towards  Rothenfusser's 
and  Arnold's  reagents,  and  gives  a  coloration  in  concentrations  con- 
taining less  iron  than  does  albumin  which  has  been  five  times  precipi- 
tated. Ferrous  lactate  solution  no  longer  gives  the  reaction  when 
boiled,  either  alone  or  in  the  presence  of  milk,  or  when  it  is  mixed 
with  boiled  milk.  Whilst  the  presence  of  mercuric  chloride  or 
chloroform  does  not  interfere  with  the  reaction,  the  latter  is  inhibited 
by  lactic  acid,  sodium  thiosulphate,  and  methyl,  ethyl  and  amyl 
alcohols.  W.  P.  S. 

Proposed  Modifications  of  Robin's  Method  for  the  Analysis 
of  Butter.  Lucien  Robin  {Ann.  Chim.  anal.,  1912,  17,  330—332). 
— The  author  points  out  that  alcoholic  iV^/2-hydrochloric  acid  does 
not  alter  in  strength  when  kept  for  some  length  of  time,  and  that,  for 
various  reasons,  its  use  is  preferable  to  that  of  an  aqueous  acid  solution,  as 
has  been  proposed  by  Marion.  There  is  no  necessity  to  employ  absolute 
alcohol  in  the  process,  95%  alcohol  being  equally  suitable,  provided  that 
less  water  is  added  subsequently  to  reduce  the  strength  to  46 '5%.  The 
filtration  of  the  fatty  acids  soluble  in  dilute  alcohol  may  be  carried  out 
at  a  temperature  of  15—18°.  W.  P.  S. 

Simplified  Apparatus  for  the  Estimation  of  the  Reichert- 
Meissl  and  Polenske  Numbers  [of  Fats].  A.  Goske  {Zeitsck. 
Nahr.  Cenusstn,  1912,  24,  274 — 276). — A  small  filter-tube  is  attached 
to  the  lower  end  of  the  condenser  employed  in  this  estimation,  and 
the  distillate  is  filtered  before  it  enters  the  usual  110  c.c.  receiver. 
The  insoluble  volatile  fatty  acids  are  dissolved  from  the  filter  at  the 
end  of  the  distillation,  and  titrated  in  the  usual  way.  W.  P.  S. 

Rapid  Estimation  of  Pat  in  Cocoa  by  means  of  Zeiss' 
Ref^actometer.  Otto  Richter  {Zeitsch.  Nahr.  Genussm.,  1912,  24, 
312 — 319). — The  process  consists  in  shaking  the  cocoa  with  sodium 
phosphate  solution  and  a  mixture  of  alcohol  and  ether,  separating  the 
ethereal  solution  of  the  fat,  and  determining  its  refraction.  The 
phosphate  solution  is  prepared  by  dissolving  65  grams  of  trisodium 
phosphate  in  1  litre  of  water,  and  preliminary  experiments  are  made 
to  ascertain  what  volume  of  the  alcohol-ether  mixture  (equal  volumes) 
must  be  added  to  100  c.c.  of  the  phosphate  solution  so  that  exactly 
5  c.c.  of  ether  shall  separate ;  the  proportion  of  alcohol  to  ether  may 
be  varied  somewhat  in  order  that  about  25  c.c.  of  the  mixture  are 
required.  Ten  grams  of  the  cocoa  are  shaken  with  this  quantity  of 
the  alcohol-ether  mixture,  and  100  c.c.  of  the  phosphate  solution  are 
added.  The  whole  is  shaken  for  a  further  five  minutes,  allowed  to  settle, 
and  the  ethereal   layer  is  examined  in  the  refractometer.     All  the 
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measurements  and  reading  are  made  at  17  5°.  The  percentage 
quantity  of  fat  (F)  present  is  calculated  from  the  reading  observed  by 
means  of  the  equation  :  F=  (n  —  iijn  —  n^)  —  l.(lOOxy)/z,  where  n  is  the 
refractive  index  of  the  fat  (1'4653),  n^  that  of  the  solvent  (1"3543),  nj 
that  of  the  fat  solution,  x  the  excess  of  the  solvent  (5  c.c),  y  the  density 
of  the  fat,  and  z  the  quantity  of  substance  in  grams  (10  grams). 
Tables  are  also  given  showing  the  quantity  of  fat  corresponding  with 
any  observed  reading.  W.  P.  S. 

Halphen's  Reaction  for  Cottonseed  Oil.  E.  Gastaldi  (Ann. 
Lab.  Gahelle,  1912,  6,  601—609.  Compare  Rosenthaler,  Abstr.,  1910, 
ii,  1123). — This  reaction  is  not  due  to  a  specific  action  of  the  amyl  alcohol 
employed.  The  coloured  substance  produced  when  amyl  alcohol  is 
employed  is  not  the  eame  as  that  formed  in  the  absence  of  this 
alcohol.  In  further  experiments  the  author  finds  that  the  reaction 
occurs  when,  instead  of  amyl  alcohol,  traces  of  pyridine,  quinoline, 
aniline,  potassium  hydroxide,  sodium  hydroxide,  or  ammonium 
hydroxide  are  added.  Amyl  alcohol  which  has  been  carefully 
purified  gives  hardly  any  reaction  when  the  process  is  carried  out  in 
glass  vessels,  and  none  at  all  when  a  platinum  dish  is  used.  It  is 
therefore  probable  that  the  contradictory  statements  which  have  been 
made  regarding  this  reaction  are  to  be  explained  by  the  presence 
of  alkali  in  the  reaction  mixture  derived  from  the  glass  of  the  vessels 
in  which  the  test  was  carried  out.  In  regard  to  the  function  of  bases 
in  the  reaction,  the  author  favours  the  view  that  it  is  catalytic,  and 
this  is  supported  by  the  fact  that  the  same  coloration  is  obtained, 
whatever  base  is  employed. 

The  author  carries  out  the  test  as  follows :  5  c.c.  of  oil  are  treated 
with  1  drop  of  pyridine  and  about  4  c.c.  of  carbon  disulphide  contain- 
ing 1%  of  sulphur,  and  the  mixture  is  heated  on  the  water-bath. 
This  test  is  more  delicate  than  the  original  one  of  Halphen. 

R.  V.  S. 

Njave  Nuts  and  Njave  Butter.  H.  Wagner  and  H.  Oester- 
MANN  (Zeitsch.  Nahr.  Genussm.,  1912,  24,  327 — 334). — A  description 
of  these  West  African  nuts  is  given.  Specimens  examined  by  the 
authors  yielded  65*17%  of  fat;  only  the  fat  from  the  sound  nuts  was 
examined  fully,  and  this  may  explain  the  differences  between  the 
results  found  and  those  recorded  by  other  observers  (compare  Abstr., 
1907,  ii,  315).  The  characteristics  of  the  fat  were:  D^^  0-9137;  acid 
number,  13*1;  saponification  number,  186'7j  iodine  number,  56*2; 
acetyl  number,  12*9;  Reichert-Meissl  number,  0-8;  74^1  "4601.  The 
fatty  acids  had  m.  p.  53"0°,  and  a  neutralisation  number  of  195'6. 

W.  P.  S. 

Characteristic  Colour  Reaction  of  Soja  Bean  Oil.  L.  Settimj 
{Ann.  Lab.  Gabelle,  1912,  6,  461— 465).— When  5  c.c.  of  this  oil  are 
treated  with  2  c.c.  of  chloroform  and  3  c.c.  of  a  2%  aqueous  solution 
of  uranium  nitrate,  the  mixture  yields  on  shaking  an  intensely  lemon- 
yellow-coloured  emulsion.  Some  samples  of  olive  oil  give  a  faintly 
yellow  emulsion,  but  in  the  case  of  all  the  other  oils  tried  the  emulsion 
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was  white.     Soja  bean  oil  gives  the  usual  colour  reactions  of  seed 
oils,  whilst  olive  oil  does  not.  R.  V.  S. 

The  Estimation  of  Fats  and  Lipoids  in  Blood,  and  the 
So-called  Lipolysis.  L.  Berczeller  {Biocliem.  Zeitsch.,  1912,  44, 
193 — 200). — The  Liebermann-Szdkely  and  the  Kumagawa-Suto  methods 
were  applied  to  the  estimation  of  the  fats  in  blood.  If  the  latter 
method  is  employed,  it  is  found  that  after  hydrolysis  with  alkali 
and  acidification,  a  very  bulky  precipitate  is  obtained,  from  which 
constituents  soluble  in  ether  could  be  only  extracted  witli  dilficulty. 
Another  method  tried  was  the  extraction  of  the  blood  with  alcohol. 
The  alcoholic  extract  was  then  extracted  with  ether  both  before  and 
after  hydrolysis  with  alkalis.  In  the  latter  case,  a  larger  extract  was 
obtained,  and  the  figures  obtained  varied  only  slightly  with  individuals 
of  different  species  (0.5 — 0-6%  in  a  dog,  and  0*3 — 0*4%  in  a  horse). 
The  numbers  obtained  this  way,  furthermore,  were  higher  than  those 
obtained  by  direct  hydrolysis  of  the  whole  fluid  by  the  Kumagawa- 
Suto  method. 

The  author  has  repeated  Mansfeld's  experiments  on  the  effect  of 
leading  air  through  blood  on  the  disappearance  of  fat.  The  author 
estimated  this  by  the  method  of  hydrolysis  of  tlie  alcoholic  extract. 
By  this  method  no  disappearance  of  fat  could  be  detected.  If,  how- 
ever, the  fat  is  directly  extracted  by  the  Soxhlet  method,  the  quantity 
diminishes  after  the  passage  of  air.  The  author  draws  the  conclusion 
that  the  action  of  air  renders  certain  constituents  insoluble  when 
treated  with  ether.  Alcohol,  however,  changes  them  in  some  way  that 
they  again  become  soluble.  S.  B.  S. 

Theory  of  Indicators  in  Relation  to  the  Estimation  of  the 
Acidity  of  Lecithin.  Carlo  Casanova  {Boll,  chivi.  farm.,  1912, 
41,  145 — 148). — The  custom  of  determining  the  acidity  of  lecithin 
preparations  by  means  of  litmus  paper  is  criticised.  In  lecithin  the 
free  phosphoric  and  glycerophosphoric  acids  are  in  a  condition  of 
extreme  dilution,  in  which,  not  only  are  the  hydrogen  ions  of  the  group 
Hg-HPO^  insensitive  to  litmus  paper,  but  those  of  the  group  H-HgPO^ 
do  not  react  to  a  sufficient  extent  to  prevent  dissociation  of  the 
indicator  to  some  extent.  The  acidimetric  test  may  be  carried  out  with 
phenolphthalein,  but  better  criteria  for  the  therapeutic  evaluation  of 
lecithin  products  are  the  date  of  preparation,  etc.  T.  H.  P. 

The  Estimation  of  Lecithin  in  Medicinal  Tablets.  C. 
ViBCHOw  {Chem.  Zeit.,  1912,  36,  906—907.  Compare  Abstr.,  1911, 
ii,  945). — Two  grams  of  material  are  extracted  with  three  successive 
quantities  of  25  c.c.  of  boiling  alcohol,  the  filtrate  is  distilled,  and  the 
dried  residue  then  extracted  with  dry  ether  as  before.  Thorough 
extraction  with  alcohol  is  necessary.  The  best  fusion  mixture  consists 
of  2  grams  of  dry  sodium  carbonate  and  2  grams  of  a  mixture  of  two 
parts  of  potassium  nitrate  and  one  part  of  crystallised  sodium  carbonate. 

C.  H.  D. 

Proximate  Analysis  of  Lipoids  by  Alooholysia.  Ernest 
FouRNEAU  and  Maurice  Pikttre  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
805 — 810). — The   method    used   is   that   devised   by   Haller   for   the 
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investigation  of  fats  by  esterification  of  the  fatty  acids  with  metiiyl 
alcohol  (Abstr.,  1907,  i,  9). 

Commercial  lecithin  examined  in  this  way  gave  the  following 
percentages  of  products :  choline  hydrochloride,  14  ;  calcium  glycero- 
phosphate, 24;  methyl  esters,  68  ;  compared  with  17,  26  and  76,  which 
are  the  respective  theoretical  yields.  'I  he  methyl  esters  were  separated 
into  three  fractions  :  (a)  b.  p.  205720  mm.,  iodine  number  42-49  ;  {b) 
b.  p.  217°/20  mm.,  iodine  number  79-41,  and  (c)  a  small  fraction 
boiling  above  217°.  Fraction  (a)  was  probably  a  mixture  of  methyl 
oleate  and  stearate,  whilst  (b)  consisted  of  methyl  oleate  with  possibly 
a  little  stearate  and  linoleate.  No  methyl  palmitate  appeared  to  be 
present.  The  calcium  glycerophosphate  was  separated  into  two 
fractions,  one  crystalline,  anhydrous  and  sparingly  soluble  in  water. 

The  same  method  has  been  applied  to  the  mixed  product  obtained  by 
successive  extraction  of  dry  egg-yolks  with  boiling  acetone,  methyl 
alcohol,  and  light  petroleum.  This  was  found  to  contain  cholesterol 
1-75,  lecithin  19,  and  neutral  fat  30%.  Suprarenal  capsules  and 
sheep-skin  are  being  examined.  T.  A.  H, 

Microchemical  Detection  of  Juglone  in  Walnuts  (Juglans 
regia).  Otto  Tunmann  {Pharin.  Zentr.-h.,  1912,  53,  1005—1010).— 
"When  a  section  of  the  green  shell  of  an  unripe  walnut  is  immersed  in 
copper  acetate  solution,  crystalline  needles  of  the  juglone-copper 
compound  begin  to  form  almost  immediately  in  the  cells,  whilst  the 
hydrojuglone  which  exudes  from  the  cut  cells  forms  a  precipitate  with 
the  reagent.  If  the  section  is  now  washed  with  water  and  treated 
with  chloral  hydrate  solution,  the  masses  of  crystals  which  at  first 
appeared  black  become  red.  On  subjecting  a  section  of  the  tissue  to 
the  action  of  nitric  acid  vapours,  black  crystals  ( juglonic  acid  ])  form 
in  the  cells.  A  further  test  consists  in  treating  a  section  on  a 
microscope  slide  with  a  drop  of  aniline  and  placing  a  cover-glass  over 
it ;  after  the  lapse  of  a  few  minutes,  reddish-brown  crystals  form  in  the 
aniline  near  the  edges  of  the  cover-glass.  The  sections  may  be  also 
subjected  to  micro-sublimation  and  the  sublimate  tested  with  the  above 
mentioned  reagents.  The  crystals  yield  a  red  coloration  with  sulphuric 
acid,  violet-blue  with  ammonia  vapour,  and  a  reddish  colour  with 
dilute  potassium  hydroxide  solution,  a  violet  coagulum  forming  at  the 
edge  of  the  drop  (compare  Abstr.,  1907,  i,  839).  W.  P.  S. 

Estimation  of  Mustard  Oil  in  Mustard  Preparations.  H. 
P^NAU  (/.  Pharm.  Chim.,  1912,  [vii],  6,  160— 164).— The  author  has 
compared  the  following  methods  for  the  estimation  of  mustard  oil  ;  (1) 
weighing  the  silver  sulphide  formed  by  the  addition  of  silver  nitrate  to 
mustard  oil  in  presence  of  ammonia  ;  (2)  estimating  the  unused  silver 
nitrate  in  the  above  reaction,  gravimetricully  as  silver  chloride ;  (3) 
estimating  the  unused  silver  nitrate  volumetrically  (a)  by  iVyiO- 
potassium  cyanide,  (b)  by  iV/10  ammonium  thiocyanate.  He  finds  that 
(2)  gives  the  best  results,  that  (3a)  gives  results  that  are  sufficiently 
accurate  (compare  Roeser,  Abstr,  1902,  ii,  483),  and  that  methods  1  and 
3b  are  untrustworthy.  Detailed  instructions  for  carrying  out  the 
estimations  are  given.  T.  A.  H. 
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Analysis  of  Calcium  Cyanamide.  A.  Kirchoff  {Chem.  Zeit., 
1912,  36,  1058). — In  the  estimation  of  the  total  nitrogen  in  this 
substances  it  is  recommended  that  the  weighed  portion  of  the  sample 
be  mixed  with  a  small  quantity  of  water  before  the  sulphuric  acid  is 
added  (Kjeldahl  method)  ;  a  small  loss  of  nitrogen  may  result  if  the 
concentrated  acid  is  added  to  the  dry  substance.  For  the  estimation 
of  the  calcium  carbide  which  may  be  present  in  cyanamide,  a  portion 
of  the  substance  is  weighed  into  a  flask  which  is  attached  to  a  gas- 
measuring  apparatus.  Sodium  chloride  solution,  saturated  previounly 
with  acetylene,  is  admitted  to  the  flask  from  a  tapped  funnel,  and  the 
liberated  gas  is  collected  and  its  volume  ascertained,  the  measuring 
apparatus  being  also  tilled  with  a  solution  saturated  with  acetylene. 

W.  P.  S. 

Detection  and  Estimation  of  the  Xanthine  Bases  in  Cocoa, 
Tea,  Coffee,  and  their  Derivatives.  S.  Camilla  and  C.  Pertusi 
{Ann.  Lab.  Gabelle,  1912,6,  611 — 626). — Traces  of  the  xanthine  bases 
may  be  recognised  by  the  fact  that  they  yield  carbylamines  when 
treated  with  potassium  permanganate  and  potassium  hydroxide  in 
aqueous  solution. 

The  following  method  is  recommended  for  the  estimation  of  the 
xanthine  bases.  Chocolate  or  cocoa  (10  grams)  is  boiled  with  dilute 
sulphuric  acid,  and  half  the  filtered  solution  is  neutralised  with 
magnesium  oxide,  evaporated  to  about  80  c.c,  acidified  with  dilute 
Kulphuric  acid,  and  extracted  with  carbon  tetrachloride  in  an  apparatus 
which  the  authors  describe.  The  extract  (which  contains  the  caffeine, 
a  little  theobromine,  and  the  fat)  is  evaporated  in  the  presence  of 
a  piece  of  paraflin,  and  the  residue  is  extracted  repeatedly  with  small 
quantities  of  boiling  water  acidified  with  sulphuric  acid.  The  solution 
is  added  to  the  liquid  remaining  in  the  extractor,  and  the  whole  is 
evaporated  to  dryness  with  magnesium  oxide.  The  residue  is 
extracted  with  boiling  chloroform.  Tea  and  coffee  products  can  be 
dealt  with  by  a  similar  process.  R.  V.  S. 

Detection  of  Colouring  Matters  and  Turmeric  in  Mustard. 
E.  SiEVERS  {Zeitsch.  Nahr.  Genussm.,  1912,  24,  393— 394).— The 
presence  of  added  colouring  matters  (aniline  dyes)  in  mustard  may  be 
detected  by  heating  20  grams  of  the  sample  with  100  c  c.  of  water  for 
thirty  minutes,  filtering  the  liquid,  and  testing  a  portion  of  the  filtrate 
with  hydrochloric  acid.  Another  portion  of  the  filtrate  is  treated  with 
potassium  hydrogen  sulphate  and  heated  on  a  water-bath,  a  few  woollen 
threads  being  immersed  in  the  solution.  The  capillary  test  with 
filter-paper  may  also  be  applied  to  the  filtrate.  Turmeric  may  be 
detected  by  shaking  a  few  grams  of  the  mustard  with  a  drop  or  two 
of  alcohol  and  1 0  c.c.  of  ether  ;  the  ethereal  layer  is  then  transferred  to 
a  piece  of  filter-paper,  the  latter  is  dried,  and  tested  with  boric  acid  in 
the  usual  way.  W.  P.  S. 

Detection  of  Minimal  Traces  of  Blood  Mixed  with  Rust. 
Angelo  de  Dominicis  {Boll.  chim.  farm.,  1912,  41,  181 — 182). — By 
means  of  a  needle,  the  rust  is  distributed  throughout  a  spot  of  egg 
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albumin,  not  larger  than  a  grain  of  wheat,  on  a  microscope  slide.  The 
dry  residue  on  the  slide  is  treated  sucessively  with  a  drop  of  pyridine, 
a  drop  of  saturated  aqueous  hydrazine  sulphate,  and  a  drop  of 
potassium  hydroxide  solution  (1  :  3),  the  cover-slip  being  then  applied. 
Under  the  microscope  the  slide  shows  a  more  or  less  marked  purple- 
red  coloration,  whilst  the  micro-spectroscope  reveals  the  spectrum  of 
hsemochromogen.  The  latter  test  should  be  carried  out  with  slides 
containing  different  amounts  of  the  rust,  as  it  answers  only  with 
medium  concentrations  of  blood,  too  much  or  two  little  giving  negative 
results.  If  the  spectrum  is  not  seen  distinctly  in  ordinary  light, 
artificial  light  should  be  employed.  When  sealed  with  Canada 
balsam,  the  slides  undergo  change  but  slowly.  This  method  gives  good 
results  even  with  old  material.  T.  H.  P. 

Detection  of  Blood  in  Urine  and  Other  Physiological 
Liquids.  Franz  Michel  {Chem.  Zeit.,  1912,  36,  994—995. 
Compire  this  vol.,  ii,  400). — As  some  specimens  of  urine  hinder 
the  test,  the  blood  may  be  precipitated  by  calcium  chloride  and 
sodium  pho.«phate,  this  precipitate  being  then  heated  with  water, 
pyridine,  and  potassium  hydroxide  until  the  blood  is  dissolved.  An 
excess  of  potassium  hydroxide  solution  is  then  added,  and  the  pyridine 
layer  is  separated  by  placing  the  vessel  in  boiling  water.  The 
reagents  are  then  applied  as  recommended.  C.  H.  D. 

Estimation  of  Extract  in  Worts  and  Beers.  Wilhelm 
Fresknius  and  Leo  Grunuut  {Zeitsch.  anal.  Chem.,  1912,  61, 
643 — 658). — The  authors  recommend  that  in  the  densimetric  determina- 
tion of  the  extract  in  beer,  the  table  ot  Windisch  (for  sucrose 
solutions)  should  be  referred  to. 

For  worts  and  malt  infusions,  the  table  of  Ruber  (Abstr.,  1898, 
ii,  463)  is  the  more  serviceable.  This  table  is  reproduced  in  a  more 
convenient  form.  L.  de  K 

Errors  in  the  Indirect  Method  for  the  Ebtimation  of  Total 
Solids  and  Alcohol.  H.  Serqer  {Pharm.  Zentr.-h.,  1912,  53, 
855 — 858). — The  chief  source  of  error  of  this  method  lies  in  the 
fact  that  the  specific  gravity  of  a  solution  depends  on  the  nature  of  tbe 
dissolved  substances,  and,  consequently,  tables  showing  the  relation 
between  specific  gravity  and  amount  ot  total  solids  of  a  solution  are 
only  correct  for  the  solutions  for  which  they  have  been  compiled. 
For  instance,  the  total  solids  of  lemon  juice  cannot  be  correctly 
ascertained  by  reference  to  tables  dealing  with  solutions  the  chief 
constituents  of  which  are  saccharine  matters.  A  simple  curve  may, 
however,  be  plotted,  showing  the  relation  of  total  solids  to  specific 
gravity  in  the  case  of  this  juice,  a  few  determinations  giving  the 
essential  points  of  the  curve.  The  pyknometer  gives  the  most  trust- 
worthy results  as  regards  the  specific  gravity  of  a  solution  ;  when  this 
determination  is  made  with  a  Westphal  balance  the  error  in  the 
amount  of  total  solids  may  be  0*025%,  or  when  made  with  a  hydro- 
meter, 0-65%.  W.  P.  S. ';- 
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Refraction  and  Magnetic  Rotation  of  Mixtures.  Paul  Th. 
MuLLEU  and  (Mile.)  V.  Guerdjikoff  {Compt.  rend.,  1912,  155, 
774 — 777). — Some  of  the  refractive  indice.s  given  in  a  previous  paper 
(this  vol.,  ii,  325)  were  wrong,  having  been  calculated  from  tables  for 
a  different  instrument  from  the  one  used.  The  correct  figures  are  now 
given,  and  it  is  shown  that,  for  aqueous  solutions  of  lithium  chloride 
and  ammonium  nitrate,  the  angle  of  rotation  is  practically  a  linear 
function  of  the  refractive  index.  This  does  not  hold  good  for  such 
mixtures  as  aniline-alcohol.  The  variation  of  B  in  Becquerel's 
formula:  Ii/n^{ii-'l)  =  B,  is  different  for  different  mixtures,  and  it  is 
not  possible  to  formulate  any  general  rule.  With  the  mixture  aniline- 
alcohol  it  increases  nearly  50%  of  its  value  as  the  concentration  of  the 
aniline  increases  from  0  to  100%.  For  an  aqueous  solution  of  ammonium 
nitrate,  on  the  other  hand,  it  diminishes  to  about  the  same  extent, 
as  the  percentage  of  the  nitrate  increases  from  0  to  62%  W.  G. 

A  Powerful  Stigmatic  Grating  Spectrograph  •without  Glass, 
and  its  Application  to  the  Photographic  Determination  of  the 
Red  and  Ultra-red  Iron  Arc  Spectrum  between  X  =  6750  and 
A.  =  9809.  LuDWia  Geiger  (Ann.  Fhyaik,  1912,  [iv],  39,  752—788).— 
A  foim  of  grating  spectrograph  is  described  in  which  errors  resulting 
from  astigmatism  and  selective  absorption  in  glass  are  avoided,  and 
which  at  the  same  time  gives  higher  order  spectra  of  considerable 
intensity.  With  this  apparatus  the  author  has  measured  the  wave- 
lengths of  216  lines  in  the  arc  spectrum  of  iron  between  \  =  6750  and 
A.  =  9809.  The  estimated  mean  error  of  the  measurements  amounts 
to  a  few  hundredths  of  an  Angstrom  unit. 

A  method  of  obtaining  ultra-red  sensitive  plates,  in  which  dicyanin 
is  employed  as  eensitiser,  is  also  described.  H.  M.  D. 

Emission  of  the  Z)-Lines  by  Different  Sodium  Compounds. 
IvoNSTANTiN  IwANOFF  {Physikal.  ZeUsck.,  1912,  13,  1112  — 1118). — A 
comparison  has  been  made  of  the  intensities  of  the  jellow  light 
emitted  by  flames  when  equivalent  quantities  of  different  sodium  salts 
are  introduced.  The  Z)-lines  in  the  grating  spectrum  of  the  second 
order  were  allowed  to  act  on  photographic  plates  for  a  measured 
interval  of  time,  and  the  intensities  of  the  photographic  records  were 
then  determined  by  means  of  a  micro-photometer. 

Observations  were  made  with  sodium  iodide,  bromide,  chloride, 
nitrate,  and  carbonate.  In  the  case  of  a  coal-gas  flame,  supplied  with 
air  insufficient  for  the  complete  combustion  of  the  coal-gas,  the 
intensity  of  the  yellow  light  emitted  decreases  from  the  iodide  to  the 
carbonate  in  the  order  given  above.  In  this  series,  the  heat  of 
formation  increases  regularly  from  the  iodide  to  the  carbonate.  When 
the  ratio  of  air  to  coal-gas  supplied  to  the  flame  is  increased,  the 
differences  in  the  intensity  of  the  Z>-line  emission  are  found  to  be 
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much  smaller,  and  in  the  case  of  a  Meker  burner  flame  are  almost 
inappreciable. 

Curves  are  plotted  to  show  the  distribution  of  the  intensity  in  the 
region  of  the  Z)-lines,  and  these  indicate  that  the  distribution  is 
independent  of  the  nature  of  the  sodium  salt. 

From  these  observations,  the  conclusion  is  drawn  that  the  emission 
of  yellow  light  by  sodium  salts  is  essentially  determined  by  purely 
thermal  factors,  and  that  chemical  and  electrical  changes  are  of 
comparatively  little  importance.  H.  M.  D. 

Determination  of  the  Optical  Parameters  of  the  Z)j-Line. 
KoNSTANTiN  IwANOFF  {Phijsikal.  Zeitsch,  1912,  13,  1119—1123).— 
New  methods  are  described  for  determining  the  parameters  character- 
istic of  the  electronic  vibrations,  which,  according  to  Drude's  theory, 
determine  the  optical  properties  of  a  substance.  Measurements, 
made  with  flames  supplied  with  equivalent  quantities  of  sodium 
chloride,  bromide,  iodide,  nitrate,  and  carbonate,  afford  values  which 
agree  within  the  limits  of  experimental  error.  H.  M.  D. 

Measurements  in  the  Spark  Spectrum  of  Palladium.  Peter 
E.  Dhein  {Zeitsch.  wiss.  Photochem.,  1912,  11,  317— 346).— A  detailed 
examination  of  the  lines  in  the  spark  spectrum  of  palladium  has  been 
made  by  means  of  a  large  concave  grating.  The  wave-length  and 
relative  intensity  measurements,  extending  from  A.  =  6785  to  \=  1972, 
are  tabulated  and  compared  with  the  data  obtained  by  previous 
observers.  H.  M.  D. 

The  Spectrum  of  Magnetic  Rotation  of  Bromine  Vapour. 
G.  RiBAtD  {Compt.  rend.,  1912,  155,  900— 903).— The  author  has 
studied  the  Righi  effect  (compare  Compt.  rend,  1898,  127,  216)  with 
more  powerful  magnetic  fields  up  to  24,000  Gauss.  The  re-establish- 
ment of  the  light  observed  longitudinally  in  the  magnetic  field  cannot 
be  attributed  to  a  Zeeman  effect.  All  the  absorption  rays  of  bromine 
exhibit  the  phenomenon  of  magnetic  rotatory  polarisation,  provided 
that,  for  any  given  ray.  a  suitable  vapour  pressure  is  chosen.  The 
appearance  of  the  magnetic  rotation  spectrum  changes  completely 
when  the  pressure  is  modified.  These  results  are  in  accord  with  the 
work  of  Wood  on  iodine  (compare  Abstr.,  1906,  ii,  714;  this  vol., 
ii,  1018).  W.  G. 

Ultra-Red  Absorption  Spectra  of  Gases.  Niels  Bjerrum 
{Festschrift  W.  Nernst,  1912,  90 — 98). — On  the  assumption  that  ultra- 
red  rays  may^be  absorbed  not  only  by  vibrating  electrically  charged 
atoms,  but  also  by  rotating  polar  molecules,  it  is  shown  that  the 
absorption  phenomena  exhibited  by  various  gases  in  the  ultra-red 
region  can  be  accounted  for  on  the  basis  of  the  combination  of  the 
two  effects.  The  absorption  due  to  molecular  rotation  is  situated  in 
the  region  of  very  long  wave-lengths,  and  the  influence  of  this  on  the 
absorption  due  to  the  atomic  vibrations  is  to  produce  absorption  on 
both  sides  of  the  band,  which  is  characteristic  of  the  atomic 
oscillation.     If  the  frequency  of  vibration  is  v^,  and  that  of  molecular 
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rotation  v^,  absorption  may  be  expected  to  occur  at  the  three 
frequencies  Vj  -  v^,  i/j,  and  Vj  +  v^.  By  reference  to  the  actual  observa- 
tions on  hydrogen  chloride,  carbon  dioxide,  and  water  vapour,  it  is 
found  that  the  effects  anticipated  by  this  theory  agree  fairly  well  with 
experiment.  When  the  frequency  of  molecular  rotation  is  small  as 
compared  with  that  of  atomic  vibration,  the  apparent  effect  is  a 
broadening  of  the  band  in  tlie  higher  frequency  region  (1/x  to  10/x). 

By  application  of  the  hypothesis  of  energy  quanta  to  the 
phenomenon  of  molecular  rotation,  it  is  shown  that  the  frequencies 
of  rotation  must  vary  in  a  discontinuous  manner.  In  the  ca.=e  of 
water  vapour,  the  frequencies  corresponding  with  the  bands  in  the 
region  10/a  to  20/u,  form  a  series  with  a  constant  difference  equal  to 
l'73x  10^'-^,  and  this  is  regarded  as  evidence  that  the  bands  are  due 
to  the  rotation  of  the  water  molecules.  From  the  value  of  the 
constant  frequency  difference,  it  is  calculated  that  the  radius  of  the 
water  molecule  is  0  4  x  10"^  cm.,  and  that  the  energy  of  rotation 
amounts  to  1400  cal.  per  gram  molecule.  H.  M.  D. 

Absorption  of  Ultra-violet  Radiation  by  Saturated  Aliphatic 
Alcohols.  GusTAVE  Massol  and  A.  Faucon  (Jiull.  Soc.  chim.,  1912, 
fiv],  11,  931 — 935). — The  transparence  of  the  various  classes  of 
saturated  aliphatic  alcohols  to  ultra-violet  radiation  has  been 
compared. 

Among  normal  primary  alcohols,  methyl  and  ethyl  alcohols  are 
remarkably  transparent  in  layers  up  to  10  cm.  thick.  Propyl  alcohol 
is  rather  less  transparent,  and  the  transparence  diminishes  slowly  with 
increasing  thickness  of  the  layer  examined.  In  the  cases  of  butyl, 
amyl,  hexy],  heptyl,  octyl,  cetyl,  and  melissyl  alcohols,  the  transparence 
diminishes  rapidly  as  the  thickness  of  layer  examined  increases  from 
1  to  10  mm.,  and  slowly  as  the  thickness  is  increased  beyond  10  mm. 
In  general,  transparence  diminishes  as  the  molecular  weight  is  increased 
(compare  Hartley,  Trans.,  1881,  39,  153),  but  heptyl  alcohol  is  more 
transparent  than  hexyl  alcohol.  Normal  secondary  alcohols  are  on 
the  whole  rather  more  transparent,  and  the  tertiary  alcohols  much 
more  transparent,  than  the  corresponding  normal  primary  alcohols. 

Primary  alcohols  with  branched  chains  are  less  transparent  than 
the  corresponding  normal  primary  alcohols,  and  in  thicknesses  below 
10  mm.  show  two  absorption  bands  about  \  =  2500 — 2600  and  A.  =  3100, 
but  these  disappear  when  thicker  layers  are  examined,  because  then 
all  the  rays  inferior  to  A  =  3100  are  absorbed.  T.  A.  H. 

• 
Colloidal  Chlorophyll  and  Certain  Colloidal  Derivatives  of 
Chlorophyll.  Aaiedko  Hkrlitzka  {Zeitsch.  Chem.  Ind.  Kolloide,  1912, 
11,  171 — 179). — A  comparison  has  been  made  of  the  absorption  bands 
in  the  spectra  of  (1)  chlorophyll  in  alcohol  and  acetone  solution,  (2)  col- 
loidal chlorophyll,  (3)  chlorophyll  in  sap  extract,  and  (4)  chlorophyll  in 
the  living  plant.  The  positions  of  the  bands  are  practically  the  same  in 
the  three  last-mentioned  cases,  but  are  displaced  towards  the  red  in 
comp>\rison  with  the  bands  in  the  solution  spectrum.  A  similar  agree- 
ment is   fttiind    when   other   properties   of   colloidal    chlorophyll   are 

74—2 


ii.    1116  ABSTRACTS   OF   CHEMICAL   PAPERS. 

compared  with  those  of  chlorophyll  in  sap  extract.  In  view  of  this 
similarity,  experiments  were  made  to  ascertain  whether  colloidal 
chlorophyll  is  capable  of  assimilating  carbon  dioxide,  but  negative 
results  were  obtained. 

The  properties  of  phiiophytin,  and  of  zinc-  and  copper-phaophytin, 
which  are  obtained  by  the  interaction  of  phiiophytin  with  the  corre- 
sponding metallic  acetates,  have  been  also  examined  with  similar 
results.  The  substances  represent  in  all  cases  electro-negative  colloids, 
and  similar  differences  are  found  when  the  optical  properties  of  the 
substances  in  solution  are  compared  with  those  of  the  colloidal  forms. 

H.  M.  D. 

Optical  Investigation  of  Diazo-  and  Azo-compounds.  Arthur 
Hantzsch  and  Israel  Lifschitz  {Ber.,  1912,  45,  3011 — 3036.  Com- 
pare Baly,  Trans.,  1906,  89,  982;  Dobbie  and  Tinkler,  Trans.,  1905, 
87,  273). — Diazonium  and  azo-compounds  differ  very  considerably  from 
one  another  in  their  optical  behaviour.  All  benzenediazonium  salts 
are  characterised  by  a  single  deep  absorption  band  in  the  ultra-violet, 
the  length  and  persistence  of  which  may  be  varied  a  good  deal  by 
substituting  other  groups  ;  the  character,  however,  remains  unchanged. 
Even  in  the  polynuclear  and  coloured  diazonium  salts  the  absorption 
band  is  only  slightly  altered,  eventually  partly  displaced  towards 
the  visible  spectrum.  Coloured  diazonium  salts  therefore  cannot  have 
an  abnormal  structure.  The  selective  absorption  of  the  diazonium 
salts  is  caused  by  the  partial  valency  relationship  between  the  benzene 
residue  and  the  tervalent  nitrogen  as  expressed  by  the  symbol 
NiNXAr,  which,  however,  cannot  be  written,  as  Cain  suggests,  as  a 


quinoneimide,  since  such  compounds,  for  example,  the  quinonediazides, 
have  an  entirely  different  absorption. 

It  follows  from  the  optical  identity  of  acid  and  greatly  diluted 
alkaline  diazo-solutions  that  these  contain  practically  exclusively 
diazonium  hydrates  and  not  diazohydrates. 

Azo-compounds  as  distinct  from  diazonium  salts  are  optically 
extremely  variable.  The  azo-group  in  itself  is  not  a  chromophore,  but 
its  optical  effect  is  influenced  by  the  nature  of  the  groups  attached  to 
it.  The  most  simple  azo-compounds  optically,  K^'NIN'Il^,  are  those  in 
which  the  azo-group  is  attached  to  oxygen  or  nitrogen,  for  the  hypo- 
nitrites,  MeO'NIN'OMe,  and  the  tetrazones  show  general  absorption 
with  the  exception  of  a  tiny  band  in  the  extreme  ultra-violet.  Of  the 
azo-carbon  compounds  with  the  grouping  C'NIN'C,  the  azo-paraffins, 
for  example,  MeNINMe,  show  a  broad  absorption  band  in  con- 
centrated solution,  which  is  somewhat  similar  to  that  of  acetone,  but 
lies  at  the  limit  of  the  visible  spectrum.  Benzeneazomethane 
exhibits  two  bands,  which  can  be  distinguished  as  the  ultra-violet  and 
the  colour  band.  The  coloured  azocarbonyl  compounds  behave 
similarly,  although  somewhat  weaker. 

The  azotates,  Ar-NIN-OMe,  and  the  diazoamino-compounds, 

Ar-N:N-NRiE2, 

are  placed  optically  intermediate  between  the  azobenzenes   and    the 

hyponitrites  or   tetrazones.     Diazomethane  derivatives,  for  example, 

ethyl  diazoacetate,  are  optically  so  similar  to  the  open-chain  a;zocarbonyl 
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compounds  and  so  unlike  the  diazonium  salts  that  this  is  interpreted 
in  favour  of  the  old  ring  formula  with  the  group  C^ll. 

Of  the  isomeric  azo-compounds,  the  two  series  of  the  azocyanides, 
Ar'Ng'CN,  and  the  azosulphonates,  Ar'Ng'SOgMe,  are  amongst  them- 
selves so  similar  that  their  stereoisomerism  is  confirmed.  On  the 
other  hand,  the  syn-azotates  lack  the  ultra-violet  band  of  the  anti- 
azotates,  and  the  free  anft-azohydrates  in  presence  of  certain  negative 
subgtituents  are  optically  identical  with  their  salts,  but  altogether 
different  from  the  isomeric  arylnitrosoamines.  This  confirms  both  the 
usual  formula  for  the  a?ifi-azotates,  Ar*NIN*OMe,  as  against  the 
suggested  nitrosoamine  salt  formula,  Ar*NMe*NO,  and  the 
isomerism  between  free  a»i<i-diazohydrates,  Ar'NIN'OH,  and  primary 
arylnitrosoamines,  Ar*NH*NO,  which  has  been  disputed  latterly. 

The  latter  in  solution,  according  to  the  nature  of  the  solvent,  are 
probably  present  either  as  diazohydrates  or  as  nitrosoamines,  whereas 
in  the  aliphatic  series,  at  all  events  for  the  tautomeric  urethane 
derivative,  COjEt-No'OH,  the  equilibrium  R-NIN-OH  :;=^  H-NH-NO 
has  been  demonstrated.  Free  anfi- diazohydrates  and  an^i- diazotates 
are  also  identical  optically  with  the  diazo-esters. 

The  following  rules  for  chromophore  and  auxochrome  are 
deduced  from  the  spectroscopic  behaviour  of  the  azo-,  carbonyl,  and 
nitroso-compounds,  and  to  some  extent  also  of  the  nitro-compounds. 

Chromophores  are  such  unsaturated  negative  complexes  as  either  by 
themselves  (for  example,  CgHg),  or  in  combination  with  saturated 
alkyls,  absorb  selectively,  for  example,  NOj  in  NOg'CHg,  NO  in 
NO-Alph.,  CO  in  CHg-CO'CHa,  Ng  in  CHg-Nj-CHg.  This  selective 
absorption  of  the  chromophore  is  increased  by  direct  combination  with 
itself  and  with  other  chromophores,  but  not  by  direct  combination  with 
the  hydroxyl  and  amino-groups  acting  as  auxochrome  (OH,  OMe,  ONa, 
NHg,  NRj).  This  auxochrome  action  on  direct  combination  is 
observed  only  with  benzene  and  analogous  unsaturated  carbon 
compounds.  On  direct  combination  between  auxochrome  and  any  of 
the  other  chromophores,  the  absorption,  on  the  other  hand,  is  greatly 
weakened.  Benzene  thus  behaves  towards  auxochromes  in  exactly 
the  opposite  manner  to  all  other  chromophores.  The  so-called  auxo- 
chromes function  only  in  benzene  compounds,  as  their  name  would 
denote  ;  in  compounds  with  real  chromophoric  groups  they  act  in  the 
opposite  way,  and  their  name  is  inappropriate.  E.  F.  A. 

Phototropy  of  Certain  Phosphorescent  Metallic  Sulphides. 
Jose  Rodriguez  Mourelo  (Anal.  Fis.  Quim.,  1912,  10,  231 — 245). — 
The  property  of  phototropy  observed  in  some  phosphorescent  sulphides 
(calcium,  strontium,  and  barium)  is  due  to  manganese.  The  colour 
change  is  induced  by  intense  light  and  is  reversible,  and  the  property 
remains  unimpaired  by  time.  In  order  to  secure  active  preparations, 
the  carbonates  of  the  alkaline-earth  metals  must  be  very  pure,  the 
presence  of  iron  being  particularly  prejudicial.  Mixtures  of  the 
carbonate  with  0-001%  of  the  photogenic  element,  1%  of  sodium 
carbonate,  and  0"5%  of  sodium  chloride  are  heated  for  from  three  to  five 
hours  with  flowers  of  sulphur  at  900°  to  1000°.     Manganese,  bismuth, 
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antimony,  copper,  and  zinc  were  tested,  but  phototropy  is  only  displayed 
by  the  solid  solution  of  manganese  in  the  alkaline-earth  sulphides. 

G.  D.  L. 

Cause  of  the  Sensitiveness  of  Selenium  Preparations  to 
Light.  Alfredo  Pochettino  {Nuovo  Cim.,  1912,  [vi],  4, 
189— 203).— Ries  (compare  Fhysihal.  Zeitsch.,  1911,  12,  480)  has 
recently  suggested  an  electronic  explanation  of  the  sensitiveness  of 
selenium  to  light  as  follows  :  The  light  penetrating  into  the  superficial 
layers  of  selenium  liberates  electrons  from  the  atoms ;  these  electrons 
have  not  sutiScient  energy  to  escape  from  the  metal,  and,  therefore, 
they  add  themselves  to  those  already  serving  to  transport  the  current, 
with  the  result  that  the  conductivity  is  increased.  The  present 
author  brings  forward  a  number  of  arguments  against  the  theory  of 
Ries  and  in  favour  of  the  view  that  the  light  displaces  the  equilibrium 
between  two  forms  of  the  element  A  and  B  of  very  different  electrical 
conductivity.  In  this  connexion  it  is  pointed  out  that  light  can 
provoke  allotropic  changes  in  selenium  and  increase  the  velocity  of 
such  changes  due  to  other  causes.  The  fact  that  the  conductivity 
of  selenium  is  not  of  metallic  character  is  also  opposed  to  the 
electronic  theory.  Other  cases  where  light  causes  an  alteration  in  the 
electrical  resistance  of  a  substance,  such  as  the  iodides  of  silver  and 
copper,  granular  silver,  antimonite,  and  sulphur,  are  also  discussed, 
and  are  shown  to  lend  no  support  to  Ries's  theory.  G.  S. 

Action  of  Light  on  Water  Vapour  and  Electrolytic  Gas. 
Alfred  Coehn  and  Gustav  Grote  {Festschrift  W.  Neomst,  1912, 
136 — 167). — The  decomposition  of  water  vapour  and  the  combination 
of  hydrogen  with  oxygen  under  the  influence  of  ultra-violet  light  has 
been  examined.  The  apparatus  employed  is  similar  to  that  used  in 
previous  experiments  on  photochemical  equilibria  (compare  Abstr., 
1910,  ii,  173,  373).  In  experiments  with  water  vapour  at  150°  and 
240°,  a  condition  of  equilibrium  is  reached  after  about  two  hours' 
exposure  to  the  ultra-violet  rays,  and  over  this  interval  the 
equilibrium  is  independent  of  the  temperature.  As  the  intensity  of 
the  light  increases,  the  amount  of  water  decomposed  in  the  condition 
ef  equilibrium  also  increases  and  diverges  more  and  more  from  that 
corresponding  with  the  equilibrium  set  up  in  the  absence  of  ultra- 
violet rays.  The  extent  of  the  decomposition  also  increases  with 
falling  pressure,  the  variation  being  greater  than  that  calculated  from 
the  law  of  mass  action. 

Ultra-violet  light  has  a  similar  accelerating  effect  on  the  combina- 
tion of  hydrogen  and  oxygen.  From  experiments  with  dry  mixtures 
of  hydrogen  and  oxygen  in  the  volume  ratio  2  : 1,  it  is  found  that  the 
union  takes  place  in  accordance  with  the  requirements  of  the  equation 
for  a  unimolecular  change.  The  data  observed  at  150°  and  240°  gave 
for  the  temperature-coefiicient :  1it+i<fl^t'=  1*04,  which  value  agrees  with 
those  found  in  the  case  of  other  photochemical  reactions. 

From  the  examination  of  the  equilibrium  gas  mixture  it  is  found 
that  small  quantities  of  hydrogen  disappear,  and  this  has  been  traced 
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to  the  reduction  of  silica  by  moist  hydrogen  under  the  influence  of  the 
active  light  rays. 

Although  there  is  no  evidence  of  the  presence  of  hydrogen  peroxide 
in  the  equilibrium  mixture  obtained  from  hydrogen  and  oxygen,  this 
is  readily  detected  when  a  mixture  of  the  two  gases  is  made  to  pass 
through  the  apparatus  with  considerable  velocity.  From  this,  it  is 
inferred  that  hydrogen  peroxide  is  an  intermediate  product  in  the 
formation  of  water  from  hydrogen  and  oxygen  under  the  influence  of 
ultra-violet  light.  The  reaction  therefore  occurs  in  two  stages : 
(1)  2H2  +  0,  =  HA  +  H2 ;  (2)  HA  +  H2 -  2HA 

The  work  done  by  the  light  in  the  displacement  of  the  equilibrium 
2H„0  ^^  2H2  +  O0  is  calculated  to  be  44570  cal.  per  gram-molecule. 

H.  M.  D. 

Photochemical  Hydrolysis  of  Very  Dilute  Solutions  of  the 
Chloroplatinic  Acids.  Paul  Job  and  Maruel  Boll  (Compt.  rend., 
1912,  155,  826—828.  Compare  this  vol.,  ii,  384,  407).— A  further 
study  of  the  reaction  which  takes  place  in  aqueous  solutions  of  these 
acids  (OOOOliV)  on  exposure  to  light,  by  measuring  the  increase  in 
electrical  conductivity,  shows  that,  in  every  case,  one  atom  of  chlorine 
remains  combined  with  the  platinum.  As  the  compound  formed  will 
probably  contain  two  atoms  of  platinum  in  the  molecule,  all  the 
monoplatinic  acids  being  unstable  under  the  given  conditions,  the 
authors  suggest  that  the  hydrolysis  may  be  best  represented  by  the 
equation:  2H,Pt(0H)g  „CI,^-|-(2n  -  l)H20  =  (2n- 1)HC1  + 
H.,Pt(OH)5Cl,H2Pt(OH),. 

The  solutions  obtained  remain  unaltered  for  some  time,  but  finally 
deposit  a  reddish  brown,  flocculent  precipitate  of  platinum  hydroxide, 
and  there  is  a  further  increase  in  the  conductivity : 

H2PtCl(OH)5,H2Pt(OH)8  +  H2O  =  HCl  +  2H5,Pt(OH)fi. 

W.  G. 

Action  of  Sunlight  on  Methyl  Alcohol.  Harry  D.  Gibbs 
{Philippine  J.  Sci.,  1912,7,57 — 74). — The  principal  products  of  the 
action  of  methyl  alcohol  on  ;j-benzoquinone  in  the  presence  of  sunlight 
are  formaldehyde  and  quinol.  Methyl  alcohol  alone  in  the  presence  of 
oxygen  and  sunlight  is  oxidised  to  formaldehyde,  oxidation  proceeding 
more  rapidly  with  increasing  concentration  of  the  methyl  alcohol. 
Little  or  no  formic  acid  appears  to  be  simultaneously  formed. 
Similarly,  formaldehyde  is  produced  when  hydrogen  peroxide  acts  on 
methyl  alcohol  or  its  aqueous  solutions. 

When  conductivity  water  is  exposed  to  sunlight  in  the  presence  of 
air  or  oxygen,  hydrogen  peroxide  appears  to  be  formed  in  small 
quantity.  For  the  detection  of  the  latcer  substance,  Bach's  reagent 
was  found  to  be  more  sensitive  than  titanic  and  vanadic  acid  solutions. 

H.  W. 

Methyl  Salicylate.  III.  Coloration  of  Methyl  Salicylate 
and  Some  Allied  Compounds  in  Sunlight.  Harry  D,  Gibbs, 
R.  R.  Williams,  and  David  S.  Pratt  {Philippine  J.  Sci.,  1912, 
7,  (2),  79—96,     Compare  Abstr.,  1908,  ii,  906  ;  1909,  i,  231).— Methyl 
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salicylate  alone,  in  the  presence  of  water,  of  dilute  acids,  or  of  alkalis 
becomes  coloured  on  exposure  to  air  and  sunlight,  the  tint  varying  from 
lightyellow  for  short  exposures  to  reddish-brown  for  protracted  exposure. 
Active  oxidising  agents,  such  as  ozone,  hydrogen  peroxide,  oxygen 
liberated  at  the  anode,  persulphuric  acid,  chromic  acid,  etc.,  can  effect 
this  change  in  the  dark.  Similar  results  were  obtained  with  o-,  in- 
and  ^-cresols,  the  second  of  which  colours  most  rapidly.  /(-Methoxy- 
toluene  was  unaffected  by  light.  The  esters  of  the  three  hydroxy- 
benzoic  acids  coloured  more  rapidly  than  the  free  acids,  the  meta-com- 
pounds  being  the  most  rapidly  changed,  whilst  the  para-compounds 
were  practically  unaffected.  Gentisic  acid  and  its  esters  were  found  to 
be  the  most  susceptible  of  all  the  substances  employed  to  the  action  of 
light,  benzoquinonecarboxylic  acid  or  its  esters  being  probably 
formed.  The  latter  substances  could  not  be  obtained  in  a  pure 
condition,  but  by  cautious  oxidation  of  methyl  gentisate  by  means 
of  hydrogen  peroxide  in  the  presence  of  hydroxylamine  hydrochloride, 
the  corresponding  monoxime  was  prepared  as  an  amorphous,  dark 
chocolate-coloured  powder. 

All  the  Substances  investigated,  which  become  coloured  in  sunlight, 
contain  a  labile  hydrogen  atom,  and  the  behaviour  in  sunlight  is 
intimately  connected  with  the  absorption  band  in  the  ultra-violet, 
indicating  ketoenolic  tautomerism.  H.  W. 

Physico-chemical  Studies  of  Photographic  Developers. 
I.  Nikolai  Schiloff  and  S.  Fedgroff.  II.  Nikolai  Schiloff  and 
BoEis  Berkenstein. — See  this  vol.,  i,  937,  966. 

Different  Methods  of  Photochemical  Decomposition  of 
Dextrose  and  Galactose  according  to  the  Wave-length  of  the 
Radiations.  Daniel  Berthelot  and  Henry  Gaudechon  (Compt. 
rend.,  1912,  155,  831—833.  Compare  Abstr.,  1910,  ii,  813).— Unlike 
the  ketones  (compare  this  vol.,  i,  750),  the  aldoses,  dextrose,  galactose, 
and  mannose,  are  practically  unaffected  on  exposure  in  aqueous 
solutions  to  sunlight.  They  are,  however,  decomposed  under  the 
influence  of  medium  ultra-violet  rays  (X  — 0'30  to  0'25/x).  Carbon 
monoxide  and  hydrogen  are  evolved,  and  the  corresponding  alcohol,  with 
one  carbon  atom  less  than  the  sugar  used,  is  formed.  As  in  the  case 
of  the  ketones,  secondary  reactions  occur  when  they  are  exposed  to  the 
extreme  ultra-violet  rays,  carbon  dioxide  and  methane  being  evolved. 
The  liquid  becomes  acid  and  capable  of  reducing  Fehling's  solution  and 
ammoniacal  silver  nitrate.  W.  G. 

Retardation  of  Photochemical  Reactions  by  Oxygen.  Fritz 
Weigert  [in  part,  with  D.  Saveanu]  (Festschrift  W.  Nernst,  1912, 
464 — 487). — When  an  aqueous  solution  of  quinine  sulphate  in  contact 
with  air  is  exposed  to  the  light  emitted  by  a  quartz  mercury  vapour 
lamp,  oxygen  is  absorbed  and  experiments  have  been  made  to  elucidate 
(he  natui-e  of  this  reaction.  The  progress  of  the  change  could  be 
readily  followed  by  measurements  of  the  volume  of  gas  absorbed. 

The  reaction  velocity  increases  with  increasing  concentration  of  the 
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quinine  sulphate,  but  is  diminished  by  addition  of  acid.  From 
experiments  with  gas  mixtures  containing  variable  proportions  of 
oxygen,  it  is  found  that  the  reaction  velocity  increasefi  continuously 
as  the  partial  pressure  of  the  oxygen  diminishes.  For  a  mixture  of 
oxygen  and  nitrogen  containing  0"6%  of  oxygen,  the  velocity  is  about 
thirty  times  as  large  as  for  pure  oxygen.  The  nature  of  the  oxidation 
process  appears  to  vary,  however,  with  the  proportion  of  oxygen  in 
the  gas  mixture,  for  a  larger  proportion  of  the  absorbed  oxygen  was 
found  to  have  been  activated  when  the  gas  mixture  was  rich  in 
oxygen.  The  activated  oxygen  is  only  present  to  a  small  extent  in 
the  form  of  hydrogen  peroxide,  the  major  portion  existing  in  a  loosely 
combined  form,  which  may  be  removed  by  a  current  of  carbon  dioxide 
or  nitrogen. 

To  account  for  the  observations,  it  is  supposed  that  the  quinine 
sulphate  is  acted  on  by  the  light  rays,  giving  rise  to  a  heterogeneous 
system  in  which  the  nuclei  formed  play  the  part  of  a  catalyst.  The 
reaction  nuclei  are  then  acted  on  by  the  dissolved  oxygen,  with  the 
result  that  the  stationary  concentration  of  the  catalyst  will  diminish 
as  the  concentration  of  the  dissolved  oxygen,  and  therefore 
the  proportion  of  oxygen  In  the  gas  mixture,  increases. 

A  similar  influence  of  the  oxygen  concentration  on  the  reaction 
velocity  has  also  been  observed  in  the  photochemical  oxidation  of 
fluorescein  and  tetraiodofluorescein.  H.  M.  D. 

8-Rays  Produced  by  /8-Rays.  Norman  Campbell  (Phil.  Mag., 
1912,  [vi],  24,  783—788.  Compare  this  vol.,  ii,  1027).— In  order  to 
establish  the  identity  of  the  S-rays  produced  by  /8-rays  by  impact  on 
solids  with  those  produced  by  a-rays,  they  were  investigated  under 
similar  conditions.  The  apparatus  consisted  of  two  parallel  electrodes, 
one  pierced  with  a  hole  and  covered  with  thin  foil,  through  which  the 
exciting  rays  enter,  exciting  S-rays  in  both  electrodes.  a-Rays  from 
polonium  and  )8-rays  produced  by  X-rays  were  employed  as  exciting 
rays,  the  current  between  the  electrodes  being  measured  with  different 
potential  differences.  The  quality  of  the  S-rays  produced  by  the 
ft-T&ya  was  found  to  be  independent  of  the  penetrating  power  of  the 
)8-ray8,  and  of  the  material  they  strike.  Saturation  was  reached  at 
40  volts,  and  when  the  ratio  of  the  ionisation  current  to  the  satura- 
tion current  was  plotted  against  the  potential  difference,  identical 
curves  were  obtained  for  the  experiments  with  a-  and  with  )3-rays.  The 
conclusion  was  drawn  that  the  8-rays  owe  their  properties  neither  to 
the  ionising  rays  nor  to  to  the  material  ionised,  but  to  some  mechanism 
concerned  in  all  ionisation.  When  the  electrodes  are  covered  with 
paper,  practically  no  8-Tays  are  produced,  for  since  it  is  generally 
conceded  that  A'-rays  do  not  ionise  save  through  the  intermediate 
production  of  /S-rays,  it  is  to  be  expected  that  no  S-rays  will  be 
produced  by  A'-rays  apart  from  ^-rays.  The  /8-radiation  generated 
by  A'-rays  falling  on  paper  is  very  small.  F.  S. 

Recoil  Atoms  in  Ionised  Air.  Alois  F.  Kovarik  {Phil.  Mttg., 
1912,  [vi],  24,  722— 727).— The  effect  was  investigated  of  strongly 
ionising  the  air  (by  means  of  a  tube  containing  radium  emanation  and 
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thin  enough  to  allow  a-rays  to  escape)  between  the  plates  in  collecting 
recoiled  actinum-Z)  from  the  actinium  active  deposit.  The  amount  of 
actinium- Z>  collected  rose  from  12  to  100  as  the  radium  emanation  (10 
millicuiies  initially)  decayed,  showing  that  the  recoiled  atoms,  initially 
positively  charged,  lose  their  charge  like  positive  ions  by  recombination 
with  negative  ions  in  the  gas.  Increasing  the  electric  field  between 
the  plates  kept  at  constant  difference  apart,  or  decreasing  the  distance 
keeping  the  field  constant,  produces  an  increase  in  the  amount  of 
actinium-Z)  collected  by  recoil.  With  highly  polished  plates  more 
actin)um-Z>  was  collected  than  from  rough  plates,  but  under  the  most 
favourable  conditions  the  amount  collected  was  less  than  half  the 
theoretical.  If  all  the  atoms  of  actinium-Z)  were  equally  capable  of 
recoiling,  50%  of  the  atoms  formed  should  be  collected,  whereas  the 
maximum  obtained  was  23%.  F.  S. 

Excitation  of  the  Phosphorescent  Alkaline  earth  Metal 
Sulphides  by  Canal  Rays.  Hans  Baerwald  [Ann.  Physik,  1912, 
[iv],  39,  849 — 886). — Experiments  have  been  made  to  ascertain 
whether  charged  or  uncharged  canal  rays  exhibit  any  difference  in 
regard  to  their  power  of  exciting  phosphorescence.  Observations  were 
made  with  hydrogen  and  air  canal  rays,  alkaline-earth  metal  sulphides, 
containing  bismuth  or  copper  as  metallic  "  impurity,"  and  impure 
zinc  sulphide  being  employed  as  phosphorescent  substances.  The 
beam  of  canal  rays  was  made  to  pass  through  an  electric  field  before 
reaching  the  phosphorescent  screen,  and  the  intensities  of  the  phos- 
phorescence excited  by  the  undeflected  and  deflected  beams  were 
measured  by  means  of  a  special  form  of  photometer.  From  these  data 
and  the  measured  intensities  of  the  charged  and  uncharged  rays,  it  is 
possible  to  compare  the  activities  of  the  different  beams.  The  results 
show  that  the  specific  activity  of  the  charged  rays  is  greater  than  that 
of  the  uncharged  rays,  but  that  there  is  no  difference  between  the 
effects  produced  by  positively  and  negatively  charged  rays. 

The  observations  indicate  that  the  excitation  of  phosphore.scence  and 
the  chemical  activity  of  the  canal  rays  are  not  interdependent,  for  the 
chemical  activity  is  solely  determined  by  the  number  of  the  canal  ray 
particles  irrespective  of  whether  they  are  electrically  charged  or  not. 

H.  M.  D. 

Mobility  of  the  Negative  Ion  at  Low  Pressures.  George  W. 
Todd  (Proc.  Gamb.  Phil.  Soc,  1912,  16,  653—657.  Compare  Abstr., 
1911,  ii,  245,  1050). — The  dependence  of  the  mobility  of  the  negative 
ions,  produced  by  a  beam  of  Kontgen  rays,  on  the  pressure  of  the  gas 
has  been  examined  in  air,  carbon  dioxide,  hydrogen  sulphide,  sulphur 
dioxide,  and  hydrogen.  The  curves  obtained  by  plotting  the  product  of 
pressure  and  mobility  against  the  pressure  show  that  at  low  pressures 
the  negative  ions  have  greater  mobilities  than  the  inverse  pressure  law 
requires,  and  that  the  pressures  at  which  the  mobilities  begin  to  deviate 
from  the  inverse  pressure  law  are  approximately  proportional  to  the 
normal  mobilities  in  the  different  gases. 

The  relationship  between  the  normal  mobility  and  the  critical 
pressure  appears  to  be  the  same  for  both  positive  and  negative  ions. 

H.  M.  D. 
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Dissymmetry  of  Positive  and  Negative  Ions  Relatively  to 
the  Condensation  of  Water  Vapour  in  an  Atmosphere  of 
Carbon  Dioxide.  E.  Besson  {Gompt.  rend.,  1012,  155,  71 1—713).— 
Using  JT-ray  ioniaation  the  phenomenon  observed  is  much  clearer  than 
in  the  case  of  air  (compare  Abstr.,  1911,  ii,  839).  Here,  as  with  air, 
the  cloud  formed  is  always  much  more  intense  when  the  negative  ions 
are  in  excess.  When  the  gas  is  ionised  but  there  is  no  field,  the  cloud 
seems  to  be  identical  with  that  obtained  when  the  negative  ions  are  in 
excess.  If  the  ionisation  of  the  gas  is  ()roduced  by  radium,  the  cloud 
without  field  is  much  more  intense  than  where  the  negative  ions  are  in 
excess.  The  value  7  27  which  the  author  finds  for  the  supersaturation 
relative  to  carbon  dioxide  is  in  close  agreement  with  Wilson's  value  of 
7*3  for  air,  when  dissymmetry  ceases  to  exist  (compare  Abstr.,  1898, 
ii,  372).  W.  G. 

Number  of  a-Particles  Expelled  when  an  Atom  of 
Thorium  Emanation  Disintegrates.  John  Satterly  {Proc. 
Camb.  Fhil.  Sue,  1912,  16,  6G7— 673).— It  is  shown  that  the  ratio  of 
the  number  of  a-particles  which  are  expelled  in  the  disintegration  of 
an  atom  of  radium  emanation  to  the  number  expelled  in  the  disin- 
tegration of  an  atom  of  thorium  emanation  can  be  calculated  from 
the  rates  of  disintegration  and  the  ionising  powers  of  the  quantities 
of  radium  and  thorium  emanation  which  are  in  equilibrium  with 
known  quantities  of  radium  and  thorium  respectively. 

The  ionisation  data  obtained  indicate  that  the  transformation  of  an 
atom  of  thorium  emanation  into  thorium-yl  and  of  an  atom  of 
thorium-i4  into  thorium-^  is  in  each  case  accompanied  by  the 
expulsion  of  only  one  a-particle.  H.  M.  D. 

The  Radioactive  Constituents  of  the  Sediments  from  the 
Springs  of  Hokuto,  Taiwan.  Masataro  Hayakawa  and 
ToMONORi  Nakano  {Zeitsc/i.  anorg.  Chem.,  1912,  78,  183 — 190). — 
The  sediment  consists  of  anglesobarite,  together  with  small  quantities 
of  other  substances,  including  0*2%  of  ceria  and  lanthana.  The 
activity  is  very  variable,  values  ranging  from  1/16  to  1/90  of  that  of 
pitchblende  being  obtained  from  different  samples.  Ionium,  polonium, 
and  radium  have  been  recognised,  but  uranium  and  radio-lead  are 
absent.  C.  H.  D. 

Radioactivity  of  the  Waters  of  Monte  Amiata  and  Ex- 
periments on  the  Atmospheric  Dispersion  of  that  District. 
Raffaelo  Nasini  and  C.  Porlezza  {Atti  R.  Accad.  Lincei,  1912,  [v], 
21,  ii,  475 — 478.  Compare  this  vol.,  ii,  525). — A  repetition  of  the 
previous  experiments  confirms  the  results  then  recorded.        K.  V.  S. 

The  Affinity  Constants  of  Hydrogen  Peroxide.  R.  A. 
JoYNER  (Zeilsch.  anorg.  Chem.,  1912,  77,  103—115). — The  electrolytic 
dissociation  of  hydrogen  peroxide  into  ions  H*  and  HO,'  has  been 
studied  by  several  methods.  The  conductivity  of  its  solutions, 
measured  by  means  of  iron  electrodes  coated  with  tin,  leads  to 
uncertain   results,  as   the   conductivity   is   comparable  with    that  of 
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water.  The  hydrolysis  of  ethyl  acetate  by  the  sodium  salt  gives  the 
constant  0'77xlO~i2.  ^\^q  extraction  of  solutions  of  the  sodium  salt 
with  amyl  alcohol  gives  0*59  x  10"^^,  and  the  conductivity  of  the 
salt,  0-G4  X  lO'^^^  The  molecular  heat  of  ionisation  at  0°  is  about 
8600  cal.  C.  H.  D. 

Electrical  Conductivity  of  Solid  and  Molten  Silver  and 
Thallous  Haloids.  Gael  Tubajjdt  [with  Erich  Lorbnz]  (Festschrift  W. 
Nernst,  1912,  446 — 458). — In  reference  to  the  view  that  the  haloids 
of  silver  and  univalent  thallium  occur  in  forms  which  may  be  regarded 
as  crystalline-liquids,  an  examination  has  been  made  of  the  electrical 
conductivity  of  these  substances  at  temperatures  extending  con- 
siderably above  and  below  the  respective  melting  points.  In  all  cases 
there  is  an  abrupt  change  in  the  conductivity  at  a  perfectly  definite 
temperature,  and  the  conductivity  curves  furnish  no  evidence  of  the 
existence  of  crystalline-liquid  modifications. 

Except  in  the  case  of  silver  iodide,  there  is  a  large  drop  in  the 
conductivity  on  solidification.  The  comparatively  small  increase 
which  is  observed  with  silver  iodide  is  probably  due  to  the  contraction 
which  accompanies  solidification.  When  the  solidified  silver  iodide 
is  gradually  cooled,  an  abrupt  fall  in  conductivity  is  found  at  144°,  and 
this  evidently  corresponds  with  the  transition  of  the  regular  into  the 
hexagonal  modification.  H.  M.  D. 

Conductivity  and  Negative  Viscosity  Coefficients  of  Certain 
Rubidium  and  Ammonium  Salts  in  Glycerol  and  in  Mixtures 
of  Glycerol  and  Water  from  25°  to  75°.  P.  B.  Davis  and  Harey 
C.  Jones  {Zeitsch.  physikal.  Ghem.,  1912,  81,  68 — 112.  Compare  Guy 
and  Jones,  Abstr.,  1911,  ii,  863). — The  electrical  conductivity  of 
solutions  of  ammonium  iodide  and  of  rubidium  chloride,  bromide,  and 
iodide  in  glycerol  and  in  mixtures  of  glycerol  and  water,  and  also  the 
viscosities  of  these  solutions,  have  been  measured  at  intervals  of 
temperature  from  25°  to  75°.  The  experimental  data  are  given  in 
detail  in  the  paper. 

The  conductivities  of  solutions  of  salts  in  glycerol  are  very  small, 
but  increase  with  rising  temperature  and  also,  with  very  few  exceptions, 
on  dilution.  In  the  case  of  salts  which  cause  a  pronounced  lowering 
in  the  viscosity  of  the  solvent  there  is  a  minimum  in  the  conductivity 
curves  of  saturated  solutions,  and  the  change  of  conductivity  is 
parallel  to  the  change  of  fluidity. 

Conductivities  in  mixtures  of  glycerol  and  water  are  always  smaller 
than  those  calculated  according  to  the  mixture  rule.  Rubidium  salts 
have  a  very  pronounced  effect  in  diminishing  the  viscosity  of  glycerol, 
more  so  than  the  corresponding  potassium  salts,  and  in  this  respect 
ammonium  salts  behave  more  like  rubidium  than  potassium  salts. 
The  percentage  elevation  of  the  viscosity  of  the  solvent  by  dissolved 
salts  diminishes  with  increase  of  temperature  and  with  increasing 
dilution.  The  curves  representing  the  variation  of  the  electrical 
conductivity  and  fluidity  of  mixtures  of  glycerol  and  water  are  very 
similar  in  appearance.  G.  S. 
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Conductivity  and  Dissociation  of  Certain  Organic  Acids 
in  Aqueous  Solution  at  Different  Temperatures.  A.  Sprinokr, 
jun.,  and  Hauky  C.  Jones  (Amer.  Chem.  J.,  1912,  48,  411 — 453. 
Oomparo  White  and  Jones,  Abstr.,  1910,  ii,  13,  821  ;  Wightman  and 
Jone!),  1911,  ii,  689;  this  vol.,  ii,  1035). — In  continuation  of  the 
study  of  the  conductivity  and  dissociation  of  organic  acids  in  aqueous 
solution,  measurements  have  now  been  made  at  several  temperatures 
between  0°  and  65'^  of  the  conductivity  of  dichloroacetic,  phenylacetic, 
ethylmalonic,  isopropylmalonic,  butylmalonic,  allylraalonic,  benzyl- 
malonic,  dimethylmalonic,  methylethylmalonic,  diethylmalonic,  di- 
propylmalonic,  bromosuccinic,  dibromosuccinic,  pyromucic,  phenyl- 
propiolic,  salicylic,  acetylsalicylic,  sulphosalicylic,  anisic,  vanillic, 
aniline-7/i-sul phonic,  sulphanilic,  )8-phenylpropionic,  cinnamic,  o-cou- 
maric,  o-phthalic,  and  naphthionic  acids,  and  also  of  4  :  6-dinitro-2- 
aminophenol. 

In  general,  the  results  confirm  those  of  the  earlier  work.  The 
percentage  temperature-coefficients  of  conductivity  are  generally  small 
and  of  the  same  order  of  magnitude,  and  decrease  with  rise  of  tempera- 
ture. Expressed  in  conductivity  units,  the  temperature-coefficients 
increase  rapidly  with  dilution  and  decrease  with  rise  of  temperature. 
The  stronger  the  organic  acid  the  larger  are  the  conductivity  units. 
The  percentage  temperature-coefficients  of  the  amino-acids  are 
particularly  large,  and  the  coefficients  expressed  in  conductivity  units 
increase  with  rise  of  temperature.  This  behaviour  is  explained  by  the 
inner  salt-forming  power  of  the  compounds.  The  relative  strengths  of 
organic  acids  do  not  seem  to  be  influenced  by  change  of  temperature. 
Strong  organic  acids  do  not  obey  Ostwald's  dilution  law.  Most  dibasic 
organic  acids  dissociate  like  monobasic  acids.  The  migration  velocities 
of  the  anions  of  organic  acids  are  a  function  of  the  number  of  atoms 
present  in  the  anions,  and  /x^q  values  for  dibasic  acids  may  be  found 
by  means  of  this  principle.  The  relation  of  the  dissociation  to  the 
temperature  seems  to  bo  irregular.  In  general,  the  maximum  dis- 
sociation was  reached  at  the  temperatures  employed,  and  only  in  the 
case  of  the  amino-acids  does  the  dissociation  increase  at  temperatures 
above  50°.  Isomeric  acids  do  not  behave  similarly  with  regard  to 
change  in  their  dissociation.  A  relation  has  been  found  between  the 
behaviour  of  certain  isomeric  acids  and  their  structure  and  power  of 
forming  inner  salts  and  anhydrides.  E.  G. 

Measurements  of  the  Electrical  Conductivity  of  Aceto- 
phenone  Solutions  of  Certain  Organic  Bases  and  Acids. 
Henry  J.  M.  Cbeighton  {Trans.  Nova  Scotia  Inat.,  1912,  13, 
154 — 161). — Measurements  have  been  made  of  the  electrical  conduc- 
tivity of  05^  solutions  of  a  number  of  organic  bases  and  of  the  salts 
formed  by  these  with  camphorcarboxylic  acid  in  acetophenone.  The 
data  show  that  the  degree  of  ionisation  of  both  bases  and  salts  is  very 
small,  although  the  conductivity  of  the  salts  is  from  twenty  to  several 
hundred  times  greater  than  that  of  the  corresponding  bases.  The 
order  assumed  by  the  bases  when  arranged  according  to  their  conduc- 
tivity in  acetophenone  is  different  from  that  furnished  by  the  conduc- 
tivity data  for  aqueous  solutions. 
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Measurements  of  the  conductivity  of  piperidine,  camphorcarboxylic 
acid,  bromocamphorcarboxylic  acid,  and  piperidine  camphorcarboxylate 
at  different  dilutions  show  that  the  molecular  conductivity  increases 
with  the  dilution  in  all  cases.  H.  M.  D. 

Silent  Electric  Discharges  in  Gases  at  Atmospheric 
Pressure.  Ernst  H.  Kiesenfeld  {Festschrift  W.  JVernst,  1912, 
374—382.  Compare  Zeitsch.  Elektrochem.,  1911,  16,  925).— Further 
experiments  have  been  made  to  ascertain  the  minimum  potential 
required  for  the  passage  of  the  silent  discharge  through  hydrogen, 
oxygen,  carbon  dioxide,  and  nitrogen,  and  its  dependence  on  the 
dimensions  of  the  ''  ozoniser,"  the  nature  of  the  glass,  and  the  frequency 
of  the  alternating  current.  The  silent  discharge  potential  is 
appreciably  smaller  than  the  sparking  potential  in  continuous  current 
discharge.  In  both  cases,  however,  the  order  of  the  gases,  arranged 
according  to  the  minimum  discharge  potential,  is  the  same. 

For  "  ozonisers "  of  the  same  dimensions  the  silent  discharge 
potential  increases  with  the  electrical  resistance  of  the  glass,  and 
appears  to  vary  with  the  cube-root  of  the  frequency  of  alternation. 
No  silent  discharge  could  be  obtained  with  an  "ozoniser"  of  quartz 
glass,  and  this  is  attributed  to  its  insulating  properties. 

The  minimum  potentials  for  the  different  gases,  when  referred  to 
hydrogen  as  standard,  are  not  invariable,  but  the  relative  values 
increase  with  increasing  size  of  the  "ozoniser,"  and  fall  with  increasing 
frequency  of  alternation. 

In  the  case  of  oxygen  and  carbon  dioxide,  the  passage  of  the  silent 
discharge  is  attended  by  hysteresis  effects,  and  in  consequence  of  this, 
it  is  only  possible  to  obtain  the  values  of  the  minimum  potential  by 
gradually  lowering  the  applied  potential.  H.  M.  D. 

Formation  of  Ozone  by  the  Silent  Electric  Discharge  and  the 
Estimation  of  Ozone  by  Absorption  Measurements  in  the 
Ultra-violet.  Friedrich  Kruger  (and  M.  Moeller)  {Festschrift  W. 
Nernst,  1912,  240 — 251). — According  to  Warburg's  measurements,  the 
number  of  coulombs  required  for  the  production  of  a  gram-equivalent  of 
ozone  varies  with  the  nature  of  the  electrical  discharge  through  the 
oxygen,  but  is  in  all  cases  very  much  smaller  than  the  quantity 
(96540  coulombs)  required  in  the  electrolytic  production.  The  forma- 
tion of  ozone  by  the  silent  discharge  cannot  be  due,  therefore,  to 
electrolytic  action,  and  it  is  suggested  that  the  liberation  of  secondary 
rays  by  the  action  of  high  speed  cathode  rays  on  the  oxygen  molecules 
is  the  determining  factor  in  the  formation  of  ozone.  The  emission  of  a 
secondary  electron  causes  the  oxygen  molecule  to  decompose  into  atoms, 
which  then  combine  with  unaltered  molecules  to  form  ozone.  Accord- 
ing to  this,  two  molecules  of  ozone  result  from  the  emission  of  a  single 
secondary  electron.  From  the  number  of  coulombs  required  per  gram- 
equivalent  by  the  different  methods  of  discharge,  the  number  of 
secondary  electrons  produced  from  each  primary  electron  can  be 
calculated.  These  numbers,  varying  from  17  in  the  case  of  positive 
point  discharge  to  287  for  silent  discharge  in  a  metal  apparatus, 
correspond   with  velocities  of  the    primary  rays  between  1000   and 
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50,000  volts.     This  result  is  quite  consistent  with  the  experimental 
conditions. 

The  part  of  the  paper  dealing  with  the  photometric  estimation 
of  ozone  has  been  published   previously  (this  vol.,  ii,   821). 

H.  M.  D. 

Becquerel  Effect  for  Complex  Iron  and  Uranium  Salts. 
HEimERT  Schiller  {Ztilsch.  physikul.  Chevi.,  1912,  80,  641 — 668. 
Compare  Raur,  Abstr.,  1908,  ii,  790  ;  Titlestad,  Abstr.,  1910,  ii,  379  ; 
Schafer,  ibid.,  380). — It  is  proposed  to  term  the  phenomenon  of  the 
alteration  of  electric  potential  under  the  influence  of  light  the 
"Becquerel  effect."  The  potential  of  cells  containing  a  solution  of 
ferrous  and  ferric  potassium  oxalates  becomes  more  negative  on 
exposure  to  light,  and  an  alteration  of  potential  also  occurs  when 
a  solution  of  potassium  ferrous  oxalate  alone  is  used.  As  reduction  of 
the  ferric  salt  takes  place  on  exposure  to  light,  also  causing  an 
alteration  of  potential,  the  change  of  potential  is  the  sum  of  the 
Becquerel  effect  (without  chemical  action)  and  the  reducing  effect. 

The  potential  increases  the  more  rapidly  on  exposure  to  light,  and 
the  maximum  is  the  greater  the  greater  the  proportion  of  ferric  salt  in 
the  solution.  The  initial  ratn  of  rise  of  potential  is  proportional  to 
the  light  intensity.  The  rate  of  fall  of  potential  on  placing  in  the 
dark  is  the  more  rapid  the  greater  the  proportion  of  ferrous  salt  in  the 
mixture.  The  existence  of  maximum  values  of  the  Becquerel  effect 
which  depend  on  the  light  intensity  and  on  the  composition  of  the 
solutions  has  been  established. 

Mixtures  of  uranyl  and  uranous  formates  and  oxalates  give  results 
in  qualitative  agreement  with  those  for  ferric  and  ferrous  salts  just 
described,  the  change  of  potential  on  exposure  to  light  varying  from 
6  to  300  millivolts. 

The  nature  of  the  Becquerel  effect  is  discussed,  and  evidence  in 
favour  of  Baur's  "  energetic  "  explanations  (loc.  cit.)  is  adduced. 

Emil  Baur,  in  a  note  to  the  foregoing  paper,  contends  that  the 
statement  of  Usher  and  Priestley  (compare  Abstr.,  1906,  ii,  299), 
according  to  which  carbon  dioxide  ia  reduced  to  formic  acid  on 
exposure  to  light  in  the  presence  of  uranyl  sulphate,  is  erroneous  G.  S. 

Potential  of  Hydrogen  Peroxide.  Karl  Bornemann  (Festschrift 
W.  Nemsty  1912,  118 — 131). — Systematic  measurements  have  been 
made  of  the  potential  difference  at  a  platinum  electrode  immersed  in 
lA^-sulphuric  acid  containing  varying  quantities  of  hydrogen  peroxide. 
This  electrode  was  combined  with  a  hydrogen  electrode,  also  in  contact 
with  liV-sulphuric  acid,  and  observations  were  made  after  anodic  and 
cathodic  polarisation,  and  also  with  the  electrode  in  a  non-polarised 
condition.  The  data  obtained  show  that  for  a  solution  containing  one 
gram-molecule  of  hydrogen  peroxide  per  litre,  -  0*69  volt  may  be 
taken  as  a  lower  limit  for  the  reduction  potential  when  measured 
against  hydrogen  in  contact  with  a  solution  of  the  same  hydrogen  ion 
concentration.  Previous  measurements  {Zeitsch.  EUktrochem.,  1909, 
15,  673)  indicate  that  -  0*63  volt  may  be  taken  as  the  upper  limiting 
value,  and  since  these  limits  only  differ  to  the  extent  of  0*06  volt,  the 
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value  of  the  reduction  potential  may  be  taken  as  -0"66  ±0'03  volt. 
From  this,  the  value  of  the  oxidation  potential  is  -1*80  ±0"03  volt, 
this  also  being  referred  to  hydrogen  in  contact  with  the  same  hydrogen 
ion  concentration.  H.  M.  D, 

Electrolytic  Potentials  and  the  Periodic  System.  Wilhelm 
Palmaer  {Festschrift  W.  Nerrist,  1912,  332— 340).— If  the  electrolytic 
potentials  of  the  elements  are  plotted  against  the  atomic  weights,  a 
series  of  discontinuous  curves  are  obtained,  which  afford  strong  evidence 
of  the  periodic  character  of  the  electrolytic  potential.  In  the  diagram 
thus  produced,  the  positive  elements  of  high  and  the  negative  elements 
of  low  electrolytic  solution  pressure  are  situated  above  the  line  of 
abscissae,  whilst  the  positive  elements  of-  low  and  the  negative  elements 
of  high  electrolytic  solution  pressure  lie  below  this  line. 

The  position  of  certain  elements  on  the  electrolytic  potential  curves 
is  discussed  in  reference  to  the  usual  groupings  in  the  periodic  table, 
and  it  is  pointed  out  that  the  diagram  affords  a  means  of  estimating 
approximately  the  electrolytic  potentials  of  elements  for  which  the 
values  have  not  yet  been  determined.  H.  M.  D. 

Tantalum  Electrodes.  Otto  Beunck  (Chem.  Zeit.,  1912,  36 
1233 — 1234). — The  author  has  investigated  the  use  of  tantalum  as  a 
substitute  for  platinum,  owing  to  the  high  price  of  the  latter  metal. 
Below  200°  tantalum  behaves  as  a  noble  metal,  being  attacked  neither 
by  the  oxygen  of  the  air,  nor  by  acids,  with  the  exception  of  con- 
centrated hydrofluoric  acid  ;  even  aqua  regia  is  without  action.  It  is 
also  completely  resistant  towards  aqueous  solutions  of  the  alkalis, 
although  it  is  attacked  by  the  fused  alkalis.  On  heating  in  the  air,  it 
commences  to  oxidise  at  a  temperature  considerably  below  red  heat. 

As  cathode,  tantalum  can  replace  platinum  in  all  cases.  When  used 
as  anode,  however,  it  quickly  becomes  coated  with  a  layer  of  dark  blue 
oxide,  probably  TagO^,  which  offers  a  great  resistance  to  the  passage  of 
the  current.  It  is  readily  plated  with  platinum,  and  then  can  be 
used  as  anode  in  the  ordinary  way,  a  deposit  of  a  few  centigrams  of 
platinum  being  sufficient. 

Using  a  tantalum  cathode,  quantitative  deposits  of  silver,  copper, 
platinum,  and  cadmium  were  obtained  from  the  acid  sulphate  solutions, 
zinc  from  an  alkaline  zincoxide  solution,  nickel  and  cobalt  from  an 
ammoniacal  solution,  and  tin  and  antimony  from  solutions  of  their 
thio-salts.  The  deposits  are  readily  removed  from  the  electrode  by 
means  of  acids,  leaving  the  tantalum  in  a  bright  condition.  There  is 
no  tendency  for  zinc  and  cadmium  to  alloy  with  tantalum,  as  is  the 
case  with  platinum.  Deposits  of  platinum  and  gold  can  be  removed 
with  aqua  regia. 

The  price  of  tantalum  is  only  40%  of  that  of  platinum.  There  is 
also  a  further  saving  in  cost  owing  to  the  facts  that  the  density  is  less 
than  that  of  platinum,  and  that  the  electrodes  can  be  made  thinner 
than  platinum  electrodes,  owing  to  the  greater  rigidity  of  tantalum. 

Tantalum  electrodes  may  also  replace  platinum  in  the  electrolysis 
of  alkaline  solutions,  and  can  be  used  in  the  manufacture  of  electrolytic 
bleach.  T.  S.  P. 
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Lead  Sulphide  Electrode  and  the  PASsivity  of  Lead.  Pbteb 
P.  Lkbkuekf  {ZeiL^ch.  KUktrochem.,  1912, 18,  81)1— 896).— Tne  E.M.F. 
of  tho  cell  Pb  I  PbS.NaHS.HjS  |  KCl  |  KCl.HfrjCIj  |  Hg  has  been 
measured  hy  Beinfeld  (compare  Abstr.,  1898,  ii,  160),  and  it  hiis  been 
found  that  the  solubility  of  lead  sulphide  calculated  from  the  results 
does  not  agree  with  the  vahie  as  determined  by  other  methods.  As  it 
appeared  that  there  must  be  some  source  of  error  in  Bernf eld's 
experiments,  the  measurements  have  been  repeated  and  his  results 
confirmed.  The  explanation  of  the  discrepancy  indicated  above  has 
been  found  in  the  fact  that  tho  electrode  is  not  reversible  ;  the  lead 
becomes  passive  and  behaves  like  a  noble  metal.  The  chief  evidence  of 
this  is  that  almost  exactly  the  same  potential  is  observed  when  the 
lead  electrode  is  displaced  by  one  of  platinum,  and,  further,  that  Idiid 
does  not  liberate  hydrogen  from  a  normal  solution  of  sodium  hydrogen 
sulphide,  as  it  should  do  if  it  remains  in  the  active  form.  No  satisfactory 
explanation  has  been  found  for  the  fact  that  a  lead  or  platinum 
electrode  immersed  in  a  solution  of  sodium  hydrogen  sulphide  saturated 
with  hydrogen  sulphide  shows  a  well-defined  reproducible  potential. 

G.  S. 

Determination  of  the  Solubility  of  Slightly  Soluble  Salts  by 
means  of  Electrodes  of  the  Third  Kind.  James  F.  Spencer 
(Zeitsch.  physikal.  Chem.,  1912,  80,  701—708.  Compare  Abstr.,  1911, 
ii,  3G4). — In  electrodes  of  the  third  kind  there  are  two  slightly 
soluble  depolarisers,  the  first  containing  the  same  cation  as  the  metal 
with  which  it  is  in  contact,  whilst  the  second,  more  soluble  than  the 
first,  contains  the  same  anion  as  the  first  depolariser. 

An  example  is  the  electrode  Hg|Hg2(I03)2|TlI03|Tr.  The  single 
potential  difference  at  such  an  electrode  depends  primarily  on  the  Hg" 
ion  concentration,  and  the  two  equilibria  hold  :  [Hg2**][I03]2==Z  and 
[Tl*]  [IO^']  =  L',  where  L'  and  L'  are  solubility  products.  From  expres- 
sions for  the  single  potential  differences  at  electrodes  containing  Hgj", 
IO3',  and  Tl'  ions  respectively,  which  have  to  be  specially  determined 
when  not  known,  the  concentrations  of  the  lO,,'  and  Tl*  ions,  and 
therefore  the  solubility  of  thallous  iodate,  can  be  calculated.  The 
calculation  is  still  simpler  when  the  solubility  of  one  of  the  depolarisers 
is  known. 

!  •  The  first  method  is  illustrated  by  measuring  the  solubility  of 
thallous  iodate,  for  which  the  value  2*12  x  10"^  mols.  per  litre  at  25*^ 
is  obtained,  in  fair  agreement  with  the  results  of  conductivity  deter- 
minations. The  solubility  of  thallous  iodide,  as  determined  by  the 
second  method  from  measurements  with  the  electrode  HgIHgoljITlI, 
and  the  use  of  Sherrill's  data  for  the  solubility  of  mercurous  iodide 
(compare  Abstr.,  1903,  ii,  534),  is  1-76  x  lO"*  mols.  per  litre  at  25°. 

G.  S. 

Iodine  Coulometer  and  the  Value  of  the  Faraday.  Edward 
W.  Washburn  and  Stuart  J.  Bates  {J.  Amer.  Chem.  Soc.,  1912,  34, 
1341 — 1368). — A  review  is  given  of  the  work  which  has  been  done  on 
the  silver,  copper,  iodine,  and  oxyhydrogen  coulometers,  and  the 
values  obtained  for  the  faraday  by  different  authors  are  compared. 

VOL,  Oil.  ii.  76 
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The  results  of  this  comparison  indicate  that  the  silver  coulometer  gives 
too  low  a  value,  but  is  superior  to  all  the  other  types  in  reproducibility. 

The  present  investigation  was  undertaken  with  a  view  to  the 
production  of  a  form  of  iodine  coulometer  which  should  equal  the 
silver  coulometer  in  reproducibility,  and  be  free  from  all  sources  of 
error,  amounting  to  more  than  0'001%.  The  apparatus  devised 
consists  essentially  of  two  vertical  limbs  connected  by  a  V-tube,  and 
furnished  with  electrodes  of  platinum-iridium  foil.  It  is  filled  with 
10%  potassium  iodide  solution  to  a  little  above  the  level  of  the  V-tube. 
Concentrated  solution  of  potassium  iodide  is  then  added  to  the  anode 
limb,  and  solution  of  iodine  in  potassium  iodide  to  the  cathode  limb. 
A  comparison  of  the  amount  of  iodine  liberated  at  the  anode  with  the 
amount  which  disappears  at  the  cathode  has  shown  that  within  the 
limits  of  error  in  analysis,  the  same  quantity  of  iodine  is  formed  from 
iodide  ions  at  the  anode  as  is  converted  into  iodide  ions  at  the  cathode. 
The  coulometer  is  free  from  any  constant  source  of  error,  amounting 
to  more  than  0'002%,  and  the  reproducibility  of  the  reaction  at  the 
anode  fulfils  the  requirements  necessary  for  a  trustworthy  determina- 
tion of  the  faraday  within  0'005%. 

This  iodine  coulometer  has  been  compared  with  the  silver  coulometer, 
and  has  been  applied  to  the  determination  of  the  faraday.  A  mean 
value  for  the  faraday  of  96,538  coulombs  was  obtained  (see  next 
abstract),  which  agrees  closely  with  the  value  96,535  obtained  by 
Richards,  Collins,  and  Heimrod  (Abstr.,  1900,  ii,  256)  with  the  copper 
coulometer.  The  former  figure  corresponds  with  a  value  1"1174  mg. 
per  coulomb  for  the  true  electrochemical  equivalent  of  silver.    E.  G. 

Iodine  Coulometer  and  the  Value  of  the  Faraday.  A 
Correction.  Stuaht  J.  Bates  {J.  Amer.  Chem.  Soc,  1912,  34, 
1515). — In  a  paper  by  Washburn  and  Bates  (preceding  abstract)  an 
error  was  made  in  the  calculation.  On  making  the  necessary 
correction,  the  electrochemical  equivalent  of  iodine  becomes 
1*31491  mg.  per  coulomb  and  the  faraday  96,524  coulombs  per 
equivalent  (I  =  126'92).  If  the  ratio  of  silver  to  iodine  as  found  by 
Baxter  (Abstr.,  1911,  ii,  112)  is  employed  instead  of  the  international 
atomic  weights,  the  results  give  ril755  for  the  electrochemical 
equivalent  of  silver.  E.  G. 

[Theory  of  the  Electrolytic  Thermo-cell  Sn  |  CrClg  |  Pt.] 
Egbert  Kkemann  (and  E.  Noss)  {Festschrift  W.  Nernst,  1912, 
234 — 239). — In  view  of  the  observations  of  Case,  which  indicate  that 
tin,  dissolved  at  higher  temperatures,  separates  out  when  the  tempera- 
ture is  lowered,  the  authors  have  made  a  further  investigation  of  the 
behaviour  of  this  cell.  The  E.M.F.  of  the  cell  was  found  to  be  1*02  volt 
at  30°  and  1*03  at  96°  with  a  solution  containing  0'054  mol.  chromic 
chloride  per  mol.  water.  If  the  chromic  chloride  solution  is  saturated 
with  tin  at  room  temperature,  the  E.M.F.  falls  to  0*44  volt.  The  fall  in 
potential  is  confined  to  the  indifferent  electrode,  and  apparently  the 
cell  behaves  as  an  ordinary  oxidation-reduction  element. 

When  the  chromic  chloride  is  saturated  with  tin  at  higher  tempera- 
tures the  E.M.F.  falls  to  nearly  zero,  0*027  volt  having  been  found  at 
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temperatures  from  27°  to  94°.  Kise  of  temperature  increases  the 
extent  to  which  the  chromic  chloride  is  reduced,  and  by  operating  the 
cell  at  about  90°  and  then  cooling  to  the  ordinary  temperature  ro  as 
to  allow  tin  to  separate  out  from  the  solution,  the  cell  affords  a 
means  of  converting  heat  energy  directly  into  electrical  energy.  The 
cells  Cu  I  CrClg  |  (J  and  Sn  |  VdCIg  |  (J  behave  quite  similarly,  but 
the  current  yields  are  in  all  three  cases  too  small  for  technical 
purposes.  H.  M.  D. 

Molecular  Condition  and  lonisation  of  Aqueous  Solutions 
of  Hydrofluoric  Acid.  Hans  Pick  (Feslschri/t  ]V.  Nermt,  1912, 
360 — 373). — The  freezing  point  and  electrical  conductivity  data  for 
solutions  of  hydrofluoric  acid  afford  no  evidence  of  the  presence  of 
unionised  double  molecules  in  appreciable  concentration.  The  fact 
that  the  ionisation  constant,  when  calculated  in  the  ordinary  way 
from  the  conductivity  at  different  dilutions,  increases  very  con- 
siderably with  the  concentration,  is  shown  to  be  due  to  the  formation 
of  complex  ions,  HFj'.  In  very  dilute  solutions  this  effect  is 
negligible,  and  the  ionisation  constant  is  found  from  the  conductivity 
of  those  solutions  to  be  A;  =  7'2xlO'"*  at  25°.  The  constant  which 
determines  the  formation  of  the  complex  ions  can  also  be  calculated 
from  available  data,  and  A'  =  [HF2']/[F']  [HF]  is  thus  found  to  be 
5*5  at  25°.  With  the  aid  of  these  constants,  it  is  possible  to  calculate 
the  concentration  of  the  various  components,  HF,  H*,  F',  and  HF'j,  in 
any  solution,  and  such  data  are  recorded  for  solutions  varying  in 
concentration  from  \N  to  ^^N". 

The  above  view  of  the  constitution  of  hydrofluoric  acid  solutions  is 
shown  to  be  in  agreement  with  Jaeger's  data  for  the  solubility  of 
mercuric  oxide,  according  to  which  the  solubility  is  proportional  to  the 
concentration  of  the  acid.  H.  M.  D. 

Influence  of  Colloids  on  the  Electrol3rtio  Deposition  of 
Lead.  Herbert  Freundlich  and  J.  Fischer  {Zeitach.  £lektrochem., 
1912,  18,  885 — 891). — It  is  known  that  in  the  presence  of  gelatin 
or  other  organic  substances,  lead  separates  from  solution  in  hydro- 
fluosilicic  and  certain  other  strong  acids  in  a  finely  crystalline, 
dense,  coherent  form.  A  possible  explanation  of  this  effect  is  that  the 
organic  substances  are  absorbed  by  the  surface,  whereby  they  retard 
the  rate  of  crystallisation  and  permit  of  the  deposition  of  the  metal  in 
a  more  coherent  form.  In  order  to  test  this  suggestion,  the  smallest 
concentrations  of  certain  colloids  (gelatin,  agar  agar,  etc.)  which  are 
sufficient  to  cause  the  electrolytic  separation  of  lead  to  take  place  in 
coherent  form  from  solutions  in  hydrofluosilicic  and  perchloric  acids 
have  been  determined.  The  activity  of  colloids  in  this  connexion  is 
not  parallel  to  their  protective  effect  on  solutions  of  colloidal  gold,  but 
this  may  be  due  to  the  very  different  conditions  of  the  two  sets  of 
phenomena.  The  assumption  that  it  is  mainly  the  velocity  of  crystal- 
lisation which  is  influenced  by  the  colloids  is  supported  by  the  fact 
that  colloids  exert  a  very  similar  effect  on  the  form  of  the  lead 
deposited  from  solution  by  means  of  zinc.  G.  S. 

75—2 
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Anodic  Behaviour  of  Niobium  [Columbium].  U.  Sborgi 
(Gazzetta,  1912,  42,  ii,  331 — 345). — The  author  has  investigated  the 
electrolytic  valve  action  of  columbium  (compare  Bolton,  Abstr.,  1907, 
ii,  478 ;  Schulze,  Ab.str.,  1908,  ii,  350)  in  various  electrolytes.  Some 
differences  were  observed  in  the  results  according  to  the  degree  of 
compactness  of  the  specimen  of  columbium  used  as  anode.  Columbium 
which  is  not  very  compact,  when  used  as  anode  in  sulphuric  acid 
(N'J5  —  N),  gives  a  momentary  current  with  1 — 2  volts;  the  current 
then  becomes  almost  zero,  and  if  the  voltage  is  increased  up  to 
112  volts,  each  increase  is  attended  by  the  passage  of  a  current  which 
is  only  momentary.  Some  bubbles  of  gas  appear,  and  the  electrode 
becomes  covered  with  a  greenish-yellow  or  blue  iridescent  film,  which 
is  insoluble  in  the  common  acids  and  alkalis,  but  dissolves  in  hydro- 
fluoric acid.  The  same  results  are  obtained  with  phosphoric  acid, 
potassium  hydroxide,  sodium  hydroxide,  potassium  carbonate,  sodium 
sulphate,  sodium  oxalate,  oxalic  acid,  and  ammonium  fluoride.  In  no 
case  could  a  permanent  passage  of  current  be  observed.  In  other 
electrolytes,  however  (hydrochloric  acid,  sodium  chloride,  nitric  acid, 
sodium  nitrate,  acetic  acid,  potassium  bromide  and  iodide),  the  metal 
dissolves  with  valency  5,  columbic  acid  being  precipitated ;  the  elec- 
trode becomes  disintegrated.  The  same  occurs  in  hydrofluoric  acid, 
but  in  this  case  columbic  acid  is  not  precipitated.  An  anode  which 
has  been  used  in  sulphuric  acid,  and  is  covered  with  the  film  already 
mentioned,  dissolves  when  made  the  anode  in  nitric  acid ;  after  a 
time  the  film  disappears,  and  the  electrode  becomes  grey  from  dis- 
integration. When  it  is  again  placed  in  sulphuric  acid,  no  current 
passes. 

A  compact  block  of  columbium  behaves  somewhat  differently,  for 
with  it  no  current  passes  in  any  of  the  solutions  already  named  except 
hydrofluoric  acid,  potassium  bromide,  sodium  bromide,  and  potassium 
iodide.  Except  in  the  case  of  hydrofluoric  acid,  however,  the  current 
soon  tends  to  decrease. 

The  author  considers  that  these  and  other  experiments  show  that  the 
columbium  anode  in  all  electrolytes  (except  hydrofluoric  acid)  becomes 
covered  at  the  very  beginning  of  electrolysis  with  a  layer  which  hinders 
the  passage  of  ions,  although  the  degree  of  impermeability  varies  in 
different  electrolytes.  The  behaviour  of  this  metal  differs  from  that 
of  the  ordinary  passive  metals  in  these  respects,  and  also  because 
solution  occurs  when  the  current  does  pass.  R.  V.  S. 

New  Lamp  with  very  Powerful  Ultra-violet  Radiation, 
and  its  Use  in  Sterilising  Large  Quantities  of  Water. 
Victor  Henri,  Andrje  Hblbronnee,  and  Max  von  Hecklinqhausen 
{Compt.  rend.,  1912,  155,  852 — 854). — The  lamp  consists,  in  its 
luminous  portion,  of  a  quartz  U-tube,  the  two  limbs  of  which  almost 
touch;  the  internal  diameter  of  the  tube  is  14  mm.,  and  the  length  of 
each  limb  160  mm.,  the  two  electrodes  being  of  mercury.  The  lamp 
burns  in  a  500  volt  circuit,  taking  3  amperes,  consuming  1150  watts, 
and  having  a  luminosity  of  8000  candle  power.  The  intensity  of  its 
ultra-violet  radiation  has  been  compared  with  that  from  lamps  con- 
structed for  110  volts  by  measuring  the  rapidity  of  their  action  in 
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▼arious  chemical  reactions,  such  as  the  hydrolysis  of  starch  (compare 
Bielecki  and  Wurraser,  this  vol.,  i,  538)  and  the  polymerisation  of  hydro- 
carbons (compare  Landau,  this  vol.,  ii,  986),  and  comparison  has  also 
been  made  in  sterilisation  experiments.  It  is  found  that  the  ultra- 
violet radiation  from  the  500  volts  lamp  is  fifty  to  sixty  times  as 
intense  as  that  from  a  110  volts  lamp,  whilst  the  power  consumption 
is  only  4*6  times  as  great.  A  method  is  described  by  which  this  new 
lamp  can  be  used  for  sterilising  large  quantities  of  water.         W.  G. 

Magnetic  Researches.  VI.  Paramagnetism  at  Low 
Temperatures.  H.  Kamerlingii  Onnes  and  E.  Oosterhuis 
{Proc.  K.  Akad.  Wetensch.  Amsterdam^  1912,  15,  322 — 329.  Compare 
Abstr.,  1911,  ii,  694;  this  vol.,  ii,  228,  425).— From  measurements  of 
the  magnetic  susceptibility  (;!^)  over  a  wide  interval  of  tom{)erature,  it 
appears  that  gadolinium  sulphate  follows  Curie's  law,  according  to 
which  ;( 7'=  constant,  down  to  14°  abs.,  and  may  therefore  be  regarded 
as  a  normal  paramagnetic  substance.  Over  the  same  range,  dyspros- 
ium oxide  is  found  to  satisfy  the  relation  ;((2'+ A)  =  constant.  Anhy- 
drous manganous  chloride  behaves  normally  down  to  about  65°  abs., 
but  at  lower  temperatures  its  behaviour  approximates  to  that  of 
dysprosium  oxide.  In  the  case  of  anhydrous  ferrous  and  ferric 
sulphates,  the  change  of  magnetic  susceptibility  with  temperature  is 
very  similar,  deviations  from  Curie's  law  of  the  same  kind  being 
found  at  temperatures  below  65°  abs.  H.  M.  D. 

Thermal  Expansion  of  Liquids  between  Boiling  Point  and 
Critical  Point.  Julius  Meyer  {Festschrift  W.  Xeriist,  1912, 
278 — 301). — The  literature  relating  to  the  influence  of  temperature 
on  the  coefficient  of  expansion  of  liquids  has  been  examined  and  new 
experiments  made  with  the  object  of  obtaining  values  for  the 
coefficient  of  expansion  at  zero  pressure. 

If  the  coefficient  of  expansion  between  absolute  zero  and  the  critical 
point  be  plotted  against  the  temperature,  a  curve  is  obtained  which 
exhibits  neither  maximum  nor  minimum  in  the  case  of  a  normal 
liquid.  If  the  change  in  temperature,  however,  is  accompanied  by 
changes  in  the  molecular  condition,  then  curves  are  obtained  which 
show  maxima  or  minima,  or  both.  The  recorded  data  for  the  thermal 
expansion  of  nitrogen  peroxide,  water,  and  nitrous  oxide  indicate  that 
these  liquids  furnish  examples  of  the  three  abnormal  types  referred  to. 

For  the  examination  of  the  thermal  expansion  of  liquids  above  their 
boiling  points,  an  apparatus  was  employed  which  permitted  of  super- 
heating the  liquids  to  a  considerable  extent.  With  this  it  was  possible 
to  determine  the  expansion  of  water  at  negligibly  small  pressures  up 
to  200°,  of  benzene  to  168°,  ethyl  alcohol  to  155°,  methyl  ethyl  ether 
to  85°,  ethyl  ether  to  115°  and  iaopentane  to  95°.  In  order  to  obtain 
the  corresponding  data  for  temperatures  up  to  200°,  measurements  were 
made  of  the  expansion  under  different  pressures  and  the  results 
extrapolated  to  zero  pressure. 

In  all  cases,  the  coefficient  of  expansion  increases  very  considerably 
with  the  temperature,  and  the  data  for  methyl  ethyl  ether,  ethyl  ether, 
and  tsopentauo  indicate  tiiat  the  expansion  coefficient  changes  in  a 
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perfectly  continuous  manner  when  the  transition  from  liquid  to  gas 
occurs  at  the  critical  temperature. 

The  range  covered  by  the  observations  on  water,  benzene,  and  ethyl 
alcohol  does  not  extend  to  the  critical  temperature,  but  the  form  of  the 
expansion  temperature  curves  affords  evidence  of  similar  behaviour  in 
these  cases.  H.  M.  D. 

The  Critical  Temperature  of  Mercury.  J.  Koenigsberger 
(Chem.  Zeit.,  1912,  36,  1321). — The  mercury  was  heated  in  sealed 
capillary  tubes  of  clear  quartz  glass,  suspended  in  a  spiral  of  platinum 
wire.  The  temperature  was  determined  optically  from  the  glowing 
platinum. 

At  1200°  the  meniscus  is  very  flat,  and  only  the  liquid  mercury  is 
luminescent.  At  about  1400°  the  luminosity  of  the  liquid  decreases 
very  rapidly,  and  soon  the  whole  tube  becomes  non-luminous.  The 
pressure  was  estimated  at  more  than  1000  atmospheres.  The  tubes 
withstand  the  critical  temperatures  for  a  few  seconds  only,  then 
exploding  with  a  sharp  report,  although  they  contain  only  about 
0*5  mg.  of  mercury.  T.  S.  P. 

Theory  of  Specific  Heats.  P.  Debye  {Ann.  Physik,  1912,  [iv], 
39,  789 — 839). — As  a  consequence  of  the  influence  exerted  by  neigh- 
bouring atoms,  the  motion  of  a  vibrating  atom  cannot  be  of  a  simple 
periodic  character  corresponding  with  a  single  frequency,  but  must  be 
represented  as  giving  rise  to  a  complete  spectrum,  corresponding  with 
a  large  number  of  component  vibrations.  It  is  shown  that  the 
distribution  of  the  lines  in  this  spectrum  may  be  deduced,  and  on  this 
basis  the  author  derives  an  equation  expressing  the  relation  between 
the  specific  heat  and  the  temperature  in  terms  of  the  theory  of 
quanta. 

According  to  this,  the  specific  heat  of  a  monatomic  substance  at  the 
temperature,  T,  is  determined  by  the  ratio  TjO,  where  6  denotes  a 
temperature  which  is  characteristic  of  the  substance.  When,  for 
different  monatomic  substances,  temperatures  are  expressed  as 
multiples  or  submultiples  of  the  respective  characteristic  tempera- 
tures, the  dependence  of  the  specific  heat  on  the  temperature  can  be 
represented  by  a  single  curve  which  holds  for  all  such  substances. 
At  low  temperatures,  the  formula  further  indicates  that  the  specific 
heat  is  proportional  to  the  cube  of  the  absolute  temperature. 

By  reference  to  the  available  data  for  the  specific  heat  of  diamond, 
aluminium,  copper,  silver,  and  lead  over  a  wide  range  of  temperature, 
it  is  shown  that  the  above  equation  affords  a  satisfactory  account  of 
the  observed  variation  of  the  specific  heat  with  temperature. 

The  characteristic  temperature,  6,  may  be  calculated  from  the  elastic 
constants  of  the  substance.  For  diamond,  ^=1830°,  aluminium  396°, 
copper  309°,  silver  215°  and  lead  95°.  H.  M.  D. 

Specific  Heats  of  Crystallised  Salts.  Fbederick  Gray  Jackson 
(/.  Amer.  Chem.  Soc,  1912,  34,  1470— 1480).— This  investigation  was 
undertaken  with  the  object  of  elucidating  the  physical  structure 
of   double    salts   and   salts  containing  water  of  crystallisation.     The 
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Hpecific  heats  have  been  determined  adiabatically  of  copper  8ulphat« 
pentahydrate,  anhydrous  copper  sulphate,  copper  ammonium  sulphate 
hexahydrate,  copper  sodium  sulphate  hexahydrate,  copper  potassium 
sulphate  hexahydrate,  ammonium  sulphate,  sodium  sulphate,  potassium 
sulphate,  zinc  sulphate  heptahydrate,  cadmium  sulphate, 

3CdSO^,8HjO, 
ferrous  sulphate  heptahydrate,  and  ice  between  -  190°  and  +22*^,  and 
-  784"  and  +  22°.  From  the  results  the  molecular  heats  have  been 
calculated  between  -  190°  and  -  78-4°,  and  -  78-4°  and  +22°.  It  is 
shown  that  the  sum  of  the  molecular  heats  of  the  factors  agrees  with 
the  molecular  heat  of  the  product  in  the  case  of  CuSO^iSHjO.  Similar 
comparisons  are  made  between  the  molecular  heats  of  the  other 
hydrated  and  double  salts  and  those  of  their  factors,  and  it  is  shown 
that  these  are  almost  the  same,  except  in  the  case  of  copper  sodium 
sulphate,  in  which  the  factors  have  a  greater  heat-energy  content 
than  the  product.  It  is  suggested  that  this  may  be  connected  with 
the  fact  that  sodium  sulphate  is  capable  of  crystallising  with  water  of 
crystallisation,  whilst  potassium  and  ammonium  sulphates  are  not. 

E.  G. 

Specific  Heat  of  Liquids  at  Constant  Pressure  for  Different 
Pressures  and  Temperatures.  Silvio  Lussana  {Nuovo  Cim., 
1912,  [vi],  4,  207 — 232). — The  measurements  were  made  by  a  modifica- 
tion of  the  ordinary  calorimeter  method,  and  also  by  supplying  a 
known  amount  of  electrical  energy  to  the  system  and  observing  the  rise 
of  temperature.     The  apparatus  is  figured  and  described  in  detail. 

The  observations  were  made  with  mercury,  methyl,  and  amyl 
alcohols,  acetone,  ether,  and  petroleum.  Pressures  up  to,  and  in  some 
cases  exceeding,  1000  atmospheres  were  used.  The  specific  heats  of 
the  liquids  examined  diminished  in  general  with  increase  of  pressure. 
With  increase  of  temperature  the  diminution  became  less,  and  in  some 
cases  changed  to  an  increase  ;  in  the  case  of  mercury  only  it  became 
greater  with  rise  of  temperature.  Some  of  the  data  are  as  follows, 
where  y  denotes  the  coefficient  of  variation  of  the  specific  heat  with  the 
pressure  :  Mercury  y  x  lO^  at  634°  is  -  1890  at  905°  -  2581  ;  amylic 
alcohol,  yx  108  at  52-2°  is  -5189  at  77-4° +  7238;  methyl  alcohol, 
yxlOS  at  11-9°  -8331  at  44-7°  + 32551  ;  acetone  yxlOS  at  12*5°  is 
-14728  at  42-3°  -4665;  ether  yxlO^  at  9-4°  is  -14719  at 
46-6°  -12908.  G.  S. 

The  Determination  of  Fusion  Curves  for  Substances  of  Low 
Melting  Point.  Gustav  Tammann  {Zeitsch.  physikal.  Clievi.,  1912, 
81,  187 — 203). — A  method  is  described  by  which  the  fusion  curves  of 
ethyl  ether,  methyl  alcohol,  and  carbon  disulphide  were  determined. 
The  substances  were  cooled  to  the  temperature  of  liquid  air,  and 
subjected  to  pressures  up  to  3000  kilograms.  The  results  are  given  in 
curves,  from  which  it  is  visible  that  the  number  of  centres  of  crystal- 
lisation is  so  small  that  it  is  impossible  to  deduce  the  influence  of 
pressure  on  spontaneous  crystallisation.  In  some  experiments  with 
ether,  crystallisation  did  not  occur  at  all,  or  only  to  a  small  extent,  but 
on    warming,    as   the   melting   point  was   approached,  crystallisation 
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occurred  suddenly.  The  results  with  methyl  alcohol  were  similar.  In 
the  case  of  carbon  disulphide  only  can  the  conclusion  be  drawn  that 
the  number  of  centres  of  crystallisation  decrease  with  increasing 
pressure.  Tables  are  given  containing  the  temperature  and  pressure 
data,  as  well  as  the  increase  in  pressure  on  melting  at  constant 
temperature  (Ap^),  the  volume  change  on  melting  at  constant  tem- 
perature and  pressure  (Av^),  and  the  volume  change  on  melting  at 
constant  temperature  with  change  of  pressure  (Av^).  The  values  of 
Aup  for  methyl  alcohol  and  ether  decrease  with  increasing  pressure. 
The  fusion  curves  up  to  a  pressure  of  3000  kilogrammes  can  be 
expressed  by  the  equation  :  A2'=  ap  -  hp^,  where  A 2'  is  the  temperature 
change  by  pressure,  and  a  and  h  constants.  For  the  substances 
investigated  the  expressions  are:  ether,  158°  + A2'=  156°  + 0"0134jo  ; 
methyl  alcohol,  178°  + A2'=  178°  +  0'0060jd  ;  carbon  disulphide,  160°  + 
Ajr=  160° +  0*0160/?,  and  the  value  of  h  in  every  case  is  less  than 
0-000001.  The  results  are  only  regarded  as  preliminary,  and  a  more 
accurate  and  exact  method  is  indicated.  J.  F.  S. 

Cryoecopy  in  Decahydrated  Sodium  Sulphate.  A.  Boutaric 
and  C.  Leenhardt  {Compt.  rend.,  1912,  155,  825 — 826.  Compare 
Abstr.,  1911,  ii,  1060  ;  this  vol.,  ii,  234). — By  dissolving  carbamide  in 
the  fused  salt,  NagSO^jlOHgO,  the  authors  obtained  the  value  32*05 
for  the  molecular  depression  of  the  freezing  point,  as  compared  with 
32*2  obtained  by  Loewenherz  (Abstr.,  1896,  ii,  149).  Using  van't 
Hoff's  formula  and  the  figure  they  obtained  for  the  heat  of  trans- 
formation, Z=  57*7  calories  at  31*5°,  they  found  for  ^  the  value  32*08, 
this  being  in  very  close  agreement  with  the  experimental  figure. 

W.  G. 

Connexion  between  Boiling  Point  and  Molecular  Weight 
of  Substances.  J.  C.  T.  (Chem.  News,  1912,  106,  187— 188.— The 
absolute  boiling  point  [T)  and  the  vapour  density  (p)  of  a  number  of 
non-metallic  elements  are  found  to  be  connected  by  the  equation : 
Tl  sjp  =  w  X  constant,  in  which  n  represents  an  integer.  The  value 
of  the  constant  is  10,  and  for  hydrogen,  argon,  krypton,  xenon, 
nitrogen,  oxygen,  and  fluorine,  n  is  equal  to  2,  whilst  for  chlorine, 
bromine,  and  iodine,  w  =  4. 

In  a  similar  way,  the  boiling  points  and  vapour  densities  of  a 
number  of  trihalogen  compounds  are  found  to  satisfy  the  relation  : 
TIJJ=  SO  J2. 

From  the  equation  :  T/  ,Jp  —  nx  constant  and  the  kinetic  theory,  it 
is  deduced  that  the  attraction  pressure  due  to  each  molecule  of  a  liquid 
varies  as  n  Jm,  where  m  denotes  the  molecular  weight  of  the 
substance.  H.  M.  D. 

Sulphur  Trioxide,  Sulphuryl  Chloride,  Sulphuryl  Oxy- 
chloride,  and  Chromyl  Chloride  as  BbuUioscopic  Solvents. 
Ernst  Beckmann  {Zeitsch.  anorg.  Chem.,  1912,  77,  90 — 102). — The 
liquid  sulphur  trioxide  is  obtained  by  heating  the  commercial  asbestos- 
like product  in  a  glass  cylinder  to  150°  cooling  to  30°,  and  distilling 
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from  phosphoric  oxido.  The  liquid  must  not  be  allowed  to  cool  below 
30".  A  portion  is  then  distilled  into  the  boiling  tube,  which  is  heated 
electrically.  Most  organic  compounds  are  blackened  by  sulphur 
trioxide  ;  arsenious  oiride  is  very  sparingly  soluble,  and  molybdenum 
and  tungsten  trioxides  are  insoluble. 

For  molecular-weight  determinations,  a  jacket  of  boiling  carbon 
disulphide,  which  has  the  same  b.  p.  as  sulphur  trioxide,  is  used. 
Sulphonal  and  trional  give  satisfactory  results,  and  lead  to  the  constant 
13*5,  whilst  sulphuric  acid  leads  to  the  same  constant  in  dilute 
solutions,  diminishing  to  one-half  in  concentrated  solutions. 

Sulphuryl  chloride  does  not  dissolve  the  metallic  oxides  examined. 
Sulphonal,  trional,  and  camphor  give  the  constant  45,  whilst  aluminium 
chloride  gives  a  lower  result. 

Sulphuryl  oxychloride  always  loses  hydrogen  chloride  when  boiled. 
Chromyl  chh)ride  gives  the  constant  55  with  chromium  trioxide.  The 
constants  thus  found  are  in  good  agreement  with  those  calculated  by 
Trouton's  formula.  C.  H.  D. 

Thermo-chemistry  of  Silicon.  H.  von  Wartenbero  {Festschrift 
W.  Nernsi,  1912,  459 — 463). — From  measurements  of  the  heat  of 
solution  of  amorphous  and  crystalline  silicon  in  hydrofluoric  acid  in 
presence  of  different  oxidising  agents,  the  conclusion  is  drawn  that  the 
heat  of  transformation  of  one  form  into  the  other  is  less  than  2000  cal. 
The  value  (6900  cal.)  obtained  by  Troost  and  Hautefeuille  is  much 
too  high. 

The  heat  of  combustion  of  amorphous  silicon  was  found  to  be 
195,000  cal.,  the  possible  error  attaching  to  this  being  estimated  at 
2%.  Previously  recorded  values  are  184,500  cal.  by  Berthelot  and 
191,000  cal.  by  Mixter.  H.  M.  D. 

The  Explosion  Method.  I.  The  Molecular  Heat  of 
Ammonia.  Hans  Budde  (Zsi^acA.  anorg.  Clam.,  1912,78,159 — 168). 
— The  apparatus  used  is  that  of  Pier  (Abstr.,  1909,  ii,  789),  but  the 
bomb  has  a  capacity  of  only  10  litres  in  place  of  35  litres.  Still 
smaller  bombs  give  low  results.  The  ammonia  is  mixed  with  electro- 
lytic gas,  and  exploded.  The  best  results  are  obtained  in  presence  of 
an  excess  of  hydrogen.  It  is  in  this  way  possible  to  heat  ammonia  far 
above  its  temperature  of  dissociation,  on  account  of  the  slowness  of 
the  reaction.  The  dissociation  is  favoured  by  the  presence  of  water 
vapour.  The  specific  heat  of  ammonia  between  1400°  and  2300°  is 
found  to  be : 

C„(mean)  =  11-82 -j- 0  0059  (<- 1400°) 
G,>  (true)     =  1 1  -82  +  001 2  (« -  1 400°). 

C.  H.  D. 

The  Heat  of  Vaporisation  of  Mixtures.  Hugo  Masino  {Zeitsch. 
physikal.  Ghem.,  1912,  81,  223 — 245). — A  mathematical  paper,  the 
object  being  to  develop  more  fully  the  formula  for  the  heat  of 
evaporation  of  mixtures,  and  to  show  soooe  applications  of  this 
formula.  J.  F.  S. 

Tempering  of  Metals.  Maurice  Hanriot  {Compt.  rend.,  1912, 
155,  828 — 831). — The  author  extends  the  definition  of  a  tempered 
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metal  to  include  any  metal  which,  after  sufficient  annealing,  changes 
its  physical  properties,  chemical  changes  being  excluded.  He  deter- 
mines the  tempering  by  measuring,  under  a  microscope,  the  diameter  of 
the  impress  produced  on  the  metal  in  fifteen  seconds  by  a  ball  of  steel, 
3  mm.  in  diameter,  under  a  weight  of  30  kilos.  By  this  means  he 
has  determined  the  hardness  of  metals  like  bismuth  and  antimony 
which  break  under  a  pressure  of  1000  kilos.  For  bismuth  he 
obtained  the  value  4'6 — 4"8,  and  for  antimony  42 — 58.  Mechanical 
properties  of  metals,  such  as  breaking  strain  and  elongation,  do  not 
appear  to  vary  regularly  with  the  hardness.  W.  G. 

New  Densivolumeter  for  Determining  the  Density  of  Solids. 
Jean  Escard  (Ann.  Chim.  anal.,  1912,  17,  368 — 370). — The  density 
{d  =  w/v)  is  determined  by  observing  the  volume  of  water  displaced  by 
a  known  weight  of  the  substance.  The  apparatus  is  fully  described 
and  figured.  L.  de  K. 

Unusual  Case  of  Specific  Gravity.  A.  L.  Hyde  (J.  Amer.  Chem. 
Soc,  1912,  34,  1507 — 1509). — When  jo-nitrotoluene  is  dissolved  in 
carbon  disulphide,  the  specific  gravity  of  the  solution  is  less  than  that 
of  carbon  disulphide  itself,  in  spite  of  the  fact  that  jo-nitrotoluene 
has  a  higher  specific  gravity  than  carbon  disulphide.  The  decrease  in 
the  specific  gravity  is  nearly  proportional  to  the  percentage  of 
jt?-nitrotoluene  in  the  solution,  the  relation  being  expressed  approxi- 
mately by  the  formula  D  =  r2660  -  00013a,  where  a  is  the  percentage 
of  ;?-nitrotoluene  present. 

Further  experiments  have  shown  that  both  carbon  disulphide  and 
jo-nitrotoluene  always  tend  to  increase  the  volume  of  solutions  into 
which  they  enter,  although  the  specific  gravity  of  the  solution  is  not  in 
all  cases  less  than  that  of  the  pure  solvent.  o-Nitrotoluene  seems  to 
have  a  similar  effect.  E.  G. 

Isotherms  of  Diatomic  Gases  and  of  their  Binary 
Mixtures.  X.  Control  Measurements  with  the  Volumeno- 
meter of  the  Compressibility  of  Hydrogen  at  20°.  W,  J. 
de  Haas  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  15,  295 — 299. 
Compare  Abstr.,  1911,  ii,  203,  467,  854;  this  vol.,  ii,  900).— The 
compressibility  of  hydrogen  at  20°  may  be  expressed  by  the  equation 
jov^  =  1-07258  4- 0-000667(^^-1- 0-00000099  ci^,  in  which  v^  represents 
the  volume  in  terms  of  the  normal  volume,  and  c?^  is  the  reciprocal 
of  v^.  At  low  pressures,  the  third  term  on  the  right-hand  side  may 
be  entirely  neglected. 

The  numerical  coefficient  in  the  second  term  is  shown  to  agree 
fairly  well  with  the  values  deduced  from  the  experiments  of  previous 
workers  on  the  compressibility  of  hydrogen  at  low  pressures. 

H.  M.  D. 

Isotherms  of  Diatomic  Substances  and  of  their  Binary 
Mixtures.  XII.  Compressibility  of  Hydrogen  Vapour  at 
and  below  the  Boiling  Point.  H.  Kameelingh  Onnes  and 
W.  J.  de  Haas  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  16, 
405 — 416). — The    range  of  temperature  covered  by  previous  investi- 
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gations  on  the  equation  of  state  for  hydrogen  has  been  extended  by 
measurements  over  the  interval  —  252°  to  -  258°.  From  these 
observations,  the  value  of  the  second  virial  coefficient  B^  in  the 
equation  pv^  =  Aj  +  B^d^  +  C4d^  has  been  found  equal  to  -000047 
at  -252-47°,  -000049  at  -255-32°,  and  -000055  at  -257-10°. 
These  temperatures  refer  to  the  absolute  scale.  From  the  values  of 
this  coellicient,  the  corrections  required  for  the  reduction  of  hydrogen 
thermometer  temperatures  to  the  absolute  scale  are  found  to  be 
+  0-118,  0*125,  and  0-144  for  the  above  three  temperatures 
respectively.  H.  M.  D. 

Composition  and  Pressure  of  the  Vapour  of  Binary 
Liquid  Mixtures.  M.  S.  Vkkvsky  (Zeitsch.  physikul.  Chem.,  1912,  81, 
1_29.  Compare  Abstr.,  1910,  ii,  1038;  1911,  ii,  256;  this  vol.,  ii, 
132). — The  composition  and  the  pressure  of  the  vapour  given  off 
from  aqueous  solutions  of  methyl,  ethyl,  and  propyl  alcohols  of 
different  concentrations  have  been  determined  at  different  tempera- 
tures, and  the  results  are  represented  in  tabular  form  and  also 
graphically.  The  method  adopted  was  that  of  Zawidzki  (compare 
Abstr.,  1901,  ii,  6)  with  some  modifications. 

Constant  boiling  mixtures  are  obtained  both  with  ethyl  and  popylr 
alcohols.  In  the  former  case,  the  relative  proportion  of  alcohol  in  the 
constant  boiling  mixture  is  the  greater  the  lower  the  temperature  of 
vaporisation,  as  shown  by  the  following  numbers :  proportion  of 
alcohol,  95-7%  by  weight  at  74-79°,  96-5%  at  5481°,  and  97-6% 
at  39*76°.  With  propyl  alcohol,  on  the  other  hand,  the  lower  the 
temperature  of  vaporisation  the  smaller  is  the  proportion  of  alcohol 
in  the  mixture.  The  data  are  as  follows  :  71-4%  by  weight  of  alcohol 
at  79-8°,  70*5%  at  65*94°,  69*8%  at  49*92°,  and  68*2%  at  30  35°. 
Young  found  71*69%  at  97-19°.  G.  S. 

Theory  of  Contraction  on  Mixing  Normal  Liquids.  Eugen 
VON  BiKox  (J.  Rues.  Phrjs.  CItem.  Soc,  1912,  44,  1264— 1312).— This 
paper  has  been  to  some  extent  published  previously  {Abstr.,  1910, 
ii,  393,  394),  but  contains  a  number  of  further  consequences  of  the 
author's  theory,  and  experimental  data  in  support  of  them. 

Investigation  of  the  contraction  shows  that  isotherms  of  liquids  may 
be  expressed  by  a  formula  of  the  form:  v=  A+B/{G  +p),  where  p  is 
the  manometric  pressure  and  C  is  an  arbitrary  constant,  which, 
however,  corresponds  theoretically  with  the  internal  pressure  P. 
From  this  expression  and  those  already  given  (loc.  cit.),  the  author 
derives  the  equation:  k^lV^p^PJP^~vf^Pc^lP^){P.2-P-^),  which  he 
shows  may  be  used  to  calculate  the  contraction  constant  in  all  cases 
where  no  anomaly  is  exhibited  by  either  of  the  components  of  the 
mixture  or  by  their  mutual  actions  on  mixing. 

From  the  expression  v  =  A  +BI(C  +p)  and  van  der  Waals'  equation, 
the  author  derives  the  equation,  P=  —Tajfi-p,  which  was  first 
obtained  by  Dupre  {Ann.  chim.  phys.,  1864,  [iv],  2,  185,  and  1865, 
[iv],  6,  274),  and  gives  results  in  agreement  with  the  experimental 
p,v,2'-surfaces  for  liquids. 

The  formula  v  =  A  +  B/(C+p)  or  v  =  A^  +  B^{P + p),  where  P  is  the 
internal  pressure  calculated  either  from  Dupre's  equation  or  from  the 
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contraction,  is  a  correct  expression  for  the  isotherms  of  liquids,  at  any 
rate  up  to  values  of  500  atmospheres  for  f. 

The  expression  au  =  \/«i«2'  assumed  by  Galizine  (Abstr.,  1891,  378) 
and  by  D.  Berthelot  {Gomft.  rend.,  1898,  126,  1703,  1857),  is  to  be 
applied  only  in  cases  where  the  external  signs  of  isofluidism  are 
apparent,  the  most  important  of  these  being  the  absence  of  any  change 
in  volume  on  mixing  the  component  liquids.  Mixtures  of  liquids 
which  are  not  isofluid  are  also  considered.  T.  H.  P. 


Simple  Apparatus  for  Layering  Two  Miscible  Liquids  of 
Different  Densities.  Siegfried  Wiechowski  {Chem.  Zeit.,  1912,  36, 
1234). — Inside  a  glass  tube  of  10  mm.  bore  a  longer  tube  of  3  mm. 
bore  is  fitted  by  means  of  a  piece  of  india-rubber  tubing,  which  slips 
over  one  end  of  the  wider  tube,  and  allows  the  narrow  tube  to  slide 
through  it.  At  the  opposite  (bottom)  end  to  the  rubber  tubing,  the 
narrow  tube  projects  a  short  distance  beyond  the  wider  tube.  The  top 
end  of  the  narrow  tube  is  connected  with  a  funnel  by  means  of  rubber 
tubing  and  a  pinchcock. 

In  order  to  layer  two  liquids  of  different  densities,  a  glass  cylinder 
is  partly  filled  with  the  lighter  liquid,  and  the  apparatus  immersed  until 
it  nearly  touches  the  bottom.  The  heavier  liquid  is  then  put  in  the 
funnel,  and,  by  squeezing  the  pinchcock,  allowed  to  run  gently  into 
the  bottom  of  the  cylinder,  taking  care  that  it  does  not  rise  as  high  as 
the  outer,  wider  tube.  When  sufficient  liquid  has  been  run  in,  the 
pinchcock  is  closed,  the  narrow  tube  drawn  up  within  the  wider  one, 
and  then  the  apparatus  carefully  lifted   out   of  the  cylinder. 

T.  S.  P. 

The  Behaviour  of  Hydrates  and  Hydrogels  in  Dry  Air. 
GuSTAV  Tschermak  {Monatsh.,  1912,  33,  1087— 1163).— As  is  well- 
known,  the  vapour  tension  of  many  hydrated  salts  and  hydroxides 
remains  constant  at  a  definite  temperature  so  long  as  two  solid  phases 
of  definite  composition  are  present ;  when  one  of  these  phases  is 
replaced  by  another  of  a  lower  stage  of  hydration,  as  happens  during 
the  process  of  dehydration,  there  is  a  sudden  fall  to  a  lower  vapour 
pressure,  and  so  on.  It  was  probable,  therefore,  that  the  velocity 
with  which  the  vapour  is  evolved  should  remain  constant  during  the 
stages  where  the  vapour  pressure  is  constant,  and  change  abruptly 
with  the  sharp  change  in  the  vapour  pressure.  The  author  has 
measured  this  velocity  of  dehydration  (vapour  evolution)  by  determin- 
ing at  intervals,  the  temperature  being  maintained  constant,  the  loss 
in  weight  of  a  definite  amount  of  the  substance  when  preserved  over 
sulphuric  acid  solutions  of  known  concentrations.  The  velocity  is  not 
found  to  be  constant,  but  to  diminish  towards  the  end  of  each  stage  of 
the  dehydration.  However,  it  was  found  that  a  well-marked  retarda- 
tion of  the  velocity  takes  places  at  certain  points  during  the  dehydra- 
tion, and  these  points  of  retardation  correspond  with  the  abrupt  fall 
in  the  vapour  pressure  when  a  change  in  the  solid  phase  takes  place. 
It  follows  that  by  observing  such  points  of  retardation   the  existence 
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and  composition  of  hydrated  compounds  can  be  determined.  Experi- 
ments with  such  hydrated  salts  as  sodium  sulphate,  barium  chloride, 
sodium  phosphate,  and  with  hydrated  hydroxides,  such  as  strontium 
hydroxide,  gave  satisfactory  results. 

When  totally  or  partly  dehydrated  salts  are  exposed  to  the  action  of 
water  vapour,  the  original  water-content  is  attained,  but  the  velocity 
of  hydration  is  smaller  than  that  previously  observed  for  the 
dehydration,  owing  to  the  occurrence  of  structural  changes. 

Certain  hydrated  salts  are  known,  for  example,  the  zeolites, 
strychnine  sulphate,  cerium  oxalate,  in  which  there  is  a  gradual 
diminution  in  the  vapour  tension  during  dehydration.  Even  with 
these,  the  velocity  of  dehydration  shows  a  retardation  at  the  change 
from  one  hydrate  to  another,  that  is,  at  definite  stoicheiometrical 
ratios. 

Experiments  with  unsaturated  and  supersaturated  solutions  of  sodium 
sulphate,  sodium  phosphate,  and  strontium  chloride  showed  that  the 
velocity  of  dehydration  could  be  used  to  determine  the  composition  of 
the  crystals  which  first  separate,  there  being  a  definite  retardation  at 
the  point  where  all  the  solvent  water  disappears. 

The  above  experiments  with  hydrated  salts  form  the  basis  of  further 
investigations  on  hydrogels.  When  the  freshly  made  hydrogels  are 
gradually  dehydrated,  retardations  of  the  velocity  take  place  at  certain 
points,  which  correspond  with  definite  stoicheiometrical  ratios,  as  shown 
by  the  following  results:  W03,2H20,  W08,H20,  Al203,4H20, 
Al208,3H20,  Fe208,4H20,  Fe203,3H20,  Sn02,2H20,  Sn02,H20, 
Ti02,2H20,  Si02,2H20,  Si02,H20.  Further  considerations  lead  the 
author  to  the  conclusion  that  some  of  these  hydrogels  at  the  point 
where  the  first  retardation  takes  place  are  to  be  considered  as  hydr- 
oxides with  one  molecule  of  water  of  crystallisation,  for  example, 
W02(OH)2,H20,  2A1(0H)3,H20,  2Fe(OH)3,H20,  whilst  the  remainder, 
which  belong  to  the  silicon  group,  are  hydroxides  (acids),  which 
decompose  at  the  ordinary  temperature,  for  example,  Sn(OH)^, 
Ti(OH)^,  Si(OH)^,  which  readily  give  the  lower  and  more  stable 
state  of  hydration  (meta-acids)  :  HjSnOg,  HoTiOg,  HgSiOg. 

The  author  further  discusses  the  changes  which  take  place  on 
the  rehydration  of  hydrogels,  and  the  structure  of  hydrogels. 

T.  S.  P. 


A  New  Hypothesis  Relating  to  the  Nature  of  Different 
States  of  Aggregation  and  of  [Allotropic]  Modifications. 
Leon  Scuames  {A7in.  Fhyaik,  1912,  [iv],  39,  887 — 896.  Compare 
this  vol.,  ii,  738). — The  assumption  that  a  change  in  the  state  of 
aggregation  is  accompanied  by  a  change  in  the  molecular  complexity 
of  a  substance  is  modified  to  the  extent  that  the  energy  ratio  is 
supposed  to  be  equal  to  the  square  of  the  ratio  of  the  numbers  of 
atoms  in  the  molecule.  The  hypothesis  is  applied  to  van  der  Waals' 
equation  in  its  relation  to  the  critical  phenomena,  and  also  to  the 
question  of  the  surface  tension  of  liquids  and  the  specific  heat  of  gases. 

H.  M.  D. 
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Surface  Tension  of  Solutions  and  Suspensions  of  Soaps. 
FiLippo  BoTTAzzi  (Atti  E.  Accad.  Lincei,  1912,  [v],  21,  ii,  365 — 378. 
Compare  Bottazzi  and  Victoroff,  Abstr.,  1910,  i,  637). — Potassium  and 
sodium  stearates  do  not  lower  the  surface  tension  of  water,  and 
the  addition  of  alkali  to  the  suspensions  does  not  alter  this  result. 
The  author  records  experiments  with  solutions  and  suspensions  of 
sodium  oleate  (6%)  and  potassium  oleate  (2%),  which  were  dialysed 
until  they  had  about  doubled  in  volume.  The  results  indicate  that 
the  undissociated  molecules  of  oleate  lower  the  surface  tension, 
whilst  the  products  of  dissociation  are  much  less  active,  or  are  in- 
active. Hence  addition  of  sodium  hydroxide  lowers  the  surface 
tension  until  a  point  is  reached  at  which  precipitation  begins.  When 
to  the  solution  so  obtained,  containing  excess  of  alkali,  hydrochloric 
acid  is  added,  the  surface  tension  first  diminishes  (neutralisation  of 
excess  of  alkali),  then  increases  (precipitation  of  fatty  acid,  and 
consequent  diminution  in  the  number  of  molecules  of  undissociated 
soap).  The  addition  of  sodium  hydroxide  to  the  original  6%  solution 
of  sodinm  oleate,  first  increases  the  surface  tension  (aggregation 
or  incipient  precipitation  of  soap),  then  apparently  decreases  it, 
because  it  increases  the  viscosity  and  consequently  the  number  of 
drops  from  the  stalagmometer.  E..  V.  S. 

Significance  of  Nernst's  Formula  Relating  to  Ideal  Con- 
centrated Solutions  for  the  Phenomena  of  Swelling.  J.  K. 
Katz  {Festschrift  W.  Nernst,  1912,  201— 214)— The  relationship 
between  the  vapour  pressure  and  the  heat  of  mixing  of  the  components 
of  a  binary  mixture,  one  of  which  is  volatile  and  the  other  non-volatile, 
deduced  by  Nernst  (Abstr.,  1894,  ii,  444),  represents  a  special  case  of 
the  general  thermodynamic  equation  for  the  vapour  pressure  of  binary 
mixtures.  This  simplified  equation,  representing  the  behaviour  of 
ideal  concentrated  solutions,  is  applied  to  the  case  of  aqueous  solutions 
of  sulphuric  acid,  phosphoric  acid,  and  glycerol.  The  curves  obtained 
by  plotting  the  vapour  pressure  {p)  as  a  function  of  the  dilution  (t) 
expressed  in  grams  of  water  per  gram  of  non-volatile  substance  are 
shown  to  be  in  agreement  with  the  equation  connecting  the  vapour 
pressure  and  the  heat  of  mixing.  The  equation  is  also  applicable  to 
the  binary  solutions  formed  by  the  absorption  of  water  by  swelling 
substances,  such  as  casein,  cellulose,  and  potassium  ferrocyanide. 

With  reference  to  the  applicability  of  the  simple  law  of  distribution 
to  swelling  substances,  it  is  pointed  out  that  the  distribution  law 
depends  on  the  validity  of  the  laws  regulating  the  vapour  pressures 
of  ideal  dilute  solutions,  and  deviations  may  be  anticipated  when  one 
of  the  phases  represents  an  ideal  concentrated  solution,  the  behaviour 
of  which  is  expressed  by  Nernst's  equation.  In  many  cases,  divergences 
from  the  law  of  distribution  have  led  to  the  assumption  that  adsorp- 
tion is  involved,  but  the  author  believes  that  the  actual  behaviour  may 
frequently  be  interpreted  on  the  basis  of  the  equation  referred  to. 

H.  M.  D. 

The  Forces  Acting  between  the  Atoms  of  Solid  Sub- 
stances. F.  A.  LiNDEMANN  {Festschrift  W.  Nernst,  1912,  258 — 263). 
— On  the  assumption  that  the  forces  between  two  atoms  of  a  solid 
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substance  depend  only  on  the  distance  of  separation,  and  that  the 
attractive  and  repulsive  forces  vary  inversely  as  the  m'^  and  n^'*  power 
of  the  distance  respectively,  an  expression  is  deduced  which  gives 
(m  -  l)(n  -  1)  in  terms  of  the  atomic  weight,  the  distance  of  separation 
of  the  atoms,  the  vibration  frequency,  and  the  heat  of  sublimation. 
The  data  for  copper,  silver,  and  lead  give  (m  -  l)(n— 1)  =  107,  11  "6, 
and  7'5  respectively.  Since  n  must  be  greater  than  m,  it  follows  that 
m  must  be  between  1  and  4,  and  n  must  be  greater  than  four. 

If  it  is  assumed  that  the  tensile  strength  is  equal  to  the  maximum 
force  between  two  layers  of  atoms,  n  may  be  calculated  from  this,  but 
the  value  obtained  is  such  as  to  lead  to  the  conclusion  that  the  tensile 
strength  does  not  represent  the  forces  between  the  atoms,  but  the 
forces  between  small,  crystalline  conglomerates.  H.  M.  D. 

Tensile  Strength  of  Materials  at  Low  Temperatures.  F.  A. 
LiNDEMANN  and  C.  L.  Lindemann  (Festschrift  W.  Ntmst,  1912, 
264 — 265). — Measurements  of  the  tensile  strength  of  aluminium,  iron, 
nickel,  copper,  silver,  gold,  platinum,  and  lead  have  been  made  at  the 
temperature  of  liquid  hydrogen  and  liquid  air,  and  at  the  ordinary 
temperature.  Excepting  aluminium,  the  tensile  strength  increases 
regularly  as  the  temperature  falls.  If  the  metals  are  arranged  in  the 
order  of  the  temperature  coefficients,  the  sequence  is  the  same  as  that 
given  by  the  arrangement  according  to  atomic  volumes.       H.  M.  D. 

Relations  between  Viscosity  and  Other  Physical  Proper- 
ties. III.  The  Influence  of  Neighbouring  Unsaturated 
Groups.  Thomas  P.  Hilditch  and  Albeut  E.  Dunstan  {Zeitsch. 
Elektrochem.,  1912,  18,  881—885.  Compare  this  vol.,  ii,  435).— In 
order  to  throw  light  on  the  reciprocal  influence  of  neighbouring 
nnsaturated  groups,  the  esters  of  a  number  of  dibasic  acids,  certain 
dichloro-  and  dibromo-paraffins,  and  diphenylparaffins  have  been 
prepjxred,  and  their  viscosities  determined  in  the  pure  state,  or  in  amyl 
acetate  solution  (the  esters  were  examined  under  both  conditions). 
The  molecular  refractivities  of  the  esters  have  also  been  measured. 
For  the  pure  substances  the  data  obtained  indicate  a  definite  reciprocal 
influence  of  the  neighbouring  unsaturated  groups,  but  a  similar  e£fect 
in  solution  was  not  proved  with  certainty.  G.  S. 

Physico-chemical  Properties  of  Sulphur  Hydrosols.  Svbh 
Oden  {Zeitsch.  physikal.  Chem.,  1912,  80,  709— 736).— Sulphur 
hydrosols  present  certain  advantages  from  the  point  of  view  of  the 
physico-chemical  investigation  of  colloids,  as  they  can  be  prepared 
in  a  very  concentrated  and  stable  form.  The  density  of  the  solutions 
is  represented  approximately  by  the  formula :  d^  «=  dni«iiuin  +  ■^■^t 
where  A  represents  the  weight  of  sulphur  in  grams  per  100  grams 
of  sol,  and  A"  is  a  constant ;  K  is  not,  however,  quite  constant, 
but  varies  with  the  concentration  in  the  more  concentrated  solutions 
in  such  a  way  that  the  increase  of  density  for  a  definite  increase  in 
the  proportion  of  sulphur  becomes  progressively  smaller.  The  mean 
expansion  coefficient  of  a  solution  containing  amicroscopic  particles  is 
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0*000229  between  10°  and  25°,  and  the  curve  obtained  by  plotting  the 
expansions  as  ordinates  against  the  temperatures  as  abscissae  is 
somewhat  flatter  than  the  corresponding  curve  for  water.  Reversible 
coagulation  causes  no  change  of  volume. 

An  extensive  series  of  viscosity  measurements  has  been  made  at 
different  temperatures.  The  relationship  between  viscosity  and 
temperature  is  represented  approximately  by  the  formula  l/rj  =Kt  +  C, 
where  K  and  C  are  constants ;  but  the  influence  of  temperature 
becomes  relatively  smaller  as  the  temperature  rises,  and  relatively 
greater  with  the  increasing  concentration  of  sulphur.  Theoretically, 
the  viscosity  of  suspensoids  should  be  independent  of  the  degree  of 
dispersion  of  the  colloid,  but  the  experimental  results  appear  to  show 
that,  in  the  case  of  sulphur,  the  viscosity  increases  with  increased 
dispersion  of  the  particles.  The  viscosity  shows  a  marked  increase 
as  soon  as  a  visible  coagulation  of  the  solution  occurs. 

The  presence  of  colloidal  sulphur  does  not  affect  the  surface  tension 
of  water.  The  refractivity  of  the  solutions  is  represented  by  the 
the  formula  n,oi  =  ^medium  +  ^P>  where  p  represents  the  sulphur 
content  of  the  solution,  and  ^  is  a  constant  which  amounts  to  about 
3-30  at  17-5°.  G.  S. 

Fluidity  and  the  Hydrate  Theory.  Eugene  C.  Bingham  and 
George  F.  White  {Zeitsch.  physikal  Ghem.,  1912,  80,  670—686).— 
The  paper  consists  mainly  of  the  detailed  description  of  a  new  form  of 
viscometer  by  means  of  which  the  viscosity  of  water  at  a  series  of 
temperatures  between  0°  and  100°  has  been  measured.  The  capillary 
is  placed  horizontally,  and  the  ends  fit  by  ground  glass  joints  into  the 
tubes  connected  with  the  two  vertical  tubes  in  which  the  volume  of 
liquid  passing  through  the  capillary  is  observed.  Every  precaution, 
including  the  effect  of  the  shape  ot  the  ends  of  the  capillary  on  the 
rate  of  flow,  and  of  the  deviation  of  the  capillary  from  a  true  cylindrical 
form,  has  been  taken  to  ensure  the  accuracy  of  the  results.  The  data 
for  the  change  of  viscosity  of  water  with  temperature,  which  are  in 
fair  agreement  with  those  of  previous  observers,  are  as  follows  : 

Temperature    ...        0"  10°  20°  30°  40°  50° 

Viscosity  x  100    1797        I'SOl        1-006        07998        0-6563        0-5500 

Temperature    ...        60°  70°  80°  90°  95° 

Viscosity  x  100     0-4735        0-4075         0-3570        0-3143        0-2993 

G.  S. 

Adsorption  by  Heated  Charcoal.  Kurt  Arndt  and  Georg 
ScHRAUBE  {Festschrift  W.  Nernst,  1912,  46 — 52). — Experiments  are 
described  which  show  that  carbon  dioxide  and  carbon  monoxide  are 
both  adsorbed  by  carefully  purified  wood  charcoal.  At  the  ordinary 
temperature,  the  volume  ratio  of  the  adsorbed  gas  was  found  to  be 
3"4  : 1,  carbon  dioxide  being  adsorbed  the  more  readily. 

When  a  mixture  of  the  gases  is  exposed  to  the  action  of  the  charcoal 
and  the  adsorbed  gas  removed  in  successive  fractions,  it  is  found  that 
the  ratio  of  carbon  dioxide  to  carbon  monoxide  increases  very  con- 
siderably as  the  fractionation  proceeds.     Similar  results  were  obtained 
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when  a  mixture  uf    carbun  dioxide  and   uitrogen  was   brought  into 
contact  with  the  cliarcoal  at  200",  300'',  and  400°. 

Analysis  of  the  successive  fractions  removed  from  the  charcoal 
which  had  been  in  contact  with  carbon  dioxide  for  several  hours  at 
750 — 800''  showed  a  similar  variation  in  the  ratio  of  dioxide  to 
monoxido.  At  this  temperature  the  equilibrium  condition  corresponding 
with  the  reversible  changes,  C  +  CO^  Zl  2C0,  is  readily  attained,  and 
the  fractionation  experiments  seem  to  show  that  the  adsorbed  gas  is 
under  considerable  pressure,  for  this  will  tend  to  displace  the  equilibrium 
in  favour  of  the  dioxide,  H.  M.  D. 

Adsorption  by  Animal  Charcoal  and  Chemical  Reactions 
in  Aqueous  Solutions  of  Potassium  Permanganate.  Tadeusz 
Oryno  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  169 — 171). — Potassium 
permanganate  is  readily  adsorbed  by  animal  charcoal  from  aqueous 
solutions.  At  the  same  time  reduction  of  the  permanganate  occurs,  and 
the  solution  becomes  alkaline.  According  to  measurements  of  the 
rate  at  which  permanganate  disappears  from  the  solution,  this  occurs 
very  quickly  during  the  early  stages,  and  the  rate  then  falls  off 
considerably.  The  period  of  rapid  change  is  probably  chiefly  due  to 
the  adsorption  effect,  whilst  the  subsequent  slow  change  is  due  to  the 
chemical  reduction  of  the  permanganate.  The  addition  of  acids 
increases  the  rate  of  disappuarance  of  the  permanganate  from  its 
solutions,  the  effect  increasing  with  the  strength  of  the  acid. 

H.  M.  D. 

The  Adsorptive  Power  of  the  Hydroxides  of  Silicon, 
Aluminium,  and  Iron.  V.  Paul  Rohland  {Zeitsch.  anorg.  Chem., 
1912,  77,  116—118.  Compare  Abstr.,  1909,  ii,  27,  551;  1910,  ii, 
104). — The  adsorptive  power  of  clay  is  limited  to  colloidal  colouring 
matters.  Such  dyes  as  aniline-red  and  -blue,  malachite-green,  and 
carmin,  although  crystalloidal  in  dilute  solution,  are  polymerised  and 
colloidal  in  concentrated  solution,  and  are  hence  adsorbed. 

C.  H.  D. 

The  Explosion  lyJethod.  II.  The  Dissociation  into  Atoms 
of  Sulphur  Vapour.  Hans  Budde  (Zeitsch.  anorg,  C/um.,  1912, 
78,  169 — 177.  Compare  this  vol.,  ii,  1137). — Hydrogen  sulphide  is 
exploded  with  electrolytic  gas,  and  above  1500°  molecules  larger  than 
Sj  are  not  present.  Even  a  small  quantity  of  hydrogen  sulphide 
prevents  the  explosion  of  dry  electrolytic  gas.  Even  in  the  presence 
of  moisture,  1*5  mol.  of  hydrogen  sulphide  to  1  mol.  of  hydrogen 
burnt  is  the  maximum  proportion  permitting  explosion  to  take  place. 

It  is  found  that  the  dissociation  of  S2  into  single  atoms  amounts  to 
one-half  at  2450°  under  atmospheric  pressure.  Between  1800°  and 
2300°  the  heat  of  reaction  amounts  to  120,000  cal.  The  constant  of 
the  reaction-isochore  is  8  58.  C.  H.  D. 

Gas  Pressure  Measurements  by  means  of  a  Quartz-glass 
Spiral  Manometer.  Isotherms  of  Selenium,  Sulphur,  Arsenic, 
Phosphorus.  Dissociation  of  Copper  Sulphide  and  of  Hydro- 
gen Selenide.  Gerhard  Preuner  and  I.  Brockmoller  {Zeitsch. 
physikal.  Cftem.,  1912,  81,  129—170). — By  means  of  a  modified  form 
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of  the  quartz-glass  manometer  described  by  Prenner  and  Schupp. 
(Abstr.,  1910,  ii,  118),  the  authors  have  investigated  the  dissociation  of 
gaseous  sulphur,  selenium,  arsenic,  and  phosphorus  at  different  pressures 
and  temperatures. 

The  values  for  the  dissociation  of  sulphur  vapour,  up  to  800°,  obtained 
by  Preuner  and  Schupp  {loc.  cit.)  are  confirmed,  and  use  is  made  of  the 
dissociation  constants  of  sulphur  in  the  investigation  of  the  equilibrium  : 
4CuS  Z^  2CU2S  +  Sg.  From  this  reaction  at  temperatures  450 — 500° 
it  is  calculated  that  2CU2S  +  Sgigaseou.)  =  4:CuS  +  41,000  cal.,  and  using  the 
result  of  Wartenburg  (Abstr.,  1909,  ii,  794),  2Cu2S  +  2S(,„„„i,i,)  = 
4CuS  +  8500  cal.,  they  calculate  that  the  passage  of  64  grams  of  solid 
rhombic  sulphur  into  gaseous  Sg  molecules  is  accompanied  by  the 
absorption  of  32,500  cal. 

The  dissociation  of  hydrogen  sulphide  is  also  discussed  in  connexion 
with  the  dissociation  constants  of  sulphur.  Selenium  is  shown  to 
exist  chiefly  as  Sog  and  Sej  up  to  a  temperature  of  900°,  a  small 
quantity  of  Se^  molecules  exist,  however,  at  this  temperature,  and  Sog 
probably  at  lower  temperatures  than  550°  (see  also  Wartenberg, 
Abstr.,  1908,  ii,  86).' Dissociation  isotherms  and  vapour  pressure  curves 
of  selenium  are  given.  The  change  of  gaseous  Se^  into  SScg  absorbs 
55,960  cal.  Arsenic  is  shown  to  exist  as  As^,  AS2,  and  As^  molecules  in 
the  gaseous  condition  at  temperatures  between  600°  and  1200°,  and 
phosphorus  as  P^,  P2,  and  P^  between  the  same  temperatures.  The 
change  from  gaseous  P^  molecules  to  2P2  molecules  is  accompanied  by  a 
heat  absorption  of  31,500  cal.,  and  P2  molecules  into  2Pj  molecules  by 
an  absorption  of  45,500  cal.  Dissociation  isotherms  of  both,  phosphorus 
and  arsenic  are  given.  J.  F.  S. 

Method  of  Fractionation  by  Diffusion,  and  its  Application 
to  the  Study  of  Colloidal  Solutions.  I.  Stephane  Dabrowski 
{Bull.  Acad.  Sci.  Cracow,  1912,  A,  485 — 526). — Fractional  diffusion  is 
suggested  as  a  means  of  ascertaining  the  uniformity  of  fine  suspensions 
or  the  homogeneity  of  colloidal  solutions.  For  experiments  of  this 
nature  a  new  type  of  diffusiometer  is  described,  in  which  the 
disturbing  influence  of  convection  currents  is  more  or  less  completely 
eliminated.  In  this  apparatus,  the  solution  under  examination  is 
separated  from  the  supernatant  water  by  a  special  diaphragm  consisting 
of  a  system  of  narrow  vertical  tubes,  about  1  mm.  in  diameter  "and 
4  cms.  long.  The  two  compartments  of  the  diffusiometer  are 
provided  with  stirrers,  so  that  the  contents  of  each  are  mixed 
continuously  during  the  progress  of  the  diffusion. 

The  theory  of  the  method  is  described,  and  it  is  shown  that  the 
observed  changes  in  the  concentration  of  the  liquid  contained  in  the 
upper  compartment  after  measured  intervals  of  time  may  be  employed 
to  calculate  the  coefficient  of  diffusion. 

To  test  the  apparatus,  experiments  were  made  with  aqueous 
solutions  of  carbamide  and  mannitol.  The  values  obtained  in  the 
case  of  carbamide  are  smaller  than  those  yielded  by  the  ordinary 
method  of  free  diffusion.  For  solutions  of  different  concentrations 
the  product  of  the  diffusion  coefficient  and  the  coefficient  of  viscosity 
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remains  constant,  indicating  the  validity  of  Einstein's  formula  for  the 
coefficient  of  diffusion. 

The  diffusion  of  crystallised  ovalbumin  in  ammonium  sulphate 
solution  has  also  been  examined,  the  coefficient  obtained  being  much 
greater  than  the  coefficient  for  pure  aqueous  solutions  of  this  substance. 
This  result  is  in  harmony  with  the  general  behaviour  of  the  two 
solutions.  From  Einstein's  equation  it  is  calculated  that  the  volume 
occupied  by  a  molecule  of  ovalbumin  in  a  3  6%  solution  of  ammonium 
sulphate  is  only  about  one-sixth  of  the  volume  occupied  in  pure 
aqueous  solution.  H.  M.  D. 

Extension  of  the  Theory  of  Allotropy,  Monotropy,  and 
Enantiotropy  for  Liquids.  Andreas  Smits  {Froc.  K.  Akad. 
WeUmch.  AvisUrcUim,  1912,  15,  361—369.  Compare  Abatr.,  1910, 
ii,  195,  400;  1911,  ii,  263,  871).— A  theoretical  paper,  in  which  the 
possibility  of  the  occurrence  of  monotropy  and  enantiotropy  in  liquid 
substances  is  discussed.  H.  M.  D. 

Concentrated  Solutions.  I^mile  Baud  {Ann.  Chim.  Phya.,  1912, 
[viii],  27,  89— 116).— The  relation  At  =  Klogx.T^  already  deduced 
(Abstr.,  1910,  ii,  689)  is  now  shown  to  hold  for  mixtures  of  bromo- 
form  and  toluene,  naphthalene  and  ethylene  dibromide,  in  addition  to 
the  binary  mixtures  already  examined  (loc.  citJ),  and  also  for  the 
ternary  mixture,  ethylene  dibromide,  benzene  and  toluene.  These  are 
all  normal  mixtures,  that  is,  mixtures  of  liquids,  which  do  not  interact. 
The  modified  equation  T^^T-Ji} -qlQ)l{\+k\ogx)  deduced  for 
partly  miscible  liquids  has  been  verified  for  mixtures  of  naphthalene 
and  acetic  acid  in  addition  to  those  already  given  (Abstr.,  1911, 
ii,  581 ;  this  vol.,  ii,  233,  331).  T.  A.  H. 

Deduction  of  the  Law  of  Dilution.  C.  van  Kosseu  (Chem. 
Weekblad,  1912,  9,  848— 854).— A  theoretical  paper  in  which  the 
author  deduces  Arrhenius's  law  of  dilution  from  the  dynamic  theory  of 
dissociation  equilibrium.  A.  J.  W. 

Velocity  of  Crystallisation.  IV.  Gustav  Tammann  {Zeitsch. 
phytnkcU.  Chem.,  1912,  81,  171—186.  Compare  Abstr.,  1897,  ii,  445  ; 
1898,  ii,  425  ;  1899,  ii,  548). — A  theoretical  paper,  in  which  the  main 
points  deduced  are  :  The  maximum  velocity  of  crystallisation  in 
strongly  supercooled  liquids  is  independent  of  the  temperature.  As  a 
method  of  determination  of  the  true  relationship  between  the  velocity 
of  crystallisation  and  temperature,  the  author  suggests  the  study  of 
the  influence  of  molecular  quantities  of  soluble  substance  on  the 
velocity  of  crystallisation.  The  velocity  of  crystallisation  for  solutions 
of  benzoic  anhydride  in  benzophenone  is  calculated  by  means  of  the 

formula  KGr^  =  KGfji*  ^o^i ,  in  which  7\  is  the  freezing  point  of  the 
solution,  calculated  by  the  Raoult  formula,  Tq  the  temperature  at  the 
surface  of  crystallisation  of  pure  benzophenone  which  gives  the  velocity 
A'^r,,,  and  .4  is  a  constant.  The  calculated  results  agree  well  with  the 
experimental    results    of    Pickhardt    (Abstr.,    1903,    ii,    66).      For 
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isomorphous  mixtures,  the  temperature  of  the  crystallising  surface  and 
the  maximum  velocity  of  crystallisation  depend  on  the  concentration  of 
the  mixture.  The  results  of  Bogojawlensky  and  Sacharoff  are  quoted, 
and  from  them  it  is  shown  that  the  temperature  at  the  surface  of 
crystallisation  is  not  the  equilibrium  temperature  for  isomorphous 
mixtures,  but  generally  lies  somewhat  below  it.  The  surface  of 
crystallisation  of  a  50%  mixture  of  a-bromocinnamaldehyde  and 
a-chlorocinnamaldehyde,  supercooled  24°,  is  1-9°  below  the  equilibrium 
temperature.  Substances  with  a  velocity  of  crystallisation  of  more 
than  3  mm.  per  min.  reach  a  maximum  velocity  when  supercooled 
20 — 30°,  and  this  remains  constant  until  a  supercooling  of  70°  has 
been  reached,  after  which  by  greater  supercooling  the  velocity  slowly 
decreases.  Substances  with  velocities  of  crystallisation  less  than 
3  mm.  per  min.  have  velocities  which  increase  with  supercooling  and 
reach  a  sharply  defined  maximum  and  then  slowly  decrease.  Some 
substances  ai'e  abnormal,  and  their  abnormalities  are  stated  to  be  due 
to  the  presence  of  more  than  one  kind  of  molecule.  They  are  to  be 
regarded  as  associated,  whilst  the  normal  substances  are  generally 
composed  of  simple  molecules,  although  this  is  not  necessarily  so,  for 
they  may  be  associated  but  with  rates  of  change  into  the  simple  mole- 
cules so  slow  as  not  to  affect  the  velocity  of  crystallisation.  It  is 
suggested  that  the  study  of  the  rate  of  change  of  the  velocity  of 
crystallisation  with  supercooling  offers  a  method  of  determination  of 
the  association  of  liquids.  J.  F.  S. 


Nature  of  the  Electrical  Synthesis  of  Colloids.  Michael 
KuTSCHEROFF  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  165 — 169). — 
The  product  obtained  as  a  result  of  the  electrical  disintegration  of 
metals  immersed  in  ethyl  alcohol  by  means  of  an  alternating  discharge 
is  found  to  consist  of  two  kinds  of  particles,  one  of  which  forms  a 
more  or  less  stable  colloidal  solution,  whilst  the  other  consists  of  much 
larger  particles  of  approximately  the  same  diameter.  On  the  assump- 
tion that  the  fine  and  coarse  particles  are  the  products  of  essentially 
different  processes,  the  author  has  examined  the  electrical  disintegra- 
tion of  various  binary  alloys. 

When  the  two  metals  are  of  different  valency,  the  ratios  of  the 
components  in  the  original  alloy,  in  the  colloidal  solution,  and  in  the 
deposit  of  coarser  particles,  are  found  to  differ  appreciably.  The 
observed  ratio  in  the  case  of  the  colloidal  solution  is  approximately 
equal  to  that  given  by  pn' jp'n,  where  p  and  p  are  the  percentages  of 
the  two  metals  in  the  original  alloy,  and  n  and  n'  are  the  corresponding 
valency  values. 

The  colloidal  solutions,  obtained  by  the  passage  of  an  alternating 
discbarge  between  electrodes  of  different  metals  in  alcohol,  have  also 
been  examined.  In  a  large  number  of  cases  the  ratio  of  the  two 
metals  in  the  colloidal  solution  is  approximately  equal  to  that  of  the 
chemical  equivalents.  In  other  cases,  these  ratios  diverge  considerably, 
but  a  satisfactory  explanation  is  obtained  when  the  assumption  is 
made  that  disintegration  occurs  at  both  anode  and  cathode,  and  that 
the  equivalents  of  metals  of  variable  valency,  such  as  tin,  lead,  and 
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bismuth,  vary  according  to  whether  disintegration  occurs  at  the  anode 
or  at  the  cathode. 

For  other  pairs  of  metals,  for  example,  calcium  and  aluminium, 
nickel  and  aluminium,  the  composition  of  the  colloid  -solutions  seems 
to  show  that,  although  aluminium  is  pulverised  at  both  electrodes,  the 
effect  is  unipolar  for  calcium  and  nickel. 

Whereas  the  formation  of  relatively  coarse  particles  may  be  due  to 
a  thermo-mechanical  or  electro-mechanical  process,  the  above  observa- 
tions show  that  the  primary  change  involved  in  the  formation  of  the 
colloidal  metals  is  electro-chemical  in  character.  In  this  stage  of  the 
process,  the  passage  of  the  current  liberates  the  metals  in  the  atomic 
form,  and  the  colloidal  metal  is  then  formed  as  the  result  of  a 
subsequent  condensation  process.  H.  M.  D. 

Camphorylphenylthiosemicarbazide  Jellies  and  Observations 
on  the  Structure  of  Jellies.  Emil  Hatsciiek  {Zeitsch.  Chem.  Ind. 
Kolloide,  1912,  11,  158 — 165). — The  gelatinipation  of  solutions  of 
ciimphorylphenylthiosemicarbazide  (Trans.,  1907,  91,  1888)  in  ethyl 
alcohol  and  toluene  has  been  examined,  together  with  the  properties  of 
the  resulting  jellies.  The  two  solvents  show  considerable  differences 
in  their  behaviour. 

If  a  5%  solution  in  boiling  alcohol  is  slowly  cooled,  the  substance 
separates  in  well-formed  crystals,  but  a  transparent  jelly  is  obtained 
if  the  cooling  is  sufficiently  rapid.  The  jelly  is  unstable,  and  crystals 
begin  to  separate  after  a  short  time.  These  crystals  exhibit  twinning 
to  a  very  marked  extent.  Less  concentrated  jellies  are  more  stable, 
especially  at  low  temperatures,  but  after  some  time  crystallisation 
sets  in.  The  observations  suggest  that  the  gelatinisation  process 
consists  in  the  separation  of  the  semicarbazide  in  a  highly  disperse 
condition.  The  net-work  structure,  which  would  appear  to  be 
characteristic  of  the  jellies,  is  considered  to  be  the  result  of  the 
twinning  of  the  crystal  constituents. 

In  the  case  of  toluene  jellies,  the  rate  of  cooling  appears  to  be 
without  influence.  Jellies  containing  less  than  2 '5%  of  the  semi- 
carbazide are  comparatively  stable,  but  more  concentrated  jellies  soon 
exhibit  signs  of  change  in  that  the  jelly  becomes  cloudy  at  certain 
points,  and  the  gradual  development  of  more  or  less  spherical  aggre* 
gates  round  these  centres  may  be  followed  quite  readily.  This  process 
comes  to  an  end  before  the  jelly  is  completely  transformed,  and  the 
residual  jelly  appears  to  be  quite  stable.  H.  M.  D. 

Jellies.  Ultramicroscopio  Study  of  Soap  Solutions  and 
Jellies.  Richard  Zsigmondy  and  W.  Bachmann  {Zeitsch.  Chem.  Ind. 
KoUoide,  1912,  11,  145 — 157). — The  fact  that  apparently  homogeneous 
gelatin  jellies  give  rise  to  a  bluish-white  strongly  polarised  beam  when 
examined  by  means  of  the  ultra-microscope  indicates  a  very  high 
degree  of  dispersity.  The  heterogeneity  thereby  disclosed  is  very  much 
less  coarse  than  would  correspond  with  Biitschli's  honeycomb 
structure,  and  the  evidence  thus  furnished  by  the  ultra-microscopic 
examination  of  such  jellies  is  in  favoiir  of  Nageli's  micellary  theory. 

The  morphological  changes  which  occur  in  the  transition  of    the 
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alkali  oleates,  palmitates,  and  stearates  from  the  hydrosol  to  the 
hydrogel  condition  have  been  examined  in  detail.  These  changes  are 
described  in  reference  to  micro-photographs,  which  show  the  dependence 
of  the  jelly  structure  on  the  nature  of  the  soap,  the  concentration  of 
the  hydrosol,  and  the  conditions  under  which  the  hydrogel  is  formed. 

H.  M.  D. 

New  Method  for  the  Determination  of  the  Concentration  of 
Colloidal  Solutions  and  the  Investigation  of  Drainage 
Waters.  Kobeht  Marc  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11, 
195 — 199). — The  interferometer  may  be  applied  with  advantage  in  the 
estimation  of  the  concentration  of  dilute  solution.  Equally  satisfactory 
results  are  obtained  whether  the  dissolved  substances  are  in  the  form  of 
true  or  pseudo-solutions.  The  adsorption  of  colloids  from  solution  by 
solid  substances  can  also  be  determined  by  means  of  interferometer 
observations,  and  the  data  obtained  in  experiments  on  the  adsorption  of 
albumin  by  strontium  carbonate  and  lead  carbonate  and  of  starch  by 
strontium  carbonate  are  shown  to  agree  with  the  exponential 
adsorption  formula. 

The  use  of  the  interferometer  is  further  recommended  in  connexion 
with  the  estimation  of  the  colloids  in  drainage  waters.  For  this 
purpose  observations  may  be  made  on  the  original  water,  and  also 
after  the  water  has  been  thoroughly  shaken  with  finely  divided 
barium  carbonate  and  then  centrifuged.  The  difference  in  the 
interferometer  readings  affords  a  measure  of  the  colloidal  substances 
present.  H.  M.  D. 

The  Isoelectric  Point  of  Electro-amphoteric  Colloids. 
Leonor  Michaelis  {lestschrift  W.  Nernst,  1912,  308— 318).— The 
conclusions,  to  which  a  theoretical  consideration  of  the  influence  of  the 
hydrogen  ion  concentration  on  the  condition  of  albumins  lead,  are  the 
same  whether  the  albumin  solutions  be  regarded  as  true  or  pseudo- 
solutions.  The  two  conceptions  cannot  therefore  be  regarded  as  funda- 
mentally antagonistic.  Whether  the  isoelectric  point  is  determined 
from  observations  on  the  cataphoretic  migration  in  a  series  of  solutions 
of  gradually  varying  hydrogen  ion  concentration,  or  from  the  measure- 
ment of  the  hydrogen  ion  concentration  which  is  most  favourable 
to  the  coagulation  of  the  albumin,  the  results  are  identical  within  the 
limits  of  error  of  the  respective  methods. 

A  table  is  given,  in  which  the  hydrogen  ion  concentrations  corre- 
sponding with  the  isoelectric  point,  as  determined  by  both  methods, 
are  recorded  for  a  number  of  albumins.  H.  M.  D. 

Action  of  Hydroxyl  Ions  on  Suspensions  of  Kaolin.  Paul 
RoHLAND  (Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  193— 195).— The 
rate  of  sedimentation  of  kaolin  suspensions  is  unaffected  by  neutral 
salts,  but  is  accelerated  by  bases,  and  to  a  smaller  extent  by  the 
alkali  metal  salts  of  weak  acids.  These  facts  indicate  that  the  hydroxyl 
ion  is  the  active  agent.  For  small  hydroxyl  ion  concentrations  the 
velocity  of  sedimentation  is  almost  exactly  proportional  to  the  OH 
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concentration,    but   as   this   is   continuously   increased,   the    rate    of 
sedimentation  reaches  a  maximum  and  then  dimhiinhes.      H.  M.  D. 

Signifioance  of  the  Elementary  Quantum  for  the  Theory 
of  Q-ases  and  the  Calculation  of  Chemical  Constants.  Otto 
Sackur  (Festschrift  W.  Nernst,  1912,  405 — 423.  Compare  this  vol.,  ii, 
145). — A  theoretical  paper  in  which  the  conception  of  elementary 
quanta  is  applied  to  the  transfer  which  accompanies  molecular  collision. 
It  is  shown  that  this  hypothesis  may  be  employed  with  success  in  the 
calculation  of  the  chemical  constants  of  di£ferent  gases  and  of  the 
equilibria  in  gas  reactions.  The  particular  gas  reactions  considered 
are  those  represented  by  the  equations:  2H2  +  02  =  2H20,  200  +  02  = 
2CO2,  and  2N0  +  02  =  2NO2.  H.  M.  D, 

Quadruple  Points  and  the  Continuities  of  the  Three-Phase 
Lines.  F.  K.  C.  Scueffer  {Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1912,  15,  389 — 405). — A  theoretical  paper  in  which  various  types 
of  systems  possessing  quadruple  points  are  analysed.  H.  M.  D. 

The  Law  of  Mass  Action.  Its  Contradictory  Verifications 
and  its  Defence  by  Le  Chatelier.  Albert  Colson  {Compt.  rend., 
1912,  155,  719— 721).— A  reply  to  Le  Chatelier  (this  vol.,  ii,  631),  in 
which  the  author  gives  further  figures  from  Bodenstein  (Abstr.,  1897, 
ii,  252)  showing  a  large  variation  in  the  value  of  k  for  the  dissociation 
of  hydrogen  iodide.  In  further  support  of  his  position,  he  quotes  the 
views  of  van't  Hoff  and  Nernst  on  the  equilibrium  of  nitrogen 
peroxide.  W.  G. 

The  Law  of  Mass  Action.  Henry  Le  Chatelier  {Coihpt.  rend., 
1912,  155,  753). — Reply  to  Colson  (preceding  abstract)  declining  to 
continue  the  discussion.  W.  G. 

The  System  Ether- Water.  F.  E.  C.  Scheffer  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1912,  15,  380—389). — The  conditions  under 
which  thi*ee  phases  coexist  have  been  investigated  by  experiments  with 
a  series  of  binary  mixtures  containing  the  components  in  different 
proportions.  H.  M.  D. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  of  Binary  Solutions.  VI.  Naphthalene  and  the 
Three  Isomeric  Dihydroxybenzenes.  Robert  Kremann  and 
E.  Janetzky  {Monatsh.,  1912,  33,  1055—1062.  Compare  Abstr., 
1911,  ii,  871). — Freezing-point  curves  of  the  mixtures  of  naphthalene 
with  the  three  isomeric  dihydroxybenzenes  show  that  in  no  case  is  a 
compound  formed  between  the  components.  Naphthalene  and 
resorcinol  give  a  eutectic  containing  5%  of  resorcinol,  the  eutectic 
temperature  being  76*5°. 

Naphthalene  and  catechol  give  a  eutectic  containing  19%  of  the 
latter  component,  the  eutectic  temperature  being  72'5°;  in  the  case  of 
naphthalene  and  quinol  the  eutectic  composition  is  about  0*5%  quinol, 
the  corresponding  temperature  being  79°. 
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In  all  three  cases  the  part  of  freezing-point  curve  lying  between 
the  eutectic  temperature  and  the  freezing  point  of  the  pure  dihydroxy- 
benzene  shows  a  point  of  inflexion,  which  is  most  marked  in  the  case 
of  the  meta-  and  para-compounds,  resorcinol  and  quinol.  The 
authors  consider  that  this  peculiarity  may  be  due  to  the  formation  of 
a  compound  between  the  components,  which  is  dissociated  to  such  an 
extent  in  the  fused  state  that  only  the  one  component,  the  dihydroxy- 
benzene,  is  deposited  from  the  fusion.  The  fact  that  the  inflexion  of 
the  curve  is  most  marked  with  the  meta-  and  para-compounds  agrees 
with  the  rule  put  forward  by  Kremann  and  Rodinis  (Abstr.,  1906,  ii, 
268)  that  of  three  disubstitution  isomerides  the  meta-  and  para- 
isomerides  have  a  greater  tendency  to  form  compounds  tnan  the  ortho- 
isomeride.  T.  S.  P. 

Synthesis  of  the  Natural  Fats  from  the  Point  of  View  of 
the  Phase  Rule.  I,  The  Ternary  System  :  Tristearin- 
Tripalmitin-Triolein.  Robert  Kremann  and  R.  Schoulz 
{Monalsh.,  1912,  33,  1063— 1076).— The  melting  points  of  stearin, 
palmitin,  and  olein  were  found  to  be  56°,  626°,  and  —  7°  respectively. 
The  binary  mixtures  of  these  three  compounds  a»fih  give  freezing- 
point  curves  indicating  the  existence  of  a  continuous  series  of  solid 
solutions.  In  the  case  of  the  system  stearin-palmitin,  the  freezing- 
point  curve  rises  to  a  maximum  and  then  falls  to  a  minimum  with 
increasing  percentage  of  palmitin.  The  system  stearin-olein  gives  a 
curve  with  a  maximum,  whilst  the  system  palmitin-olein  gives  a  curve 
with  neither  maximum  nor  minimum. 

The  maxima  observed  in  the  stearin-palmitin  and  stearin-olein 
curves  are  extended  into  the  ternary  system,  as  also,  but  to  a  much 
greater  extent,  the  minimum  in  the  stearin-palmitin  system. 

T.  S.  P. 

Distribution  Law.  Walter  Herz  {Festschrift  W.  Nernst,  1912, 
190 — 195). — Experiments  have  been  made  on  the  distribution  of 
substances  between  two  non-miscible  liquid  layers,  one  of  which  is  a 
pure  substance  and  the  other  a  binary  mixture.  Data  are  recorded 
for  the  distribution  at  25°  of  (1)  iodine  between  water  and  mixtures 
of  carbon  disulphide  and  carbon  tetrachloride  ;  (2)  iodine  between 
chloroform  and  mixtures  of  glycerol  and  water ;  (3)  bromine  between 
water  and  mixtures  of  carbon  disulphide  and  carbon  tetrachloride; 
(4)  ammonia  between  water  and  mixtures  of  amyl  alcohol  and  chloro- 
form; (5)  boric  acid  between  water  and  mixtures  of  amyl  alcohol  and 
carbon  disulphide.  In  the  case  of  the  first  two  systems,  the  curve 
showing  the  relationship  between  the  ratio  of  distribution  and  the 
volume  composition  of  the  mixed  solvent  indicates  that  the  ratios  are 
less  than  those  calculated  from  the  mixture  rule,  whilst  in  the  fourth 
and  fifth  systems  the  experimental  ratios  are  greater  than  the  calculated 
values.  For  the  third  system  the  calculated  and  observed  ratios  are 
in  approximate  agreement. 

Measurements  were  also  made  of  the  distribution  of  acetic  acid 
between  water  and  mixtures  of  carbon  disulphide  and  carbon  tetra- 
chloride for  varying  acetic  acid  concentrations.  The  ratio  of  distribution 
varies  with  the  concentration  of  the  acid,  but  the  variation  can   be 
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explained  to  a  large  extent  on  the  assumption  that  the  acetic  acid 
exists  in  the  form  of  double  molecules  in  the  binary  solvent. 

H.  M.  D. 

Solubility  and  Distribation  Ooeflacients  of  Thymol.  Athebton 
Seidell  (Amer.  Chem.  J.,  1912,  48,  453— 467).— In  view  of  Meyer 
and  Overton's  theory  that  the  activity  of  a  narcotic  is  proportional  to 
its  coefficient  of  distribution  between  the  blood  and  the  fatty  matter 
of  animal  cells,  a  study  has  been  made  of  the  distribution  of  thymol 
between  water  and  olive  oil  as  representing  the  blood  and  the  fatty 
matter  respectively. 

The  solubility  of  thymol  in  water  has  been  determined  at  tem- 
peratures between  10"  and  40°,  and  found  to  vary  from  0  067  gram  at 
the  former  to  01 41  gram  at  the  latter  temperature  per  100  grams  of 
solution.  The  solubility  has  also  been  determined  in  hydrochloric  acid 
of  various  concentrations  up  to  5i\^,  and  it  has  been  found  that  as  the 
concentration  of  the  acid  increases,  the  solubility  of  the  thymol 
decreases.  It  is  calculated  that  the  diminution  of  solubility  of  thymol 
in  the  gastric  juice  o#»man  is  1*2%,  and  in  that  of  the  dog  11*7%.  The 
solubility  of  thjrmol  has  also  been  determined  between  10°  and  40°  in 
olive,  peanut,  cod-liver,  petroleum,  castor,  cotton-seed,  and  linseed  oils. 
Experiments  have  been  made  on  the  distribution  of  thymol  between 
water  and  each  of  these  oils.  The  results  indicate  that  for  the  purpose 
of  stnclying  the  distribution  of  drugs  at  the  temperature  of  the  body, 
olive  oil  is  fairly  representative  and  its  selection  for  the  purpose  is 
justifiable.  E.  G. 

Hydrolysis  of  Iodine.  Emil  Abel  {Festschrift  W.  Nemst,  1912, 
1 — 26). — The  hydrolytic  equilibrium  represented  by  SIg-f- 3HjO  ZH 
eH'  +  Sr  +  IOj'  has  been  investigated  in  aqueous  solutions  containing 
varying  amounts  of  sodium  acetate.  The  hydrolysis  takes  place  very 
slowly  at  the  ordinary  temperature,  and  equilibrium  is  not  attained 
until  after  the  lapse  of  several  months.  The  progress  of  the  change 
was  followed  by  titrating  portions  of  the  solution  with  sodium  thio- 
sulphate,  the  end  point  being  determined  both  before  and  after  the 
addition  of  acid.  The  difference  between  the  two  readings  affords 
a  measure  of  the  iodiite  produced  by  the  hydrolysis. 

The  results  obtained  indicate  that  at  18°  the  equilibrium  constant 
A'=[H*J6.[rp.[I08']/[l2p  is  equal  to  0-38  x  10-'«8. 

From  the  data,  the  true  solubility  of  iodine  in  sodium  acetate 
solutions  may  be  calculated.  The  numbers  show  that  the  solubility  is 
diminished  in  presence  of  the  acetate,  the  relative  lowering  of  the 
solubility  per  gram-equivalent  of  sodium  acetate  being  equal  to  137%. 

The  observations  are  also  considered  in  reference  to  the  kinetics  of 
the  hydrolysis.  Under  the  conditions  of  the  experiments  as  carried 
out  by  the  author,  the  solutions  being  saturated  with  iodine  and 
containing  relatively  large  quantities  of  sodium  acetate,  the  rate  at 
which  iodate  is  formed  is  found  to  be  inversely  proportional  to  the 
square  of  the  iodate  concentration.  The  reaction  is  therefore  auto- 
catalytic  in  type.  H.  M.  D. 
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Action  of  Iodine  on  Hydrogen  Selenide.  Luigi  Rolla  and 
Angelo  Repetto  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  463—468), — 
The  paper  gives  a  detailed  account  of  the  experimental  methods 
employed,  and  of  the  numerical  results  obtained  in  connexion  with 
the  determination  of  the  equilibrium  constant  of  the  reaction  HgSe  + 
l2  =  2HI  +  Se  recently  employed  to  calculate  the  heat  of  formation  of 
hydrogen  selenide  (compare  this  vol.,  ii,  1040).  R.  Y.  S. 

The  Velocity  Coefficient  of  the  Chemical  Formation  of 
Chlorate  Determined  by  Electrolysis.  Erich  Muller  and  Otto 
MiJLLER  {Festschrift  W.  Nernst,  1912,  319— 326).— It  is  shown  that 
the  velocity  coefficient,  which  determines  the  rate  of  formation  of 
chlorate  from  hypochlorite,  can  be  ascertained  from  observations  on  the 
rate  at  which  chlorate  is  formed  in  the  electrolysis  of  sodium  chloride 
solutions  to  which  varying  amounts  of  acid  are  added.  When  the 
steady  state  is  reached  after  prolonged  electrolysis  of  sodium  chloride 
solutions,  the  current  yield  of  chlorate  amounts  to  66 "6%  if  cathodic 
reduction  is  eliminated,  and  the  velocity  coefficient  of  chlorate 
formation  is  given  by  the  equation  :  k  =  i{A  -  66'6)/t;  x  66'6  x  96540  x 
[IIC10]2[C10'],  in  which  i  is  the  current  strength,  v  the  volume  of  the 
solution,  A  the  yield  of  chlorate,  and  [HCIO]  and  [CIO']  the  concentra- 
tion of  hypochlorous  acid  and  sodium  chlorite  respectively. 

In  different  experiments,  the  ratio  i/v  was  varied,  but  this  has 
comparatively  little  influence  on  the  calculated  value  of  k. 

For  a  given  concentration  of  hypochlorite,  the  yield  of  chlorate 
varies  according  to  whether  the  solution  is  stirred  or  not ;  this  is 
probably  due  to  local  variations  of  the  hypochlorite  concentration  in 
the  unstirred  solutions.  H.  M.  D. 

Ester  Formation  in  Methyl  Alcohol.  Heinrich  Goldschmidt 
and  Arthur  Thuesen  [Zeitsch.  physikal.  Chem.,  1912,  81,  30 — 67. 
Compare  Abstr,,  1910,  ii,  283). — The  following  acids  are  used  :  phenyl- 
acetic,  acetic,  propionic,  n-  and  wo-butyric,  isovaleric,  heptoic,  lauric, 
and  benzoic,  and  as  catalysts  hydrochloric,  picric,  and  trichlorobutyric 
acids.  The  influence  of  salts  of  these  acids  on  the  rate  of  reaction  was 
also  observed.  The  earlier  results  were  vitiated  owing  to  the  presence 
of  traces  of  ammonia  in  the  methyl  alcohol,  originating  from  the 
occurrence  of  a  little  nitride  in  the  calcium  used  for  dehydration. 

The  electrical  conductivity  of  solutions  of  hydrogen  chloride,  picric 
acid,  and  trichlorobutyric  acid  in  methyl  alcohol  and  the  effect  of  small 
amounts  of  water  on  the  conductivity  have  been  observed.  The 
addition  of  water  diminishes  the  conductivity  of  solutions  of  hydrogen 
chloride  in  methyl  alcohol,  a  result  ascribed  to  the  establishment  of  the 
equilibrium  CH30H,H*  +  H20  ^  CHgOH  +  HjOH"  and  the  small 
velocity  of  the  ion  HgOjH'  in  methyl  alcohol  solution.  The  addition  of 
water  raises  the  conductivity  of  solutions  of  picric  acid  and  of 
trichlorobutyric  acid  in  methyl  alcohol.  The  conductivity  of  aniline 
salts  of  the  three  acids  used  as  catalysts  have  also  been  measured  in 
methyl  alcohol,  and  it  is  shown  that  more  or  less  "  alcoholysis " 
occurs  depending  on  the  strength  of  the  acids\ 

The  main  results  of  the  discussion  of  the  kinetic  data,  which  are 
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given  in  detail,  is  that  the  catalytic  effect  is  not  proportional  to  the  H* 
ion  concentration  of  the  catalyst,  but  is  exerted  in  two  ways  :  (1)  by 
means  of  tlie  H'  ions  ;  (2)  by  the  non-ionised  portion.  When  the  partial 
velocity  due  to  the  H'  ions  is  known  for  one  acid,  it  can  be  calculated 
for  any  other  acid  the  dissociation  constant  of  which  is  known.  The 
effect  due  to  the  non-ionised  acid  cannot  be  predicted  ;  all  that  is 
known  is  that  it  is  greater  for  highly  ionised  than  for  slightly  ionised 
catalysts.  In  methyl  alcohol  solution,  as  in  ethyl  alcohol,  the  retard- 
ing influence  of  water  on  osterification  is  much  the  same  in  magnitude 
for  different  acids,  which  supports  the  view  that  an  intermediate  com- 
pound of  alcohol  and  catalyst  plays  the  most  important  part  in  the 
change.  G-  S. 

Heterogeneous  Reactions.  Harry  Hbymann  {Zeitsch.  physikcd. 
GheiH.,  1912,  81,  204 — 222). — The  author  shows  mathematically,  on 
the  basis  of  Neinst's  theory  of  heterogeneous  reactions  (A.bstr.,  1904, 
ii,  315),  that  when  the  velocity  of  reaction  is  conditioned  by  diffusion, 
and  when  the  velocity  of  reaction  is  very  rapid  in  comparison  with  the 
diffusion,  lc=Dlh,  in  which  k'  is  the  reaction  constant,  D  the 
coefficient  of  diffusion,  and  8  the  thickness  of  the  diffusion  layer,  that 
is,  the  layer  in  which  the  reaction  occurs.  Experiments  are  described 
on  the  catalytic  decomposition  of  hydrogen  peroxide  by  platinum  and 
the  solution  of  copper  in  a  potassium  iodide  solution  of  iodine,  in  which 
the  three  values  k',  D,  and  8  are  determined.  The  values  of  k'  were 
obtained  by  rotating  cylinders  of  platinum  and  copper  respectively  in 
solutions  of  hydrogen  peroxide  and  iodine  in  potassium  iodide,  and 
titrating  the  solutions  at  known  intervals  of  time.  The  value  of  8  was 
determined  by  measuring  the  residual  current  by  the  method  of  Nernst 
and  Merriam  (Abstr.,  1905,  ii,  674).  The  value  of  D  was  directly 
determined  by  Ostwald  and  Tjuther's  method.  The  results  in  general 
confirm  Nerust's  theory  of  heterogeneous  reactions,  altliough  a 
disagreement  of  20%  is  found  in  some  of  the  results  for  the  solution  of 
copper  ;  this  is  attributed  by  the  author  to  the  existence  of  complexes 
in  the  potassium  iodide  solution,  which  influence  the  rate  of  diffusion. 

J.  F.  S. 

Velocity  of  Decomposition  of  Ammonia  in  Quartz  Glass. 
Max  Bodenstein  and  Franz  Kranendieck  {Festschrift  W.  Nernst, 
1912,  99 — 117.  Compare  Perman  and  Atkinson,  Proc.  Roy.  Soc., 
1904,  74,  110). — The  rate  of  decomposition  of  ammonia  contained  in  a 
quartz  vessel  has  been  measured  at  780°  and  SSO*^,  the  volume  being 
kept  constant  and  the  progress  of  the  change  followed  by  determination 
of  the  increase  in  pressure. 

At  these  temperatures  the  quartz  is  permeable  to  hydrogen,  and 
a  correction  has  therefore  to  be  applied  to  the  pressure  readings 
in  order  to  allow  for  the  hydrogen  which  escapes  from  the  reaction 
vessel.  The  rate  at  which  the  hydrogen  passes  through  the  quartz  is 
proportional  to  the  partial  pressure  of  the  hydrogen.  It  increases 
very  slowly  with  the  temperature,  the  velocity  coefficient, 

k  =  \/t  log  a/ {a  -  x), 
being  doubled  when  the  temperature  is  raised  from  730°  to  880°.    The 
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volume  of  hydrogen  which  passes  through  a  quartz  plate,  one  millimetre 
thick,  amounts  to  8'65  x  10"^  c.c.  (0°  and  760  mm.)  per  square  cm.  per 
hour  when  the  temperature  is  880°.  It  is  probable  that  the  action  is 
due  to  the  porosity  of  the  quartz  and  not  to  the  formation  of  a  solid 
solution. 

From  the  data  obtained  in  the  observations  on  the  decomposition  of 
ammonia,  it  is  evident  that  the  reaction  is  a  surface  reaction  and  of 
somewhat  complicated  character.  The  values  obtained  for  the  uni- 
molecular  velocity-coefficient  fall  very  considerably  during  the  progress 
of  the  change,  whilst  the  bimolecular  coefficient  exhibits  gradually 
increasing  values.  Measurements  of  the  initial  velocity  at  different 
pressures  show  that  this  is  proportional  to  the  square  root  of  the 
ammonia  concentration.  When  the  products  of  decomposition  are 
separately  added  to  the  ammonia,  the  velocity  of  the  change  is 
unaffected,  but  when  both  nitrogen  and  hydrogen  are  present  at  the 
outset,  the  speed  of  the  reaction  is  appreciably  less.  The  retarding 
influence  of  the  products  of  decomposition  varies  largely  with  the 
temperature,  and  in  consequence  of  this,  the  velocity  of  the  reaction, 
which  is  practically  independent  of  the  temperature  in  the  absence  of 
the  reaction  products,  increases  with  temperature  to  an  increasing 
extent  as  the  products  of  decomposition  accumulate. 

From  the  analysis  of  these  observations,  the  conclusion  is  drawn  that 
the  decomposition  of  the  ammonia  takes  place  in  the  pores  of  the 
quartz  glass,  and  that  the  velocity  of  the  change  is  determined  by  the 
rate  at  which  the  ammonia  diffuses  into  the  pores.  The  actual  decom- 
position probably  occurs  very  rapidly,  but  the  speed  of  the  chemical 
reaction  is  determined  to  some  extent  by  the  velocity  with  which  the 
products  of  decomposition  escape  from  the  pores  in  the  quartz  into  the 
space  occupied  by  tbe  gas.  H.  M.  D. 

Valency  and  the  Evolution  of  the  Elements.  M.  d'A. 
Albuquerque  (Chem.  News,  1912,  106,  202 — 203). — Various  lines  of 
evidence  support  the  view  that  evolution  is  the  clue  to  the  chemistry 
of  the  future.  G.  S. 

The  Nature  of  Atomic  Weight.  Masao  Katatama  {Sci.  Rep. 
Tdhoku  Imp.  Univ.,  1912,  i,  171 — 200). — On  the  assumption  that  an 
atom  consists  of  a  positively  charged  nucleus  with  which  are 
associated  a  number  of  electrons,  and  that  the  mechanical  and  electro- 
magnetic masses  of  the  nucleus  are  distributed  in  such  a  manner  that 
there  is  no  tendency  due  to  the  electrical  force  to  change  the  dis- 
tribution, a  general  expression  is  obtained  from  which  the  total  mass 
of  the  positive  nucleus  can  be  calculated.  The  numbers  calculated 
from  the  equation  are  in  fairly  good  agreement  with  the  series  of 
atomic  weights,  as  is  shown  by  a  comparison  of  the  values  of  the  fifty- 
four  elements  between  lithium  and  lanthanum.  The  greatest 
differences  are  found  in  the  case  of  elements,  the  positions  of  which 
in  the  periodic  table  may  be  regarded  as  abnormal. 

The  theory  indicates  that  there  must  be  an  upper  limit  to  the 
dimensions  of  the  atomic  nucleus.  If  this  limit  be  supposed  to 
correspond  with  the  atomic  weight  252,  the  electromagnetic  mass  ia 
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then  found  to  agree  with   the   value  found  experimentally  for   the 
electron. 

The  relation  between  the  rndii  of  the  atom  and  of  the  atomic 
nucleus  is  discusstd  in  reference  to  the  exiKtence  of  periodicity  and  to 
the  diiference  in  the  behaviour  of  elements  of  low  as  compared  with 
those  of  high  atomic  weight.  H.  M.  D. 

Reactivity  of  Atomic  Groups  coDtaining  Sulphur.  Arthur 
KiiTZ  {Festschrift.  W.  Nernst,  1912,  227— 233).— The  inQuence  of 
different  groups  on  the  reactivity  of  a  compound  is  supposed  to  be 
due  to  their  varying  content  of  free  energy,  which  will  affect  the 
mobility  of  neighbouring  atoms  and  so  give  rise  to  variations  in 
reactivity.  From  this  point  of  view  the  author  discusses  the 
influence  of  various  groups  containing  sulphur  on  the  reactivity  of 
neighbouring  hydrogen  atoms.  H.  M.  D. 

Reform  of  Chemical  and  Physical  Calculations.  C.  J.  T. 
Hansskn  {Cftem.  News,  lyl2,  106,  215). — In  the  author's  opinion, 
chemical  and  physical  calculations  could  be  simplified  by  adopting 
4 1°10' northern  latitude  as  the  "international  circle  of  gravity  "  and 
by  taking  the  atomic  weights  of  the  elements  as  whole  numbers. 

G.  S. 

The  Second  Virial  Coefficient  for  Diatomic  Gases.  W.  H. 
Keesom  {Proc.  K.  Akad.  Wetensch.  Anisterdani,  1912,  15,  417 — 431). 
— From  a  consideration  of  the  compressibility  data,  it  is  shown  that 
the  behaviour  of  hydrogen  at  temperatures  between  -  100°  and  100° 
is  in  agreement  with  Keinganum's  hypothesis  that  the  molecules 
consist  of  rigid  spheres,  each  having  an  electric  doublet  of  constant 
moment  at  its  centre. 

As  the  temperature  falls  below  —100°,  the  behaviour  of  the  gas 
deviates  in  gradually  increasing  measure  from  the  requirements  of 
this  hypothesis,  and  between  -180°  and  -230°  it  behaves  exactly 
like  a  monatomic  substance.  The  variation  of  the  viscosity  of 
hydrogen  with  the  temperature  also  affords  evidence  of  this  change  in 
character. 

In  so  far  as  the  second  virial  coefficient  is  concerned,  the  behaviour 
of  oxygen  between  0°  and  200°  is  also  found  to  correspond  with  that 
of  a  system  of  rigid  spheres  with  a  centralised  electrical  doublet, 
whilst  nitrogen,  within  the  same  limits  of  temperatures,  deviates 
considerably  from  the  behaviour  of  such  a  system.  II.  M.  D. 

Exact  Form  of  the  Law  of  Molecular  Attraction.  Richard 
D.  Kleeman  {Proc.  Camb.  Fhil.  ^oc.,  1912,  16,  658—666.  Compare 
Abstr.,  1910,  li,  492  ;  1911,  ii,  34).— The  form  ot  the  function  (<^)  in 
the  author's  expression  for  the  law  of  molecular  attraction  has  bten 
investigated  more  closely.  According  to  experiments  on  the  Joule- 
Thomson  effect,  the  function  (<^)  must  consist  of  a  number  of  positive 
and  negative  terms,  and  since  the  attraction  between  two  molecules 
changes  to  repulsion  when  they  are  separated  by  a  sufficiently  large 
distance,  the  principal  negative  term  which  expresses  this  repulsion 
must  contain  an  inverse  power  of  the  distance  of  separation  of  the 
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molecules  which  is  less  than  the  fifth.  Since  it  has  also  been  shown 
that  the  attraction  changes  to  repulsion  for  distances  of  separation  of 
the  order  of  the  molecular  diameter,  there  must  be  a  term  consisting 
of  an  inverse  power  greater  than  the  fifth.  Assuming  that  these 
powers  are  the  fourth  and  sixth  respectively,  a  new  expression  is 
obtained  for  the  law  of  attraction.  From  this,  formulae  are  obtained 
for  the  intrinsic  pressure  and  for  the  energy  required  to  separate  the 
molecules  by  an  infinite  distance  from  one  another. 

By  reference  to  data  for  ethyl  ether,  the  distances  of  separation  of 
the  molecules  at  which  the  force  between  them  changes  sign  are 
calculated,  and  it  is  then  found  that,  the  higher  the  temperature,  the 
smaller  is  the  distance  over  which  two  molecules  attract  one  another. 

The  equations  are  also  applied  in  the  calculation  of  the  average 
velocity  of  a  molecule,  from  which  it  appears  that  the  average 
velocity  of  a  molecule  in  a  liquid  in  the  critical  condition  is  about 
2  5  times  the  average  velocity  in  the  gaseous  state.  H.  M.  D. 

Application  of  Curves  of  Neutralising  Force  to  the  Deter- 
mination of  the  Molecular  Magnitudes  and  Dissociation 
Constants  of  Chemical  Compounds  in  General  and  Proteins 
in  Particular.  E.  D'Agostino  and  G.  Quagliariello  {Festschrift 
W.  Nernst,  1912,  27 — 45). — A  method  of  determining  the  molecular 
weights  and  dissociation  constants  of  weak  electrolytes  is  described. 

If  the  molecular  quantity  {y)  of  a  strong  univalent  acid  or  base, 
added  to  a  litre  of  a  solution  containing  P  grams  of  the  weak  electro- 
lyte (molecular  weight  =p)  under  investigation,  is  plotted  as  a 
function  of  the  logarithm  of  the  hydrogen  ion  concentration  [H*] 
corresponding  with  each  stage  in  the  process  of  the  addition  of  the 
strong  acid  or  base,  curves  are  obtained  which  exhibit  characteristic 
points  of  inflexion.  If  y-^,  y^,  2/3, ..  •  are  values  of  y  corresponding  with 
such  points,  at  which  the  tangent  to  the  curve  is  horizontal,  then 
y^  —  y-^  =  y^  =  y^'  "  ^m,  where  m  is  the  normality  of  the  solution.  The 
molecular  weight  of  the  dissolved  substance  is  then  given  hy  p  =  Pjm. 

If  the  acid  dissociation  constant  is  ka,  then  it  can  be  shown  that 
log  ka  =  log  [H*]  -  log  (m  -  y)ly,  and  this  equation  may  be  employed  for 
the  determination  of  ka  when  the  corresponding  values  of  y  and  [H']  have 
been  ascertained  by  experiment.  The  basic  dissociation  constant  ki, 
can  be  obtained  similarly,  and  the  method  is  readily  applicable  to 
amphoteric  electrolytes. 

For  glycine,  the  experimental  data  lead  to  ka  =  0'13  x  10~^  and  kb  = 
0'22  X  10~^^,  which  are  in  agreement  with  the  values  obtained  by  other 
methods.  Measurements  on  serum-albumin  gave  A;a  =  0*91  x  10"'' and 
kb  =  0-14:X  10"'',  whilst  the  value  of  log  [H'J  for  the  pure  substance 
was  found  to  be  -  7-56.  "  H.  M.  D. 

The  Interaction  of  G-aseous  Molecules.  Stanley  Smith  (Chem. 
News,  1912,  105,  193). — If  a  mixture  of  gases  betaken  such  that  there 
is  an  excess  of  one  gas  above  the  amount  required  for  the  formation  of 
a  particular  compound,  this  excess  will  be  left  after  combination  has 
taken  place.  The  author  then  puts  forward  the  question  :  What  is  it 
that  determines  which  molecules  of  the  gas  in  excess  enter  into  com- 
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bination,  and  which  are  left  unchanged  at  the  end  of  the  reaction  I 
As  an  answer  to  this,  it  is  suggested  that  the  molecules  which  are 
moving  with  the  greater  velocity  will  be  those  which  enter  into  com- 
bination, whilst  the  molecules  which  are  moving  with  the  loss  velocity 
are  left.  It  would  follow  (according  to  the  author)  that  the  resulting 
residue  should  possess  a  lower  temperature  than  would  be  anticipated, 
since  the  temperature  of  a  gas  depends  on  the  mean  velocity  of  its 
molecules. 

The  author  suggests  experiments  by  means  of  which  the  above  ideas 
could  po.ssibly  be  tested,  although  it  is  probable  that  the  differences  in 
temperature  to  be  recorded  would  be  very  small.  T.  S.  P. 

Method  for  Determining  the  Molecular  Weights  of  Volatile 
Liquids.  Cuarles  W.  Porter  {J.  Amer.  GJiem.  Soc.,  11)12,  34, 
1290 — 1293). — The  determination  of  molecular  weights  by  vapour 
density  methods  depends  on  the  gas  law  which  may  be  written  in  the 
form  of  the  equation:  M  =\VJi  2' /PV,  in  which,  /d  is  a  constant  and 
W,  T,  P,  and  V  are  variables.  Any  three  of  these  variables  being 
known,  Af  can  be  calculated  from  a  measurement  of  the  fourth.  In 
the  usual  methods,  either  V,  P,  or  W  is  the  variable  measured.  A 
method  is  now  described  in  which  P,  V,  and  W  are  fixed,  and  T  is 
determined  by  direct  measurement. 

A  glass  bulb,  of  about  300  c.c.  capacity,  with  a  tube  of  small  bore  at 
each  end,  is  immersed  in  a  bath  of  glycerol  and  water,  which  is  heated 
by  passing  an  electric  current  through  coils  of  nichrome  wire.  The 
lower  tube  from  the  bulb  passes  through  a  stopper  in  a  hole  in  the  side 
of  the  jar,  near  the  bottom,  and  is  connected  with  a  mercury  reservoir. 
The  upper  tube  is  attached  to  a  short  tube  of  capillary  bore  which  is 
sealed  by  a  solid  glass  plug  and  rubber  connexion.  The  bulb  is  filled 
with  mercury  by  means  of  pressure  applied  to  the  mouth  of  the 
mercury  reservoir  with  an  air-pump.  Before  the  mercury  reaches  the 
top  of  the  upper  tube  of  the  bulb,  a  small  glass  bulb  containing 
a  weighed  quantity  of  the  liquid  to  be  investigated  is  dropped  on 
to  the  surface  of  the  mercury  so  that  the  long  capillary  end  of  the 
tube  is  directed  upwards.  The  tube  of  capillary  bore  is  then  placed  in 
position  and  held  by  a  heavy  rubber  tube,  securely  wired.  Pressure  is 
then  applied  until  a  drop  of  mercury  appears  at  the  top  of  the  tube  of 
capillary  bore.  The  glass  plug  is  inserted  and  the  rubber  connexion 
wired.  The  end  of  the  bulb  containing  the  liquid  has  now  been  forced 
into  the  capillary  bore  of  the  upper  tube.  By  slightly  bending  the 
connexion  between  the  tube  of  capillary  bore  and  the  upper  tube 
of  the  bulb,  the  end  of  the  small  bulb  is  broken,  and  the  vapour  of  the 
liquid  is  free  to  escape.  The  bath  is  then  heated  and  stirred 
vigorously  until  the  level  of  the  mercury  in  the  bulb  is  a  little  below 
that  in  the  reservoir.  The  system  is  allowed  to  cool  slowly,  and  the 
temperature  read  when  the  level  is  the  same  in  each  vessel.  When  the 
rising  and  falling  column  of  mercury  reaches  the  level  at  a  temperature 
which  is  constant  within  0'5°,  the  temperature  is  recorded.  The  volume 
of  the  bulb  must  be  corrected  for  the  temperature  attained  and  the 
vapour  pressure  of  mercury  at  that  temperature  must  be  subtracted 
from  the  barometric  pressure  before  the  calculation  is  made. 
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Experiments  are  recorded  in  which  this  method  was  applied  to 
the  determination  of  the  molecular  weight  of  acetone,  ether,  benzfit)p, 
and  toluene. 

The  author  does  not  claim  that  this  method  is  superior  to  Victor 
Meyer's,  but  states  that  it  is  as  convenient  as  most  of  the  vapour 
density  methods  employed,  and  yields  equally  accurate  results.  More- 
over, it  completes  the  possibilities  for  molecular  weight  determinations 
based  on  the  gas  law.  E.  G. 

Laboratory  Apparatus  of  Coloured  Glass  for  Working 
with  Substances  Sensitive  to  Light.  Heinrich  Gockel  (Zeitsch. 
angew.  Cliem.,  1912,  25,  2303). — A  claim  for  priority  in  the  manufac- 
ture and  use  of  laboratory  apparatus  of  coloured  (brown)  glass  over 
Friedrichs  (this  vol.,  ii,  933).  T.  S.  P. 

Electrically-heated  Microscope  Slide.  F.  G.  Cottrell  ( /.  Armr. 
Ghent.  Soc,  1912,  34,  1328— 1332).— The  device  described  in  this 
paper  was  designed  in  connexion  with  a  study  of  liquid  crystals,  but  is 
recommended  for  any  case  in  which  a  rapid  and 
accurate  adjustment  of  temperature  under  the 
microscope  is  desired.  It  is  particularly  useful 
for  studying  phenomena  of  melting  and  recrystal- 
lisation,  as  any  individual  crystal  may  be  watched 
and  its  melting  or  crystallisation  stopped  and  held 
constant,  or  reversed  at  will. 

Glass  slips,  ^-inch  x  1  inch  in  size  and  about 
0'6 — 08  mm.  thick,  are  coated  with  a  uniform 
film  of  platinum  of  such  tenuity  as  not  seriously 
to  reduce  the  transparency,  but  forming  a  con- 
tinuous conductor  for  the  electric  current.  The 
ends  of  the  slide  are  gilded  or  platinised  so  as  to 
act  as  terminals  for  the  thinner  film  between  them 
which  serves  as  the  electrical  resistance  for  heat- 
ing. By  connecting  the  film  in  series  with  a 
suitable  rheostat  to  a  convenient  source  of  current, 
any  temperature  up  to  almost  the  m.  p.  of  the 
glass  can  be  rapidly  established.  A  full  descrip- 
tion is  given  of  the  method  of  preparing  such 
slides.  E.  G. 

A  Modified  Soxhlet  Extraction  Apparatus 
with  Arrangement  for  Distillation.  Fritz 
Friedrichs  {Zeitsch.  angew.  Ghem.,  1912,  25, 
2208— 2209).— The  apparatus  is  shown  in  the 
annexed  diagram.  When  being  used  for  extrac- 
tion purposes  only,  the  stopper  A  is  turned 
so  as  to  connect  the  condenser  with  the  Soxhlet 
tube ;  the  tap  D  is  closed.  When  used  for 
distillation,  A  is  turned  to  cut  off  the  condenser  from  the  upper  part 
of  the  Soxhlet  apparatus,  and  D  is  opened ;  the  condensed  liquid 
then  syphons  over  into  E.  T.  S.  P. 


D 
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Modified  Soxhlet  Extraction  Apparatus.  H,  Schmid  {C/tem. 
Zeit.,  r.)12,  36,  1249). — A.  three-way  tap  is  placed  on  the  stem  of  an 
ordinary  Soxhlet  apparatus  immediately  below  the  junction  of  the 
stem  with  the  wider  portion.  While  the  extraction  is  proceeding,  the 
tap  is  turned  so  as  to  cut  off  the  connexion  between  the  stem  and 
the  wide  portion,  and  the  apparatus  operates  in  the  usual  way.  The 
tap  may  then  be  turned  so  that  the  solvent  runs  off  through  a 
side-tube.     The  apparatus  may  also  be  used  for  fractional  extractions. 

W.  P.  S. 

Some  New  Forms  of  Laboratory  Apparatus.  Fritz 
Frikdkichs  {J.  Aiwir.  Chem.  Soc,  1912,  34,  1509—1514.  Compare 
Abstr.,  1911,  ii,  268;  this  vol.,  ii,  37,  933). — Descriptions  are  given 
of  (1)  a  gas-washing  bottle  with  circulating  device,  (2)  a  modified 
Soxhlet  extraction  apparatus  with  accessory  distilling  apparatus,  (3)  a 
modified  Schiff  nitrometer,  (4)  a  yellow  glass  phosphorus  pipette,  and 
(5)  a  telescope  burner. 

The  modified  Schiff  nitrometer  consists  essentially  of  a  gas  burette 
connected  by  a  two-way  stopcock  with  an  absorption  vessel  provided 
with  a  glass  screw  or  spiral  similar  to  that  employed  in  Ferry's 
nitrometer  (this  vol.,  ii,  486).  The  gas  enters  the  absorption  vessel 
through  a  mercury  seal,  passes  up  the  glass  screw,  and  collects  in  the 
upper  part  of  the  vessel  which  has  the  form  of  a  bulb.  When 
absorption  is  complete,  the  gas  is  allowed  to  enter  the  burette  by 
means  of  the  stopcock  and  is  then  measured.  The  advantage  of  this 
form  of  apparatus  is  that  the  gas  can  be  measured  over  water  instead 
of  over  the  absorbent.  E.  G. 

A  Safety  Siphon.  Mary  L.  Fossler  (J.  Amer.  Chem.  Soc.,  1912, 
34,  1398 — 1399). — The  following  apparatus  has  been  devised  in  order 
to  provide  a  neat  and  convenient  method  for  handling  and  distributing 
solutions  in  the  laboratory. 

The  bottle  is  fitted  with  an  ordinary  siphon  tube  supported  by  a 
rack  attached  to  the  shelf  on  which  the  bottle  stands.  A  rubber 
connexion  with  pinchcock  is  placed  on  the  siphon  tube  well  above  the 
level  of  the  liquid  in  the  bottle.  To  the  lower  end  of  the  siphon 
tube  is  attached  a  graduated  wide  glass  cylinder,  which  ends  in  a 
narrow  tube  carrying  a  rubber  joint  and  pinchcock.  The  liquid 
is  first  drawn  over  into  the  cylinder  by  opening  the  upper  pinchcock, 
and,  after  this  has  been  closed,  the  lower  one  is  opened  and  the  liquid 
thus  withdrawn  from  the  cylinder. 

In  another  form  of  apparatus,  the  graduated  cylinder  is  replaced  by 
an  ordinary  burette,  which  is  slipped  up  over  the  siphon  tube  and 
held  in  position  by  a  piece  of  rubber  tubing.  A  small  hole  blown  in 
the  side  of  the  burette  near  the  top  allows  air  to  enter  as  the  liquid  is 
withdrawn.  E.  G. 

Laboratory  Hints.  F.  A.  Steensma  {Chem.  Weekblad,  1912,  9, 
894 — 896). — The  author  describes  a  simple  form  of  thermometer  holder, 
a  method  of  cataloguing  chemicals  by  number,  and  a  mode  of  loosening 
glass  stoppers  by  allowing  ether  to  soak  in,  and  then  warm  water. 

A.  J.  W, 

VOL.  CH.  ii.  77 
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[Lecture  Experiment.]  Apparatus  to  Study  tbe  Diffusion 
of  Chlorine  Gas.  W.  R.  Forbes  {6Iiem.  N&ws,  19-12,  105,  193).-- 
A  jav  containing  chlorine  is  inverted  over  a  jar  of  nitrogen.  In  the 
lower  jar  a  small  wooden  stand  is  placed  containing  a  row  of  glass 
tubes  of  gradually  decreasing  height,  each  of  the  tubes  being  filled 
with  a  solution  of  starch  and  potassium  iodide.  As  the  chlorine 
diffuses  it  gradually  liberates  iodine  in  the  series  of  tubes,  giving  rise 
to  the  usual  blue  coloration.  In  this  way  the  diffusion  of  chlorine 
can  be  demonstrated  to  a  large  audience.  T.  S.  P. 
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Chemically  Active  Modification  of  Hydrogen.  Irving  Lang- 
MuiR  (/.  Amer.  Chem.  Soc,  1912,  34,  1310 — 1325). — In  a  tungsten 
lamp,  the  vacuum  gradually  improves  during  use ;  the  removal  of  the 
gas  in  the  bulb  depends  largely  on  the  voltage  across  the  terminals  of 
the  filament  as  well  as  on  its  temperature.  A  study  has  been  made 
of  the  behaviour  of  several  gases  under  these  conditions,  and  some  of 
the  results  are  now  recorded. 

When  a  tungsten  wire  is  heated  at  1300 — 2500°  K.  in  hydrogen 
under  a  pressure  of  O'OOl — 0*020  mm.,  the  hydrogen  slowly  disappears. 
If  nitrogen  or  cai^^bon  monoxide  is  used,  the  gas  does  not  disappear 
below  about  2200°  K. ;  in  these  cases,  the  phenomenon  seems  to  be  an 
electrical  effect,  whilst  with  hydrogen  it  appears  to  be  purely  thermal. 
There  is  a  distinct  fatigue  effect,  but  the  substitution  of  a  new  section 
of  wire  does  not  restore  the  action.  The  hydrogen  is  not  absorbed  by 
the  wire,  but  is  deposited  on  the  glass,  especially  if  the  latter  is  cooled 
by  liquid  air.  On  allowing  the  wire  to  cool  and  then  removing  the 
liquid  air,  hydrogen  is  liberated,  and  does  not  re-condense  if  the 
liquid  air  is  replaced.  If  the  hydrogen'  is  now  pumped  out  and 
axygen  admitted,  the  oxygen  will  disappear  and  be  replaced  by  a  small 
quantity  of  hydrogen.  These  effects  are  much  more  marked  with 
platinum,  and  especially  with  palladium  wires,  and  are  not  due  to  the 
presence  of  finely  divided  metal  on  the  surface  of  the  glass.  If 
phosphorus  is  present  on  the  bulb  and  hydrogen  is  introduced  and  the 
wire  heated,  the  hydrogen  disappears  and  hydrogen  phosphide  is  pro- 
duced ;  this  seems  to  be  the  first  time  that  hydrogen! phosphide  has  been 
directly  synthesised. 

In  order  to  explain  these  effects,  it  is  suggested  that  the  hydrogen 
dissolves  in  the  wire  in  the  atomic  condition,  and  that  some  of  the 
atoms,  leaving  the  wire,  diffuse  into  the  tube  cooled  by  liquid  air,  or 
become  adsorbed  by  the  glass,  and  remain  in  the  atomic  condition,  thus 
retaining  their  chemical  activity,  E.  G. 

A  Cause  of  Explosion  of  Tubes  Containing  a  Compressed 
Mixture  of  Air  and  Hydrogen.  Lelarg<e  {Opmpt.  reTid,  1912,  165, 
914 — 916). — An  enquiry  into  the  cause  of  the  explosion  of  a  tube  filled 
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with  compressed  hydrogen  during  measurement  of  its  density  and 
pressure,  and  a  description  of  a  means  of  avoiding  its  recurrence.  The 
author  ascribes  the  ignition  of  the  air-hydrogen  mixture  in  the  cylinder 
to  the  rapid  compression  of  air  in  the  manometer  tube,  and  finds  that 
this  can  be  avoided  by  interposing  disks  of  wire-gauze  liaving  sufficient 
lieat  capacity,  so  as  not  to  become  heated  during  the  combustion  of  the 
mixture  in  the  manometer  tube.  W.  G. 

[Hydrogen  Peroxide.]  Franz  Riciiarz  (Zeit8ch.  anorg.  Chem., 
1912,  78,  269— 272).— Polemical.  A  reply  to  K.  Bornemann 
(compare  this  vol.,  ii,  1060).  C.  H.  D. 

Preparation  of  Perchloric  Acid.  Hobart  H.  Willard  {J.  Ainer. 
Chtm.  Hoc,  1912,  34,  1480— 148.5).— Pure  perchloric  acid, 

HC10^,2H20, 
can  be  prepared  by  the  following  method.  In  a  two-litre  flask  are 
placed  500  grams  of  ammonium  perchlorate,  600  c.c.  of  water,  and  410 
grams  of  68 — 70%  nitric  acid.  The  mixture  is  heated  until  it  boils, 
and  105  grams  of  37%  hydrochloric  acid,  diluted  to  400 — 500  c.c,  are 
then  introduced  by  means  of  a  long-stemmed  dropping  funnel.  The 
acid  is  added  rapidly  at  first,  and  then  more  slowly,  the  whole  being 
added  in  about  twenty-five  minutes.  Vigorous  boiling  is  continued 
throughout  the  operation.  Water  is  added  to  replace  that  lost  by 
boiling,  the  volume  being  kept  nearly  constant  for  about  an  hour. 
The  solution  is  then  rapidly  concentrated  by  boiling  until  fumes  of 
perchloric  acid  appear.  When  the  acid  fumes  copiously,  its  composition 
is  nearly  that  of  the  dihydrate.  The  acid  is  now  distilled  under 
200  mm.  pressure.  The  acid  is  obtained  in  theoretical  yield  in 
accordance  with  the  equation  : 

34NH^C104  +  SeHNOj  -I-  8HC1  =  34HC10^  +  iC\^  -f  SSNjO  +  73H5O. 
The  method  is  simple,  rapid,  and  economical. 

Attention  is  drawn  to  some  of  the  principal  properties  of  the  acid. 
It  is  stated  that  it  yields  an  excellent  standard  solution  for  use  in 
acidimetry,  especially  for  cases  in  which  a  non-volatile  acid  is  required 
and  sulphnric  acid  is  unsuitable ;  it  may  be  added  to  ferric  chloride 
solutions,  instead  of  sulphuric  acid,  to  ensure  the  complete  removal  of 
chloride  by  evaporation,  and  may  be  employed  as  a  substitute  for 
sulphuric  acid  in  permanganate  titrations.  £.  G. 

Atomic  Weight  of  Bromine.  H.  C.  P.  Weber  {J.  Amer.  Chetn. 
Soc,  1912,  34,  1294— 1310).— The  accepted  value  for  the  atomic 
weight  of  bromine  depends  almost  entirely  on  that  of  silver.  Since  the 
atomic  weight  of  chlorine  has  been  satisfactorily  determined  by  the 
direct  comparison  of  chlorine  and  hydrogen  (Dixon  and  £dgar, 
Abstr.,  1905,  ii,  696;  Noyes  and  Weber,  1908,  ii,  371),  the  method 
employed  by  Noyes  and  Weber  has  now  been  applied  to  the  deter- 
mination of  the  ratio  between  hydrogen  and  bromine. 

Experiments  have  been  carried  out  in  which  hydrogen  bromide  was 
prepared  by  the  direct  union  of  the  elements,  the  hydrogen  being 
weighed  absorbed  in  ^^alladium  and  the  bromine  in  the  form  of 
potassium  platiuibromide.     The  hydrogen  was  passed  over  the  heated 
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potassium  salt,  and  the  hydrogen  bromide  was  collected  and  weighed. 
The  methods  of  preparing  and  purifying  the  materials  and  the 
precautions  observed  in  carrying  out  the  experiments  are  described 
in  detail. 

In  ten  experiments,  a  total  weight  of  9*00369  grams  of  hydrogen 
was  combined  with  71 4*05722  grams  of  bromine  and  yielded 
723*05828  grams  of  hydrogen  bromide.  From  these  figures,  the 
ratio  H:Br  -  79*3067  ±  0*0022,  and  the  ratio  H:HBr  =  80*3064  ±  0*0018. 
By  combining  these  results,  a  final  value,  H:Br  =  79*3066  ±0*0014,  is 
obtained.  The  value  for  the  atomic  weight  of  bromine  on  the  oxygen 
basis  becomes  79*924  (11  =  1*0079)  as  compared  with  79*920  adopted 
by  the  International  Committee  on  Atomic  "Weights  for  1912. 

E.  G. 

Apparatus  for  Working  with  Ozone  and  for  its  Quantita- 
tive Estimation.  Hugo  Brach  (Chem.  Zeit.,  1912,36,  1325—1327). 
— A  full  description  of  the  apparatus  used  by  the  author  when 
working  with  ozone.  The  details  can  be  understood  only  by  reference 
to  the  original  paper.  T.  S.  P. 

Solubility  of  Ozone  in  Dilute  Sulphuric  Acid.  Victor 
Rothmund  (Festschrift  W.  Nernst,  1912,  391— 394).— The  widely 
divergent  numbers  obtained  by  different  experimenters  for  the  solubility 
of  ozone  in  water  are  due  to  the  rapidity  with  which  the  gas  is  de- 
composed in  aqueous  solution.  In  presence  of  sulphuric  acid,  the  rate 
of  decomposition  is  much  smaller,  and  experiments  with  0*liV  acid  at 
0°  have  given  concordant  values.  The  mean  value  of  the  absorption 
coefficient  is  0*487  and  since  this,  which  expresses  the  ratio  of  the  con- 
centrations in  the  gas  and  solution,  is  independent  of  the  absolute 
concentration,  it  follows  that  the  molecular  weight  of  the  dissolved 
ozone  is  the  same  as  that  of  the  gas.  When  the  above  value  is  cor- 
rected for  the  salting-out  action  of  the  sulphuric  acid,  the  absorption 
coefficient  in  water  at  0°  is  found  to  be  0*494.  H.  M.  D. 

Application  of  the  Theory  of  AUotropy  to  the  System 
Sulphur.  Andreas  Smits  {Proc.  K,  Akad.  Wetensch.  Amsterdam,  1912, 
15,  369—371.  Compare  Abstr.,  1910,  ii,  400;  this  vol.,  ii,  40).— The 
diagrammatic  representation  of  the  relations  between  the  different 
forms  of  sulphur  is  modified  so  as  to  include  nacreous  sulphur,  the 
melting-point  line  of  which  has  been  determined  recently.  This  is 
effected  by  assuming  a  discontinuity  in  the  monoclinic  mixed  crystals 
in  the  pseudo-binary  system  S,  -  S,„  and  ^„^  -  S^  above  the  eutectic 
point.  H.  M.  D. 

Some  Physical  Constants  of  Sulphur  Trioxide  :  Melting  and 
Boiling  Points,  Density,  Coefficient  of  Expansion,  and 
Molecular  Weights.  David  M.  Lichty  {J.  Amer.  Chem.  Soc,  1912, 
34,  1440 — 1448). — Sulphur  trioxide  is  known  to  exist  in  two  forms  : 
the  a- form  which  has  a  definite  m.  p.,  and  the  ;8-form  which  volatilises 
without  melting.  The  following  constants  have  been  determined  with 
material  of  an  exceptional  degree  of  purity  :  m.  p.  16*79°,  b.  p.  about 
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44-887760  mm.,  D"-^  1-9457,  D"  1-9422,  D^o  1-9229,  D«  1-9020, 
1)30  1.8798,  J)3^  1-8569,  D^'»  1-8324,  !>*»  1-7921.  The  coefficient  of 
expaDHion  was  determined  for  several  intervals  of  tempetature  between 
11-8°  and  45" ;  it  was  found  to  be  0-002005  at  15—20°,  and  0002671 
at  35 — 40°.  A  slow  attainment  of  constancy  of  volume  at  a  fixed 
temperature,  such  as  was  observed  by  Schenck  at  35-3°  in  the  case  of 
the  a-trioxide  (Abstr.,  1901,  ii,  380),  was  not  perceived  at  any  point 
between  11-8°  and  45°.  The  molecular  weight  of  both  a  and  /S-forms 
was  determined  cryoscopically  with  phosphoryl  chloride  as  solvent,  and 
found  to  bu  80  in  each  axae  (compare  OdJo,  Abstr.,  1901,  ii,  650). 

E.  G. 

The  Preparation  of  Hydrogen  Selenide  and  Telluride. 
Walter  Hemtel  and  Max  Gustav  \V ebeu  {2eit8ch.  anoi-g.  Ch«in.,  1912, 
77,  48 — 50). — Hydrogen  selenide  is  best  obtained  in  a  pure  condition 
from  hydrogen  and  selenium  at  350°,  the  product  being  freed  from 
hydrogen  by  cooling  with  liquid  air.  Hydrogen  telluride  cannot  be 
prepared  by  direct  combination. 

For  the  preparation  of  hydrogen  telluride  by  electrolysis,  a  tube  bent 
twice  at  right  angles  is  used,  into  one  limb  of  which  a  narrow  glass 
tube  is  fixed  containing  the  tellurium  cathode.  The  electrolyte  is 
50%  sulphuric  acid,  and  the  tube  is  cooled  externally  by  solid  carbon 
dioxide  and  alcohol.     The  apparatus  must  be  protected  from  light. 

C.  H.  D. 

Synthesis  of  Ammonia  from  the  Elements.  Jean  Billiter 
(Festschrift  W.  Nernst,  1912,  86 — 89). — When  commercial  cerium 
fluoride  is  heated  strongly  with  magnesium  in  the  ratio  4  :  1,  a  product 
is  obtained  which  is  found  to  accelerate  the  combination  of  nitrogen 
and  hydrogen  to  a  very  marked  extent.  If  a  dry  mixture  of  the  two 
gases  is  passed  over  the  finely  powdered  contact  substance  at  the 
ordinary  temperature,  ammonia  is  formed,  but  the  action  soon  comes 
to  an  end.  If  the  temperature  is  raised,  ammonia  is  again  formed,  but 
the  activity  of  the  contact  substance  disappears  in  the  same  way  at 
300°  as  at  the  ordinary  temperature.  By  exposure  of  the  contact 
substance  to  the  air,  its  activity  is  temporarily  restored. 

From  experiments  with  moist  and  carefully  dried  gases,  and  observa- 
tions relating  to  the  influence  of  dry  and  moist  air  and  carbon  dioxide 
on  the  activity  of  the  oontact  mass,  it  appears  that  the  catalytic  effect 
is  conditioned  by  the  presence  of  hydrogen,  air,  and  water  vapour,  and 
that  the  progress  of  the  change  is  accompanied  by  the  oxidation  of  the 
active  solid  substance.  H.  M.  D. 

Two-Component  System  Water-Arsenic  Pentoxide. 
Alan  \V.  C.  Menzies  and  Paul  D.  Potter  {J.  Amer.  Chein.  Soc., 
1912,  34,  1452 — 1470). — From  time  to  time  various  hydrated  forms 
of  arsenic  pentoxide  have  been  described.  Owing  to  the  lack  of 
agreement  in  the  formulae  and  properties  ascribed  to  these  hydrates, 
tlie  present  work  was  undertaken. 

The  results  show  that  only  two  of  these  hydrates  can  be  isolated, 
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namely:  As205,4H20,  m.  p.  3614° ±0-05,  and  SAsgOg.SHgO.  The 
former  was  prepared  by  dissolving  commercial  arsenic  acid  in  water 
and  concentrating  the  solution  until  it  had  b.  p.  150°;  after  cooling,  a 
small  portion  of  the  solution  was  caused  to  crystallise  by  inoculation 
with  phosphoric  acid  hydrate,  P205,4H20,  and  the  crystals  so  obtained 
were  used  to  inoculate  the  remainder  of  the  solution.  When  this 
hydrate  is  left  in  the  superfused  state,  a  hard,  white,  crystalline  scale 
is  produced,  consisting  of  the  hydrate,  SAsgOg.SHgO,  which  can  be 
prepared  satisfactorily  by  evaporating  a  solution  of  arsenic  acid  to 
dryness  at  100°.  The  solubilities  of  these  two  hydrates  have  been 
determined,  and  are  represented  by  means  of  curves.  The  curve  of 
depression  of  the  f.  p.  of  water  by  arsenic  acid  has  also  been  con- 
structed. A  supersaturated  solution  of  the  hydrate,  SAsgOg.SHgO, 
at  9  "2°  was  well  inoculated  with  crystals  and  stirred  continuously; 
supersaturation  was  not  entirely  removed  until  after  twenty-seven 
days.  Arsenic  pentoxide  retains  a  small  quantity  of  water  at  high 
temperatures,  and  it  has  been  found  that  its  removal  can  be  best  and 
most  rapidly  effected  by  heating  it  in  a  current  of  air  containing 
water-vapour. 

During  the  course  of  this  work,  the  following  method  was  devised 
for  estimaticg  arsenic  acid.  Arsenic  acid  is  taken  in  suflScient 
quantity  to  require,  as  a  dibasic  acid,  30 — 40  c.c.  of  iV-alkali. 
Saturated  barium  chloride  solution  (15  c.c.)  is  added,  the  liquid  is 
diluted  to  250  cc,  boiled  for  fifteen  minutes  to  expel  carbon  dioxide, 
and  then  cooled  and  titrated  with  iV^-alkali,  phenolphthalein  being 
used  as  an  indicator.  As  the  alkali  is  added,  the  solution  is  stirred 
until  the  precipitate  formed  locally  redissolves  but  slowly.  The  walls 
of  the  vessel  are  now  scratched  below  the  surface  of  the  clear  liquid 
until,  on  stirring,  the  solution  is  lustrous  with  small  crystals  ;  the 
titration  is  then  completed  in  the  usual  way.  The  method  has  proved 
very  satisfactory,  and  gives  a  sharp  end-point.  E.  G. 

The  Compound  •'  P4Sio>"  as  described  in  the  German 
Patent  No.  239162.  Alfred  Stock  and  Kurt  Friederici  {Zeitach. 
angew.  Chem.,  1912,  25,  2201— 2203).— In  the  German  Patent 
No.  239162,  a  phosphorus  sulphide,  P4S10,  is  described,  which  is  said 
to  be  different  from  ordinary  phosphorus  pentasulphide.  It  is  made 
by  mixing  the  sulphide  P^Sg  (1  mol.)  with  sulphur  (7  atoms), 
treating  the  mixture  with  carbon  disulphide,  and  either  evaporating 
the  solution  or  precipitating  it  with  light  petroleum ;  it  is  then 
obtained  as  yellow  cakes,  or  in  the  form  of  hexagonal  tablets.  Its 
physical  and  chemical  properties  are  different  from  those  of  the 
sulphides  P4S3  and  ordinary  P4Sjq. 

The  authors  show  that  the  above  substance  does  not  contain  any 
compound  P4Sjq,  but  that  it  is  essentially  a  mixture  of  the  sulphide 
P4S3  with  sulphur,  which  behaves  approximately  as  a  unitary  com- 
pound owing  to  it  being  a  eutectic,  the  components  of  which  are 
difl&cult  to  separate  because  of  their  similar  solubility  relations. 

Solutions  of  the  sulphide  P^Sg  absorb  oxygen  very  readily,  whilst 
the  dry  substance  can  be  exposed  to  the  air  for  months  without 
undergoing  oxidation.  T.  S.  P. 
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Methods  for  the  Production  of  Alkali  Metals  by  means 
of  Calcium  Carbide  and  Aluminium.  Heinrich  Specketer 
{Festschrift  W.  Nenist,  1912,  424— 427).— Three  methods  for  the 
preparation  of  sodium  and  potassium  are  described.  According  to 
the  first,  the  alkali  metal  fluoride  is  intimately  mixed  with  the 
calculated  quantity  of  calcium  carbide  and  heated  in  a  retort  to  about 
900°.     The  reaction  corresponds  with  2KF  +  CaCj  -  2K  +  CaFj  +  2C. 

In  the  second,  the  alkali  metal  fluoride  is  heated  to  a  temperature 
somewhat  above  its  melting  point  with  granulated  aluminium,  when 
the  alkali  is  set  free  according  to  6NaF  + Al  —  NagAlFj  +  3Na.  If 
powdered  aluminium  is  used,  the  reaction  is  very  violent. 

The  third  method  involves  the  use  of  anhydrous  alkali  metal 
sulphide,  which  is  intimately  mixed  with  finely  powdered  calcium 
carbide  and  heated  to  about  850°,  when  reaction  occurs  according  to 
NajS  +  CaCj  =  2Na  +  CaS  +  20. 

Lithium  cannot  be  obtained  by  these  methods,  its  volatilisation 
requiring  a  much  higher  temperature.  H.  M.  D. 

The  Polyiodides.  I.  Thermal  Investigation  of  the  System 
Kl-lg.  Robert  Kremann  and  R.  Schoulz  {Moiuitsh.,  1912,  33, 
1081 — 1086). — The  method  of  investigation  was  to  seal  up  the 
mixtures  of  potassium  iodide  and  iodine  in  known  proportions  in 
a  glass  vessel  containing  a  re-entrant  tube.  In  this  tube  a  small 
quantity  of  mercury  was  placed  and  a  thermo-element  introduced, 
whereby  cooling  curves  from  temperatures  as  high  as  300°  could  be 
taken,  without  loss  of  iodine  by  ^vaporisation.  Undercooling  takes 
place  to  a  considerable  extent,  and  it  was  necessary  to  measure 
the  period  of  the  euteotio  arrest  in  order  to  be  quite  svire  of  the 
observations. 

Two  eutectics  occur  at  repectively  20*5  and  50  molar  %  of  potassium 
iodide,  the  corresponding  temperatures  being  76°  and  77°.  Between 
these  eutectics  the  curve  rises  to  an  indefinite  maximum,  from  which 
it  is  difficult  to  draw  conclusions.  The  eutectic  arrests  over  this 
portion  of  the  curve,  however,  become  zero  at  a  point  corresponding 
with  the  composition  2KI,3l2(  =  KI^),  which  compound  therefore 
exists,  although  in  a  highly  dissociated  state,  in  the  fusion  (compare 
Abegg  and  Hamburger,  Abstr.,  1906,  ii,  747).  There  is  no  evidence 
for  the  existence  of  a  polyiodide  poorer  in  iodine. 

These  results  do  not,  of  course,  exclude  the  existence  of  other 
polyiodides  in  aqueous  solution,  or  in  equilibrium  with  solutions  of 
iodine  in  benzene.  T.  S.  P. 

Thermal  Decomposition  of  Potassium  Permanganate. 
Paul  Askenasy  and  A.  Solberg  {Festschrift  W.  Nertist,  1912,  53—61. 
Compare  Askenasy  and  Klonowski,  Abstr.,  1910,  ii,  297). — The 
evolution  of  oxygen  from  potassium  permanganate  begins  to  be 
appreciable  at  about  215°.  When  decomposition  has  commenced, 
oxygen  continues  to  be  evolved  quite  readily  even  when  the  tempera- 
ture is  reduced  to  below  200°.  The  analysis  of  the  products  of  the 
thermal  decomposition  agrees  with  the  reaction  equation  suggested  by 
Rudorf:   10KMnO^  =  3K3MnO4  +  7MnO,  +  2K,O  +  6O,   (Abstr.,  1901, 
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ii,  388).  According  to  Rousseau  (Abstr.,  1887,  ii,  552),  the  manganate, 
which  is  originally  present  in  the  residue,  disappears  on  prolonged 
heating,  but  this  result  was  not  confirmed  by  experiments  in  which  the 
residue  was  heated  for  several  hours  at  about  500°. 

From  a  consideration  of  the  dissociation  pressure  curve  of  manganese 
dioxide  (Abstr,.  1910,  ii,  297),  it  is  improbable  that  the  residue 
contains  free  manganese  dioxide  as  represented  by  the  above  equation. 
The  dissociation  pressure  of  the  residue  was  found  to  be  50  mm.  at 
505°,  129  mm.  at  560°,  391  mm.  at  594°,  and  400  mm.  at  800°.  From 
a  comparison  of  the  dissociation  pressure  curves  of  manganese  dioxide 
and  potassium  manganate,  and  of  the  residue  resulting  from  the 
thermal  decomposition  of  potassium  permanganate,  the  authors  infer 
that  the  decomposition  should  be  represented  by  the  equation : 
lOKMnO^  =  2K2MnOs  +  [3K2Mn04  +  5Mn02]  +  GO^.  This  equation 
agrees  with  the  chlorine  value  of  the  residue.  The  reversibility  of  the 
reaction  in  which  oxygen  is  evolved  by  the  heated  residue  suggests 
that  the  entire  residue  or  the  bracketed  constituents  represent  a 
chemical  compound.  It  may  be,  however,  that  the  manganate  and 
the  dioxide  form  a  solid  solution  in  which  the  manganite  is  dissolved. 

H.  M.  D. 

PotasBium  Ammoniotitanate,  N.'Ti-NHK.  Edward  C.  Franklin 
and  Thomas  B.  Hike  {J.  Amer.  Chem.  Soc,  1912,  34,  1497—1501).— 
Franklin  (this  vol.,  ii,  451)  has  shown  that  the  amides  and  imides,  and 
the  nitrides  of  the  non-metallic  elements  may  be  regarded  as  ammonio- 
acids  and  acid  ammonides,  which  may  be  expected  to  react  with 
ammonio-bases  in  liquid  ammonia  solution  to  form  ammonio-salts  in  a 
manner  analogous,  to  the  action  of  aqueous  potassium  hydroxide  on 
the  oxides  and  hydroxides  of  the  non  metallic  elements. 

In  order  to  test  this  view,  siliconamide  was  treated  with  excess  of 
potassamide  in  liquid  ammonia  solution,  and  a  product  was  obtained 
with  a  composition  roughly  approximating  to  N:Si*NHK.  Since 
it  was  thought  probable  that  the  ammoniotitanate  of  potassium  might 
be  more  easily  prepared,  experiments  were  made  on  the  action  of 
potassamide  on  titanium  tetrabromide,  or,  rather,  on  an  ammoniolytic 
productof  the  formula  N:Ti*Br.  Potassium  ammoniotitanate,  N:Ti*NHK, 
was  thus  obtained  in  an  impure  state  as  a  dense,  brick-red  powder ; 
it  is  not  explosive,  but  is  vigorously  hydrolysed  by  water.  The 
reaction  is  represented  by  the  equation:  N:Ti*Br-t-2KNH2  = 
N-Ti-NHK  +  KBr  +  NH3.  E.  G. 

Combination  of  Salts  ■with  Hydrogen  Peroxide.  Y.  P. 
RuDENKO  (/.  Euss.  Phys.  Chem.  Soc,  1912,44,  1209— 1218).— Accord- 
ing to  Petrenko  (Abstr.,  1902,  ii,  316),  the  action  of  hydrogen  perox- 
ide on  trisodium  and  triammonium  phosphates  yields  phosphates  in 
which  the  metal  is  partly  replaced  by  the  residue,  NaO  (or  NH^O), 
of  a  metallic  peroxide.  The  similar  compound  obtained  from  trisodium 
arsenate  is  regarded  by  the  same  author  (Abstr.,  1902,  ii,  499)  as  a 
hydrate  of  sodium  arsenate  in  which  part  of  the  water  is  replaced  by 
hydrogen  peroxide,  3Na3As04,5H202,16H20. 

The  author  has  investigated  the  action  of  hydrogen  peroxide  on  all 
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the  Hodium,  potassium,  and  ammonium  salts  of  nitric,  pbosphoric,  and 
arsenic  acids. 

Neither  in  the  cold  nor  on  a  boiling  water-bath  does  the  action  of 
hydrogen  peroxide  on  the  nitrates  lead  to  the  assumption  of  active 
oxygen  by  these  salts.  The  compounds  prepared  by  Alvarez  (Cfiem. 
^nws,  1906,  94,  269)  and  described  by  him  as  KNO^,  NaPO^,  and 
NaAsO^,  are  shown  to  have  compositions  in  total  disagreement  with 
these  formulffi,  and  to  be  merely  mixtures  of  the  respective  normal 
salts  with  hydrated  sodium  peroxide.  This  result  is  confirmed  by 
examining  these  compounds  by  the  method  employed  by  iliesenfeld  and 
Reinhold  to  distinguish  real  percarbonates  from  carbonates  with 
hydiogeu  peroxide  of  crystallisation  (Abstr.,  1910,  ii,  33). 

Trimetallic  phosphates  and  arsenates  decompose  hydrogen  peroxide  at 
100°,  owing  to  their  alkalinity,  but  in  the  cold  the  sodium  and 
ammonium  salts  take  up  active  oxygen  (compare  Petrenko,  loc.  cit.). 
Of  the  dimetallic  hydrogen  salts,  disodium  hydrogen  phosphate  com- 
bines with  102%  of  active  oxygen  iu  the  hot,  and  with  3'2%  in  the 
cold,  diammonium  hydrogen  phosphate  taking  up  5*6%  in  the  cold. 
Tl»e  monometallic  dihydrogen  salts  do  not  unite  with  active  oxygen. 
Sodium  pyrophosphate  combines  with  11%  and  sodium  m  eta  phosphate 
with  3%  of  active  oxygen  in  the  hot.  None  of  the  potassium  phos- 
phates or  arsenates  seem  to  be  capable  of  entering  into  combination 
with  active  oxygen. 

The  results  of  analysis  of  a  number  of  the  products  obtained  indi- 
cate that  they  represent  the  normal  salts  with  hydrogen  peroxide  of 
crystallisation.  T.  H.  P. 

Silver  Fluoride  and  Silver  Subfluoride,  Lothar  Wohlbb 
{Zeitsch.  anorg.  Chem.,  1912,  78,  239— 244).— The  statement  of 
Vanino  and  Sachs.  (Abstr.,  1911,  ii,  884),  that  silver  subfluoride  is  a 
mixture  of  silver  fluoride,  silver,  and  silver  oxide,  is  denied  (compare 
Guntz,  this  vol.,  ii,  941).  When  the  exact  experimental  conditions 
are  observed,  the  subfluoride  is  readily  obtained  in  large,  octaliedral 
crystals,  which  are  quite  stable  when  dry,  even  if  exposed  to  light. 
For  analysis,  the  compound  is  decomposed  by  means  of  water,  the 
residual  silver  being  weighed,  whilst  the  silver  in  solution  is  pre- 
cipitated by  means  of  hydrazine,  re-dissolved,  and  precipitated  as 
chloride.  The  fluorine  is  then  estimated  in  the  filtrate  as  calcium 
fluoride.  The  total  silver  is  in  complete  agreement  with  the  formula 
AgoF,  but  the  insoluble  silver  is  always  slightly  high  and  the  fluorine 
low,  owing  to  particles  of  subfluoride  becoming  coated  with  silver 
during  the  decomposition. 

Hydrated  silver  fluoride,  AgF,H,0,  has  also  been  obtained  in 
crystals.  C.  H.  D. 

Natural  and  Artificial  Thioantimonites  and  Thioarsenites. 
Fbans  ISI.  Jaeger  and  H.  S.  van  Klooster  {ZeitscJi.  anorg.  Chem., 
1912,  78,  245 — 268). — Fused  mixtures  of  antimony  and  sulphur  yield 
only  a  single  compound,  Sb^Sj,  which  gives  rise  to  a  maximum  on  the 
freezing-point  curve  at  546°.  The  eutectic  points  are  at  6 1*3  and 
05  atomic  %  of  sulphur,  and  at  530°  and  519'^  respectively.     Beyond 
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these  limits  two  liquid  layers  are  formed,  at  530°  for  the  sulphur  end 
of  the  series,  and  at  615°  for  the  antimony  end.  There  is  no  indication 
of  the  formation  of  a  compound  SbgSg. 

Silver  sulphide  melts  at  842°,  and  dissociates  readily  above  that 
temperature.  Mixtures  containing  from  10  to  30  atomic  %  of  sulphur 
separate  into  two  liquid  layers  at  905°,  and  there  is  a  eutectic  point 
at  806°.  Mixtures  containing  more  sulphur  than  the  compound  evolve 
sulphur  very  rapidly.  There  is  a  transformation  point  at  179°  (^com- 
pare Friedrich  and  Leroux,  Abstr.,  1906,  ii,  751). 

Mixtures  of  antimony  sulphide  and  silver  sulphide  give  a  freezing- 
point  curve  with  two  maxima,  corresponding  with  3Ag2S,Sb2S3  and 
AggS.SbgSg  respectively.  The  first  of  these,  identical  with  the  mineral 
pyrargyrite,  has  m.  p.  483°.  The  second  maximum  corresponds  with 
miargyrite,  m.  p.  509°.  Eutectic  points  occur  at  81,  64-5,  and 
28-2  mol.  %  Ag2S  and  463°,  455°,  and  449°  respectively.  The 
minerals  bolivianite,  stephanite,  pyrostilpnite,  polybasite,  and  poly- 
argyrite  can  only  have  been  formed  from  solution,  as  they  are  not 
represented  in  the  equilibrium  diagram. 

Lead  sulphide  and  antimony  sulphide  give  a  freezing-point  curve 
which  is  without  a  maximum.  Two  compounds  are  recognised : 
5PbS,4Sb2S3,  plagionite,  and  2PbS,Sb2S3,  jamesonite,  the  breaks  on 
the  curve  occurring  at  609°  and  570°  respectively.  The  latter 
compound  also  undergoes  a  transformation  at  523°.  The  eutectic 
point  is  at  80  mol.  %  SbgSg  and  496°.  There  is  no  evidence  of  the 
formation  of  zincenite,  warrenite,  heteromorphite,  semseyite, 
boulangerite,  meneghinite,  or  geocronite  under  these  conditions. 

Silver  sulphide  and  arsenious  sulphide  give  a  curve  with  two 
maxima,  corresponding  with  3Ag2S,A82S3,  proustite,  m.  p.  490°,  and 
Ag2S,As2S3,  m.  p.  417°,  which  may  be  called  arsenomiargyrite.  The 
two  eutectic  points  are  at  469°  and  399°.  A  prolongation  of  the 
curve  indicates  that  pure  arsenious  sulphate  has  m.  p.  about  300°. 

Solid  solutions  are  not  formed  to  an  appreciable  extent  in  the  above 
cases,  but  mixtures  of  pyrargyrite  and  proustite  form  an  unbroken 
series  of  solid  solutions,  the  freezing-point  curve  having  a  flat  minimum 
at  473-5°.  C.  H.  D. 


[Hydration  of  Calcium  Oxide.]  W.  A.  Burdakopp  (J.  Buss. 
Phys.  Chem.  Soc,  1912,  44, 1325— 1334).— The  author  points  out  that 
in  Chumanoff's  investigations  on  the  hydration  of  calcium  oxide  (this 
vol.,  ii,  349),  since  only  the  relative  quantities  of  the  phases  were 
changed,  one  and  the  same  solid  phase  and  one  and  the  same  saturated 
aqueous  calcium  oxide  solution  should  be  obtained  in  all  cases.  That 
other  results  were  obtained,  the  author  regards  as  due  to  the  presence 
of  small  proportions  of  calcium  carbonate  in  the  calcium  oxide 
employed  by  Chumanoff. 

Objections  are  also  advanced  against  the  results  of  ChumanofE's 
investigation  of  the  equilibria  in  the  systems  CaXg — MeOH — HgO 
(this  vol.,  ii,  543),  and  it  is  shown,  both  theoretically  and  experi- 
mentally, that  hydrated  calcium  oxide  could  not  be  precipitated  under 
the  conditions  employed  by  Chumanoff.  T.  H.  P. 
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Formation  and  Decomposition  of  Calcium  Peroxide. 
Friedrich  Berqius  {Featschri/t  W.  Nernst^  1912,  68—85). — Experiments 
have  been  made  to  ascertain  the  conditions  under  which  the  reversible 
change  2CaO  4-  Oj  ^  2Ca02  occurs.  On  account  of  the  small  reaction 
velocity  the  dissociation  pressure  is  not  attainable  when  the  peroxide 
is  heated  by  itself.  By  the  use  of  an  indi£ferent  solvent  in  which  the 
oxide  and  peroxide  are  soluble  to  some  extent,  the  speed  of  the  change 
can  be  increased.  For  this  purpose  the  eutectic  mixture  of  sodium 
and  potassium  hydroxides  was  employed.  The  apparatus  consisted 
essentially  of  a  steel  chamber,  into  which  the  peroxide  and  the  solvent 
were  introduced,  the  chamber  communicating  with  a  manometer  and 
a  supply  of  oxygen  at  high  pressure.  In  this  way  the  following 
dissociation  pressures  were  determined:  200°,  93*35;  250°,  1011; 
300°,  107-2;  350°,  124;  400°,  151-9  atmospheres. 

From  the  variation  of  the  dissociation  pressure  with  the  tempera- 
tiire,  the  heat  of  formation  of  the  peroxide  may  be  calculated.  The 
result  obtained  is  2CaO  +  Og  =  2Ca02  +  3300  cal.,  which  differs  widely 
from  the  directly  observed  value  of  10,800  cal.  given  by  de  Forcrand 
(Abstr.,  1910,  ii,  479).  If  the  latter  value  is  substituted  in  Nemst's 
formula,  the  calculated  dissociation  pressure  at  400°  is  over  1000 
atmospheres,  and  the  author  draws  the  conclusion  that  the  directly 
determined  heat  change  is  incorrect. 

It  is  also  shown  that  calcium  oxide  may  be  transformed  into  the 
peroxide  under  the  conditions  indicated  by  the  dissociation  pressure 
data.  H.  M.  D. 

Influence  of  Sodium  Chloride  on  the  Composition  of 
Calcareous  Waters.  Camille  Gillet  {Bvll.  Soc.  chim.  Belg.,  1912, 
26,  463 — 465). — When  a  calcareous  water  flows  through  a  stratum 
containing  sodium  chloride,  reversible  reactions  take  place  between  the 
calcium  carbonate  in  solution  and  the  sodium  chloride,  and  calcium 
carbonate  is  precipitated.  In  the  absence  of  dissolved  carbon  dioxide, 
practically  the  whole  of  the  calcium  carbonate  may  be  removed  from 
solution.  Small  quantities  of  calcium  chloride  and  carbonate,  as  well 
as  sodium  hydrogen  carbonate,  remain  in  solution,  and  the  water 
exhibits  an  alkaline  reaction  towards  phenolphthalein.  W.  P.  S. 

Preparation  of  Calcium  Perborate.  Chemische  Werke  vorm. 
Heinricii  Byk  (D.R.-P.  248683.  Compare  Abstr.,  1906,  ii,  448).— 
Calcium  perborate  has  previously  been  prepared,  but  was  of  uncertain 
composition  (Abstr.,  1898,  ii,  374);  it  is  now  obtained  in  90%  yield 
and  containing  12*3%  of  active  oxygen  by  the  following  procedure  : 
crystalline  calcium  chloride  (11  parts)  dissolved  in  water  (10  parts)  is 
treated  at  50 — 60°  with  sodium  perborate  (15*4  parts);  the  product 
separates  in  clumps,  but  is  stirred  into  a  homogeneous  paste  and 
diluted  with  5  parts  of  water,  from  which  the  calcium  perborate 
separates  in  crystialline  form.  The  mother  liquor,  which  contains  9*5% 
of  active  oxygen,  can  be  employed  for  another  experiment  if  desired. 

F.  M.  G.  M. 

Preparation  of  Barium  Nitrate.  Aktien-Gbsellschatt  f0k 
CuuuiscuE    Inuusthie    and    Hans    KOhmk   (D.K.-P.   248524). — The 
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reaction  BaSO^  +  Ca(N03)2  Zl  ^^(^03)3  +  CaS04  is  a  reversible  one, 
but  it  is  found  that  by  employing  an  excess  of  calcium  nitrate  (2  mols.), 
fusing  the  substances  together,  and  then  suddenly  cooling  the  heated 
mass,  about  75%  of  the  barium  sulphate  is  converted  into  barium 
nitrate,  which  rapidly  crystallises  from  the  excess  of  calcium  nitrate  in 
the  solution.  '  F.  M.  G.  M. 

Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Bivalent  Elements.  III.  Carlo  Sandonnini  {Atti  R.  Accad.  Lincei, 
1912,  [v],  21,  ii,  521— 530).— The  present  paper  deals  with  the 
systems  ZnCla-SrClg,  ZnCla-BxClg,  ZnCL^-HgCl^,  and  ZnClg- 
MnClg. 

Zinc  chloride  and  strontium  chloride  give  at  476°  a  compound, 
ZnClgjSrClg,  which  decomposes  on  melting. 

Barium  chloride  and  zinc  chloride  give  a  compound,  ZnOlgjBaClg, 
its  temperature  of  formation  being  470°. 

Zinc  chloride  and  mercuric  chloride  are  incompletely  miscible  in  the 
liquid  state ;  two  layers  are  formed,  each  of  which  contains  traces  of 
the  other  substance. 

Zinc  chloride  and  manganous  chloride  give  a  curve  which  descends 
from  the  m.  p.  of  manganous  chloride  to  that  of  zinc  chloride.  The 
temperature  of  the  eutectic  pause  coincides  with  the  m.  p.  of  zinc 
chloride,  but  decreases  with  increased  amounts  of  manganous  chloride. 

R.  V.  S. 

Some  Peculiarities  of  Metal  Wools.  0.  Ohmann  (Ber,  1912, 
45,  2973—2976.  Compare  this  vol.,  ii,  635).— Besides  steel 
wool,  zinc,  lead,  aluminium,  magnesium,  copper,  silver,  phosphor 
bronze,  and  brass  wools  can  be  obtained. 

Zinc  wool  burns  with  a  brilliant  flame  when  lighted  with  a  bunsen 
burner,  giving  a  coherent  mass  of  oxide.  Under  the  same  conditions, 
lead  wool  shows  only  traces  of  vaporisation  and  flame  formation. 
With  aluminium  wool  a  layer  of  oxide  is  formed  which  prevents 
further  oxidation.     Magnesium  wool  burns  with  explosive  violence. 

T.  S.  P. 

The  Corrosion  of  Lead  by  Lime  Mortar  and  the  Disinfect- 
ing Power  of  Calcium  Hydroxide.  Wilhelm  Vaubel  (Zeiisch. 
angew.  Chem.,  1912,  25,  2300 — 2301). — Lead  is  readily  corroded  by 
mortar,  the  corroded  places  becoming  covered  with  a  layer  of  basic  lead 
carbonate.  The  author  ascribes  the  corrosive  action  to  the  presence  of 
calcium  hydroperoxide  in  the  mortar.  He  finds  that  when  dry  calcium 
hydroxide  is  exposed  to  the  air  for  some  days,  the  presence  of  a 
peroxide  can  be  detected  with  starch-iodide.  The  amount  of  peroxide 
present  is  relatively  very  small,  in  one  case  corresponding  with  0"125 
gram  of  active  oxygen  per  100  grams  of  calcium  hydroxide,  but  as  it  is 
probably  readily  decomposed  and  re-formed  in  a  cycle  of  reactions,  its 
corrosive  action  may  be  very  great. 

The  marked  disinfecting  power  of  slaked  lime  is  ascribed  to  the 
presence  of  calcium  hydroperoxide.  T.  S.  P. 
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Ultraphosphates.  II.  Thermal  InvestigatioD  of  the  Gletssy 
Lead  Phosphates.  Adolf  V.  Kroll  {Zeitach.  anorg.  C/iem.,  l'J12, 
77,  1 — 40). — I.ead  phosphates  containing  high  proportions  of  phos- 
phoric oxide  form  glasses,  and  the  freezing-point  cannot  be  determined 
by  thermal  methods.  The  method  adopted  is  that  of  measuring  the 
temperature  at  which  a  certain  viscosity  is  reached. 

A  thread  of  the  glassy  phosphate  is  prepared  by  dipping  a  platinum 
needle  into  the  molten  mixture  and  drawing  it  out,  a  section  of  the 
required  diameter  being  found  by  drawing  through  capillary  openings 
of  known  size.  The  thread  is  loaded  with  a  deGnite  weight,  and  heated 
by  means  of  a  fine  platinum  spiral  until  rupture  takes  place.  The 
heating  current  also  passes  through  a  thin  platinum  spiral  which 
surrounds  a  straight  Nernst  filament,  the  resistance  of  which  is 
measured  by  a  bridge  method,  the  compensating  resistance  in  the 
other  arm  being  a  second  similar  Nernst  filament.  This  gives  a 
sensitive  means  of  measuring  the  temperature.  Absolute  measure- 
ments are  not  obtained,  but  the  results  of  a  series  of  tests  with 
different  threads  of  the  same  size  are  strictly  comparable,  the  tempera- 
ture-composition curve  being  merely  displaced  as  a  whole.  The 
apparatus  is  very  complicated,  and  many  devices  are  required  in 
order  to  apply  the  method,  for  which  reference  must  be  made  to  the 
original. 

The  curve  has  distinct  breaks  at  compositions  corresponding  with  the 
two  ultraphosphates,  PbO.SPjOg  and  2PbO,3P205.  The  metaphosphate 
does  not  cause  a  discontinuity,  and  the  next  distinct  break  is  due  to  the 
well-known  compound  SPbOjSPoOg,  whilst  the  existence  of  a  compound 
4PbO,3P205  is  possibly  indicated.  Corresponding  differences  in  the 
mechanical  properties  and  tendency  to  devitrify  are  observed. 

Devitrification  only  takes  place  in  these  glasses  at  temperatures 
considei'ably  below  the  melting  point,  and  the  viscosity  results  are  held 
to  justify  the  view  that  glasses  are  not  undercooled  liquids,  but 
colloidal  solids,  for  which  the  term  "  cryosol "  is  proposed,  or  colloidal 
solutions  of  one  amorphous  solid  in  another.  C.  H.  D. 


The  Structure,  Recrystallisation,  and  Strength  of  Electrolytic 
Copper.  Otto  Faust  {Zeitsch.  anorg.  Chem.,  1912,  78,  201—212).— 
The  crystallites  of  electrolytic  copper  are,  in  general,  parallel  with  the 
direction  of  the  current.  They  are  smaller  the  lower  the  concentration 
of  copper  in  the  electrolyte  and  the  greater  the  current  density. 
Numerous  small  crystallites  form  at  first,  but  only  a  few  of  these 
continue  to  grow.  High  current  density  leads  to  the  formation  of 
irregular  and  porous  deposits.  The  process  of  recrystallisation  on 
annealing  is  described.  The  orientation  of  the  crystallites  is  clearly 
seen  by  straining  a  polished  specimen  until  slip-bands  are  developed. 
Using  a  specimen  made  up  of  parallel  crystallites,  the  vectorial 
properties  may  be  observed  by  crushing  in  various  directions,  and 
observing  the  principal  directions  of  the  slip-bands  (compare  Faust 
and  Tammano,  Abstr.,  1910,  ii,  1039).  Electrolytic  copper  behaves 
like  worked  copper,  developing  twinning  planes  on  annealing,  the 
assumption  of  a  stress  in  the  metal    being  in  accordance  with  the 
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reaction  BaSO^  +  Ca(N03)2  i^^  Ba(N03)2  +  CaSO^  ^^  ^  reversible  one, 
but  it  is  found  that  by  employing  an  excess  of  calcium  nitrate  (2  mols.), 
fusing  the  substances  together,  and  then  suddenly  cooling  the  heated 
mass,  about  75%  of  the  barium  sulphate  is  converted  into  barium 
nitrate,  which  rapidly  crystallises  from  the  excess  of  calcium  nitrate  in 
the  solution.  '  F.  M.  G.  M. 

Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Bivalent  Elements.  III.  Carlo  Sandonnini  {Atti  E.  Accad.  Lincei, 
1912,  [v],  21,  ii,  52t— 530).— The  present  paper  deals  with  the 
systems  ZnClg-SrClg,  ZnCla-BiCIa,  ZnCl^-HgUI^,  and  ZnCla- 
MnCla- 

Zinc  chloride  and  strontium  chloride  give  at  476°  a  compound, 
ZnClgjSrClg,  which  decomposes  on  melting. 

Barium  chloride  and  zinc  chloride  give  a  compound,  ZnOlgjBaClg, 
its  temperature  of  formation  being  470°. 

Zinc  chloride  and  mercuric  chloride  are  incompletely  miscible  in  the 
liquid  state ;  two  layers  are  formed,  each  of  which  contains  traces  of 
the  other  substance. 

Zinc  chloride  and  manganous  chloride  give  a  curve  which  descends 
from  the  m.  p.  of  manganous  chloride  to  that  of  zinc  chloride.  The 
temperature  of  the  eutectic  pause  coincides  with  the  m.  p.  of  zinc 
chloride,  but  decreases  with  increased  amounts  of  manganous  chloride. 

R.  Y.  S. 

Some  Peculiarities  of  Metal  Wools.  O.  Ohmann  {Ber,  1912, 
45,  2973—2976.  Compare  this  vol.,  ii,  635).— Besides  steel 
wool,  zinc,  lead,  aluminium,  magnesium,  copper,  silver,  phosphor 
bronze,  and  brass  wools  can  be  obtained. 

Zinc  wool  burns  with  a  brilliant  flame  when  lighted  with  a  bunsen 
burner,  giving  a  coherent  mass  of  oxide.  Under  the  same  conditions, 
lead  wool  shows  only  traces  of  vaporisation  and  flame  formation. 
With  aluminium  wool  a  layer  of  oxide  is  formed  which  prevents 
further  oxidation.     Magnesium  wool  burns  with  explosive  violence. 

T.  S.  P. 

The  Corrosion  of  Lead  by  Lime  Mortar  and  the  Disinfect- 
ing Power  of  Calcium  Hydroxide.  Wilhelm  Yaubel  (Zeiisch. 
angew.  Chem.^  1912,  25,  2300 — 2301). — Lead  is  readily  corroded  by 
mortar,  the  corroded  places  becoming  covered  with  a  layer  of  basic  lead 
carbonate.  The  author  ascribes  the  corrosive  action  to  the  presence  of 
calcium  hydroperoxide  in  the  mortar.  He  finds  that  when  dry  calcium 
hydroxide  is  exposed  to  the  air  for  some  days,  the  presence  of  a 
peroxide  can  be  detected  with  starch-iodide.  The  amount  of  peroxide 
present  is  relatively  very  small,  in  one  case  corresponding  with  0*125 
gram  of  active  oxygen  per  100  grams  of  calcium  hydroxide,  but  as  it  is 
probably  readily  decomposed  and  re-formed  in  a  cycle  of  reactions,  its 
corrosive  action  may  be  very  great. 

The  marked  disinfecting  power  of  slaked  lime  is  ascribed  to  the 
presence  of  calcium  hydroperoxide.  T.  S.  P. 
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Ultraphosphates.  II.  Thermal  Investigation  of  the  Glassy 
Lead  Phosphates.  Adolf  V,  Kroll  {Zeilsch.  anorg.  Gliem.,  1912, 
77,  1 — 40). —  Lead  phosphates  containing'  high  proportions  of  phos- 
phoric oxide  form  glas.^es,  and  the  freezing-point  cannot  be  determined 
by  thermal  methods.  The  method  adopted  is  that  of  measuring  the 
temperature  at  which  a  certain  viscosity  is  reached. 

A  thread  of  the  glassy  phosphate  is  prepared  by  dipping  a  platinum 
needle  into  the  molten  mixture  and  drawing  it  out,  a  section  of  the 
required  diameter  being  found  by  drawing  through  capillary  openings 
of  known  size.  The  thread  is  loaded  with  a  definite  weight,  and  heated 
by  means  of  a  fine  platinum  spiral  until  rupture  takes  place.  The 
heating  current  also  passes  through  a  thin  platinum  spiral  which 
surrounds  a  straight  Nernst  filament,  the  resistance  of  which  is 
measured  by  a  bridge  method,  the  compensating  resistance  in  the 
other  arm  being  a  second  similar  Nernst  filament.  This  gives  a 
sensitive  means  of  measuring  the  temperature.  Absolute  measure- 
ments are  not  obtained,  but  the  results  of  a  series  of  tests  with 
different  threads  of  the  same  size  are  strictly  comparable,  the  tempera- 
ture-composition curve  being  merely  displaced  as  a  whole.  The 
apparatus  is  very  complicated,  and  many  devices  are  required  in 
order  to  apply  the  method,  for  which  reference  must  be  made  to  the 
original. 

The  curve  has  distinct  breaks  at  compositions  corresponding  with  the 
two  ultraphosphates,  PbO.SPgOs  and  2PbO,3P205.  The  metaphosphate 
does  not  cause  a  discontinuity,  and  the  next  distinct  break  is  due  to  the 
well-known  compound  SPbOjSPoOj,  whilst  the  existence  of  a  compound 
4PbO,3P.,05  is  possibly  indicated.  Corresponding  differences  in  the 
mechanical  properties  and  tendency  to  devitrify  are  observed. 

Devitrification  only  takes  place  in  these  glasses  at  temperatures 
considerably  below  the  melting  point,  and  the  viscosity  results  are  held 
to  justify  the  view  that  glasses  are  not  undercooled  liquids,  but 
colloidal  solids,  for  which  the  term  "  cryosol "  is  proposed,  or  colloidal 
solutions  of  one  amorphous  solid  in  another.  C.  H.  D. 


The  Structure,  Recrystallisation,  and  Strength  of  Electrolytic 
Copper.  Otto  Faust  (Zeitsch.  anorg.  Chem.,  1912,  78,  201-212).— 
The  crystallites  of  electrolytic  copper  are,  in  general,  parallel  with  the 
direction  of  the  current.  They  are  smaller  the  lower  the  concentration 
of  copper  in  the  electrolyte  and  the  greater  the  current  density. 
Numerous  small  crystallites  form  at  first,  but  only  a  few  of  these 
continue  to  grow.  High  current  density  leads  to  the  formation  of 
irregular  and  porous  deposits.  The  process  of  recrystallisation  on 
annealing  is  described.  The  orientation  of  the  crystallites  is  clearly 
seen  by  straining  a  polished  specimen  until  slip-bands  are  developed. 
Using  a  specimen  made  up  of  parallel  crystallites,  the  vectorial 
properties  may  be  observed  by  crushing  in  various  directions,  and 
observing  the  principal  directions  of  the  slip-bands  (compare  Faust 
and  Tammann,  Abstr.,  1910,  ii,  1039).  Electrolytic  copper  behaves 
like  worked  copper,  developing  twinning  planes  on  annealing,  the 
assumption  of   a  stress  in  the  metal    being  in  accordance  with  the 
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ments  in  connexion  with  the  system  Ni-Mn.  The  results  of  the 
present  investigation  of  the  ternary  system  are  shown  in  a  table  and  a 
number  of  diagrams.  As  would  be  expected  from  the  behaviour  of 
the  binary  systems,  in  the  ternary  system  also  there  is  miscibility  in 
all  proportions  in  the  solid  state.  The  heterogeneity  of  composition 
of  the  solid  solutions  which  follow  from  these  results  is  also  shown  in 
a  number  of  microphotographs.  E.  Y.  S. 

Inverse  Occurrence  of  Solid  Phases  in  the  System  Iron- 
Carbon.  Andreas  Smits  {Proc.  K.  Akad.  Wetensch,  Amsterdam,  1912, 
15,  371 — 380). — According  to  Wittorf  (this  vol.,  ii,  259),  the  separation 
of  solid  phases  from  iron-carbon  alloys  furnishes  an  example  of 
inversion,  in  that  the  carbon  content  of  successive  phases  does  not 
diminish  in  a  regular  manner,  but  decreases  and  then  increases.  The 
theory  of  this  phenomenon  is  examined  in  detail.  H.  M.  D. 

The  Equilibrium  Diagrams  of  Carbon  with  Iron,  Nickel, 
Cobalt,  and  Manganese.  Otto  Ruff  {Ber.,  1912,  45,  3139—3148. 
Compare  Ruff  and  Goecke,  Abstr.,  1911,  ii,  897;  Ruff  and  Martin, 
this  vol.,  ii,  166,  354). — The  formation  of  carbides  which  are  stable  at 
high  temperatures,  but  decompose  at  lower  temperatures,  yielding 
graphite,  is  not  confined  to  iron.  The  evidence  for  the  existence 
of  the  carbides  FegC,  Fe^G,  and  NigC  is  repeated.  It  has  not  been 
found  possible  to  carry  the  observations  with  cobalt  suflaciently  far  to 
observe  the  corresponding  break  in  the  curve.  Cobalt  with  6 '7%  C 
has  b.  p.  2475°/20  mm.  Manganese  carbide,  MngC,  is  stable  within 
the  range  investigated. 

The  vapour  obtained  from  the  carbide  fusions  consists  either  of 
pure  iron  or  of  iron  containing  a  very  small  quantity  of  carbon. 

C.  H.  D. 

Reduction  of  the  Oxides  of  Iron.  Max  Levin  {Festschrift 
W.  Nernst,  1912,  252 — 257). — The  volume  percentage  of  carbon 
monoxide  in  the  gaseous  phase  corresponding  with  the  equilibrium 
between  iron,  ferrous  oxide,  carbon  monoxide,  and  carbon  dioxide 
increases  continuously  over  the  temperature  range  450 — SOU".  There 
is  no  evidence  of  the  minimum  at  680°  indicated  by  the  experiments  of 
Baur  and  Glaessner  (Abstr.,  1 903,  ii,  423).  In  the  case  of  the  system 
ferrous  oxide,  ferroso-ferric  oxide,  carbon  monoxide,  and  carbon  dioxide, 
the  volume  percentage  of  carbon  monoxide  in  the  gaseous  phase 
increases  from  about  350°  to  500°,  and  then  decreases  as  the 
temperature  rises. 

When  the  observed  carbon  monoxide  equilibrium  concentrations  for 
the  two  systems  are  compared,  it  is  found  that  the  curves  showing  the 
relationship  between  the  percentage  of  carbon  monoxide  and  the 
temperature  lie  close  together  below  500°,  but  show  gradually  increas- 
ing divergence  as  the  temperature  rises.  From  these  curves  it  would 
appear  that  at  temperatures  above  500°  the  percentage  of  carbon 
monoxide  requisite  for  the  reduction  of  ferrous  oxide  to  iron  is  much 
greater  than  that  required  for  the  reduction  of  ferroso-ferric  oxide  to 
ferrous  oxide,  whereas  both  reduction  processes  are  brought  about  by 
the  same  gas  mixture  between  400°  and  500°. 
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The  nibio  of  carbon  monoxide  to  carbon  dioxide  in  blast  furnace 
gases  i8  much  higher  than  that  corresponding  with  the  equilibrium  in 
either  of  the  above  systems.      In  the  case  of  the  e(juilibrium 

CO,^  +  C  —  2C0 
the  ratio  on  the  other  hand  is  lower  up  to  about  640°,  intermediate  from 
this  temperature  to  about  700°,  and  greater  at  higher  temperatures. 

H.  M.  D. 

Solubility  and  Heat  of  Solution  of  Chromium  Trioxide  in 
Water.  Eunst  H.  BOchner  and  Ada  Prins  {Zeit8ch.  physikal.  Chem., 
1912,  81,  113—120.  Compare  Kremann,  Abstr.,  1911,  ii,  898).— The 
solubility  curve  of  the  system  CrOj-HgO  has  been  determined.  There 
were  no  indications  of  the  separation  of  a  solid  hydrate.  The  eutectic 
mixture  contains  about  605%  of  CrO^,  but  the  eutectic  temperature 
could  not  be  accurately  determined. 

The  observed  heat  of  solution  of  chromium  trioxide  in  water  is 
always  positive ;  in  an  unlimited  amount  of  water  it  amounts  to  about 
2467  cal.  per  mol.  The  theoretical  heat  of  solution  (that  amount  of 
heat  given  out  when  a  mol.  of  substance  is  dissolved  in  an  unlimited 
amount  of  the  saturated  solution)  has  been  calculated  by  lloozeboom's 
method,  and  is  negative,  as  would  be  anticipated  from  the  influence  of 
temperature  on  the  solubility  of  the  trioxide. 

The  specific  heats  of  solutions  of  different  concentrations  has  been 
determined.  For  ICrOg  to  SSSHjO  it  amounts  to  0506,  and  for 
ICrOa  to  9-91H20  to  0-665.  G.  S. 

Removal  of  Phospho-tungstic  Acid  from  Aqueous 
Solutions.  Walter  A.  Jacous  (J.  Biol.  C/iem.,  1912,  12,  429—430). 
— The  usual  procedure  is  to  precipitate  with  barium  hydroxide,  but  as 
the  precipitate  is  voluminous  much  valuable  material  may  be  lost  by 
adsorption.  Winterstein  recommends  extracting  the  solution  with 
ether,  but  there  are  difliculties  there  also,  which  may  be  overcome, 
however,  by  the  substitution  of  amyl  alcohol  for  the  ether. 

W.  D.  H. 

Compounds  of  Uranium  with  Hydrazine.  Roberto  Salvadori 
{Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  455— 460).— When  hydrazine 
hydrate  (50%  solution)  is  added  to  an  aqueous  solution  of  uranium 
nitrate  a  yellow  precipitate,  (N2U5)20,5U03,8H.20,  is  obtained.  At 
100"  it  loses  almost  all  its  nitrogen.  When  the  hydrazine  hydrate  and 
uranium  nitrate  are  boiled  for  twenty  minutes,  a  green  precipitate  of 
the  composition  (N2H5)20,5U02,6IIjO,2UO._,  is  produced. 

If  hydrazine  uranate  is  treated  with  hydrogen  sulphide  in  the 
presence  of  excess  of  uranium  nitrate  or  sulphate,  an  orange-yellow 
precipitate,  5 U03,2(N2H5)20,HjS2,6HjO,  is  formed, which  (after  removal 
of  the  excess  of  hydrogen  sulphide)  gives  with  an  excess  of  hydrazine 
hydrate  a  vermilion-red  substance,  '^hydrazine  uranium  red," 

5U08,2(N2H5)20,HS2N2H5,4H20, 
which  is  the  analogue  of  "  uranium  red  "  (compare  Kohlschiitter,  Abstr., 
1901,  ii,  165).     The  substance  decomposes  a  little  above  100°.     In  the 
air  it  islowly  loses  one  molecule  of  hydrazine.     The  compound  remaining 
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readily  absorbs  a  molecule  of  ammonia,  becoming  blood -red.  "  Hydr- 
azine uranium  red  "  is  also  obtained  when  "  uranium  red  "  is  treated 
with  hydrazine.  R.  V.  S. 

Simple  Method  for  the  Preparation  of  Metallic  Oxides. 
Maurice  Billy  (Gompt.  rend.,  1912,  155,  777—779). — Chenevix's 
method  for  the  reduction  of  cupric  oxide  to  cuprous  oxide  by  heating 
it  with  excess  of  copper  (compare  Ann.  Chim.  Phys.,  1803,  [i],  45,  61) 
finds  general  application  in  the  preparation  of  metallic  oxides.  The 
author  has  prepared  titanium  sesquioxide  and  titanous  oxide  from  dry 
titanium  dioxide  by  heating  it  with  excess  of  titanium  in  a  closed 
porcelain  crucible,  sealed  to  prevent  access  of  air.  On  heating  the 
mixture  at  700"  for  thirty  minutes  the  sesquioxide  is  produced,  whilst 
if  the  temperature  is  raised  to  1500°,  the  lower  oxide  is  obtained.  The 
excess  of  titanium  is  removed  by  the  action  of  strong  potassium 
hydroxide  solution  at  130°  for  four  hours,  followed  by  treatment  with 
hydrochloric  acid. 

Analogous  reductions  have  been  successfully  carried  out  with 
tungsten  and  molybdenum  trioxides,  ferric  oxide,  and  manganese 
dioxide.  W.  G. 

Solid  Solutions  among  Haloids  of  the  Same  Element.  I. 
G.  B.  Bernardis  {AttiR.  Accad.  Lincei,  1912,  [v],  21,  ii,  438—444).— 
The  paper  deals  with  the  thermal  analysis  of  the  systems  SbClg-SbBrg, 
SbBrg-Sblj,,  and  SbClg-Sbl^.  Antimony  bromide  forms  mixed  crystals 
in  all  proportions  with  the  iodide  and  with  the  chloride.  The  chloride 
forms  mixed  crystals  with  the  iodide  (limited  as  regards  the  iodide)  up 
to  a  concentration  of  about  45%  of  antimony  trichloride.  The  eutectic 
corresponds  with  41*5°  and  about  82%  of  antimony  trichloride. 

R.  Y.  S. 

The  Spontaneous  Crystallising  Power  of  Bismuth  and 
Antimony.  E.  Bekier  {Zeitsch.  anorg.  C/iem.,  1912,  78, 178—182). — 
The  ratio  spontaneous  crystallising  power  :  linear  velocity  of  crys- 
tallisation increases  with  the  velocity  of  cooling  in  the  case  of 
bismuth  and  antimony.  The  metal,  melted  in  a  Jena-glass  tube,  is 
poured  into  a  bath  of  molten  paraffin  or  into  an  iron  mould,  main- 
tained at  a  definite  temperature.  The  number  of  crystallites  in  a 
given  area  of  the  cast  surface  is  measured,  and  proves  to  increase  with 
the  degree  of  undercooling,  the  experiments  ranging  from  260°  to 
-  70°  for  bismuth,  and  from  600°  to  -  70°  for  antimony. 

In  the  case  of  antimony,  the  size  of  the  crystallites  increases  again 
at  a  low  temperature.  The  spontaneous  crystallising  power  thus 
diminishes,  and  it  is  possible  that  with  sufficient  undercooling  the 
antimony  might  be  obtained  in  an  amorphous  condition,  as  in  the  black 
antimony  obtained  by  Stock  and  Siebert  by  condensing  its  vapour  or  by 
oxidising  hydrogen  antimonide  at  -40°  (Abstr.,  1906,  ii,  34). 

C.  H.  D. 

Atomic  Weight  of  Palladium.  Owen  Louis  Shinn  {J.  Anier. 
Chem.  Soc,  1912,  34,  1448 — 1451). — Determinations  of  the  atomic 
weight  of  palladium  have  been  made  by  reducing  palladioammonium 
chloride,  Pd(NH3Cl)2,  with  ammonium  formate,  collecting  the  preci- 
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pitated  metal,  heating  it  to  120'',  and  weighing  it.  Four  determinations 
were  made  with  one  specimen  of  palladioammonium  chloride  and  five 
with  another.  The  mean  value  found  for  the  atomic  weight  was 
106-709 ±00/6  (N  =  14-01,  H  =  1008,  01  =  35-46).  The  results 
showed  coTi'-'derable  variation,  the  extreme  discrepancy  amounting  to 
0188.  The  author  is  convinced  that  this  was  not  due  to  errors  of 
manipulation,  and  suggests  that  possibly  the  palladium  salt  may  not 
have  been  absolutely  uniform,  or  that  some  of  it  may  have  resisted 
decomposition.  E.  G. 

Oathodic  Pulverisation  and  Absorption  of  Hydrogen  by 
Iridium.  Franz  Eother  {Ber.  K.  Sachs.  Ges.  Wiss.  Math.- Phi/a.  KL, 
1912,  64,  5—12). — Iridium  foil  (003  mm.  thick)  when  subjected  to 
long-continued  cathodic  pulverisation  in  a  vacuum  becomes  capable 
of  absorbing  at  the  ordinary  temperature  about  800  times  its  volume 
of  hydrogen.  The  structure  of  the  plate  is  apparently  much  altered  ; 
and  it  appears  dull  grey  and  brittle,  and  the  vacuum  is  increased  by 
the  absorption  of  hydrogen  into  the  iridium  cathode  surface. 

The  absorption  of  hydrogen  can  readily  produce  an  explosion,  but 
the  introduction  of  nitrogen  moderates  the  pulverisation. 

A  special  arrangement  is  described  by  which  a  constant  pressure  of 
hydrogen  can  be  maintained  during  the  pulverisation. 

Iridium  plates,  which  have  been  employed  during"  a  long  period  for 
cathodic  pulverisation,  form  (unlike  fresh  iridium)  an  amalgam  with 
mercury  which  is  completely  soluble  in  aqua  regia,  and  from  which 
iridium-black  can  be  readily  obtained ;  such  an  iridium  cathode  plate 
has  the  further  property  of  being  able  to  explode  electrolytic  gas  ;  by 
long  contact  with  nitrogen  its  catalytic  properties  are  weakened. 

F.  M.  G.  M. 
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Poisonous  Gases  from  Oilfields.  Herbert  S.  Shrewsbury 
{Analyst,  1912,  37,  486— 487).— Death  having  been  caused  by 
breathing  a  gas  from  an  oil-well  at  La  Brea,  Trinidad,  an  analysis  of 
the  gas  taken  from  the  top  of  the  well  was  made.  After  calculating 
the  oxygen  (8-7%)  to  air  and  allowing  for  this,  the  composition  of  the 
gas  as  it  issued  from  the  ground  was  found  to  be  :  hydrogen  sulphide, 
0-2;  carbon  monoxide,  1-9  ;  unsaturated  hydrocarbons,  4-4;  saturated 
hydrocarbons,  7*8;  carbon  dioxide,  20-9  ;  hydrogen,  31-4,  and  nitrogen, 
33-4%.  Its  poisonous  character  (even  when  diluted  with  43%  of  air)  is 
evident.  L.  DK  K. 

Vanadium  and  Chromium  in  Rutile.  Thomas  L.  Watson 
{J.  Washington  Acad,  iyci.,  1912,  2,  431—434.  Compare  Abstr.,  1898, 
ii,  30). — The  following  partial  analyses,  by  W.  M.  Thornton,  jun.,  are 
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given  :  I,  red  rutile  from  felspathic  facies  of  syenite,  E-oseland,  Nelson 
Co.,  Virginia.  II,  very  dark  rutile  from  nelsonite,  near  Rose's  Mill, 
Nelson  Co.,  Virginia  (W.  M.  Thornton,  Abstr.,  191 1,  ii,  406).  Ill, 
nearly  black  rutile  from  Kragero,  Norway.  IV,  black  ivjjenite  from 
same  locality  as  II  : 


V-Pa. 

Cr,0,. 

FeO. 

I. 

0-15 

0-02 

2-35 

II. 

0-20 

0-07 

1-68 

III. 

0-55 

0-39 

0-81 

IV. 

0-24 

0  07 

— 

Beside  confirming  the  wide  distribution  of  vanadium  and  chromium 
in  small  amount-s,  these  analysts  suggest  that  the  colour  of  rutile  is  to 
be  attributed  to  vanadium  rather  than  to  iron  oxide.  L.  J.  S. 

The  Chemical  Composition  of  Red  Salt  Clay.  Wilhelm 
BiLTZ  and  E.  Marcus  {Zeitsch.  anorg.  Chem.,  1912,  77,  119—123. 
Compare  Abstr.,  1910,  ii,  968). — The  "red"  Stassfurt  salt  clay  also 
contains  bluish-green  layers  of  similar  composition.  In  the  following 
analyses,  arranged  in  order  of  depth,  I  is  a  blue  clay  from  Schbnebeck, 
II  and  III  red  clays  from  the  same  place,  IV  red  sandstone  clay,  and 
V  a  red  clay  from  Sperenberg  : 


Soluble  in  Water. 

NaCl. 

KCl. 

MgCl 

2.    KjSO^.   Na^SOj. 

CaS04.    MgSO^. 

T- 

1-65 

0-46 

1-21 

—            — 

20-48         6-06 

II. 

2-34 

0-50 

1-10 

—            — 

16-27         0-40 

Ill 

8-74 

0  48 

1-25 

—            — 

3-50        0-36 

IV. 

5-89 

— 

— 

013         0-43 

6-25         0-35 

V. 

14-69 

0-21 

3-83 

—            — 

4-52         0-15 

Insoluble. 

OaS04.      C 

lO.      MgO. 

KoO.       NagO.    AUOo.      FeA-       FeO. 

I. 

4-52        0 

41 

8-75 

2-24         0-68         9 

14         1-17         0-88 

II. 

2-96        0 

48 

5-92 

2-11         0-44       10 

73        2-71         0-89 

III. 

0-27         0 

18 

5-98 

2-53         0-01       13 

26        2-16        0-93 

IV. 

0  02        0 

69       11-20 

2-49         091       14 

63        3-59         1-43 

V. 

0-27        0 

0 

7-37 

1-78         0-03       11 

09         2-15         0-63 

MiioO^, 

Total. 

ZnO. 

SiO„. 

TiO„. 

PoOg. 

H,0.          C. 

COg.     V,0o.  (corrected) 

I. 

0-17 

35-45 

0-43 

015 

6-15         009 

6-30       0"-02       100-43 

n. 

0-05 

45-24 

0-53 

0-11 

7-36        0-03 

0-19       0-01       100-37 

III. 

0-09 

52-24 

0-52 

0  12 

7-56         0  08 

0-02       0-01       100-28 

IV. 

0-10 

42-93 

0-70 

0-10 

7-97         0-06 

0-07       0-03       100-02 

0-08 


40-17 


0-51 


0  0 


11-85 


018 


0-03       0-01       100-07 


All  contain  traces  of  lithium,  nickel,  chromium,  boron,  and 
bromine.  C.  H.  D. 

Diflference  in  Chemical  Composition  of  Aragonite  and 
Calcite.  Wilhelm  Vaubel  (J.  pr.  Chem.,  1912,  [ii],  86,  366—381). 
— The  author  reviews  the  differences  in  the  chemical  behaviour  of 
aragonite  and  calcite,  and  suggests  that  these  may  be  explained  on  the 
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assumption   that  aragonite   contains'  a   small   amount   of    the   basic 
( iirbonate,  COjCO'Oa-OH)^.  F.  B. 

Liineburgite.  Wjlhelm  Biltz  and  E.  Marcus  {Zeitsch.  anorg. 
Chem.,  1912,  77,  124 — 130). — Liineburgite  has  been  described  by 
Noollner  {Miinch.  Akad.  Ber.,  1870,  291)  as  having  the  composition 
3MgO,P205,B203,8HoO.  A  new  analysis  shows  H2O  3216%, 
B2O3  129,  Fffr,  29  e'l,  MgO  2513,  CaO  015,  corresponding  with  the 
formula  Mgg(POj2,l*77H3B03,6H20.  Details  of  the  method  of 
analysis  are  given.  Dehydration  curves  show  that  BHjO  are  lost 
sharply  at  200",  the  remainder  passing  away  slowly  up  to  600°. 

Boric  acid  is  not  present  in  the  free  condition,  but  the  microscopical 
examination  does  not  determine  whether  the  magnesium  phosphate 
and  boric  acid  are  in  solid  solution.  C.  H.  D. 

Adamite  from  Reichenbach,  Lahr,  Baden.  V.  DOkrfeld 
(ZeiiHch.  Kri/sl.  Min.,  1912,  51,  279). — Adamite  has  been  found  in 
barytes  at  this  locality  as  small,  bluish-green  spheres  with  radially 
fibrous  structure.  Analysis  by  Meigen  corresponds  with  the  usual 
formula  :  Zn8(AsO^)2,Zn(OH)2. 


2O 

H3O. 

As^Oo. 

ZiiO. 

(at  120°). 

(Ign.) 

IdsoI. 

Total. 

83-44 

48-45 

0-15 

4-42 

11-04 

97-60. 

L.  J.  S. 

Composition  of  Thorianite.  Matsusuke  Kobayashi  {Sci.  Rep. 
Tdhoku  Imp.  [fniv.,  1912,  i,  201 — 206). — According  to  analyses  of  the 
different  crystalline  and,  apparently,  homogeneous  constituents  of 
thorianite  there  appear  to  be  two  distinct  varieties  of  this  mineral. 
One  of  these  contains  about  78%  of  thorium  oxide  and  15%  of  uranium 
oxide  (UsOg),  whilst  the  corresponding  numbers  for  the  second  variety 
are  60  and  33.  The  molecular  ratio  of  ThOg  to  UOj  is  almost  exactly 
6  : 1  in  the  one  case  and  2  : 1  in  the  other.  The  existence  of  these 
simple  ratios  does  not  support  the  view  that  tboriauite  is  to  be  regarded 
as  an  isomorphous  mixture  of  the  two  oxides. 

The  divergent  analytical  results  obtained  by  others  may  be  explained 
on  the  assumption  that  the  analyses  refer  to  mixtures  containing  the 
two  varieties  of  thorianite  in  different  proportions.  H.  M.  D. 

A  New  Chlorite  from  Northern  Wyoming.  John  E.  Wolff 
{A7)ier.  J.  Sci.,  1912,  [iv],  34,  475 — 476). — This  talc-like  mineral  was 
found  in  Sheridan  County,  Wyoming.  It  consists  of  a  pale  silvery- 
green;  foliated  mass  of  smaU  scales,  which  are  colourless  and  trausparent. 
Refractive  indices,  a  =  1  -580,)8  =  1  -580—1  58 1 ,  y  =  1  "589 ;  2  E  =  26—50°  ; 
optically  positive.  The  mineral  is  slowly  decomposed  by  boiling 
sulphuric  acid,  and  with  difficulty  by  hydrochloric  acid.  Before  the 
blowpipe  it  is  fusible  with  difficulty  to  a  white  enamel.  Very  little 
water  is  expelled  at  350"^. 
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Analysis  agrees  with  the  formula  HgMg3Al2Si20j3. 


SiOg. 

ALA- 

Fcfi.^.  FcO. 

MgO. 

Na,0. 

H2O. 
K2O.    110°. 

H^O. 

>110°. 

Total.  Sp.  gr. 

28-81 

26-43 

0-24     0-40 

31-21 

0-35 

0-14     0-09 

12-62 

100-29     2-702 

The  mineral  differs  from  other  chlorites  in  the  large  percentage  of 
alumina  and  the  bmall  amount  of  iron,  approximating  most  nearly 
to  leuchtenbergite.     It  is  named  sheridanite.  L.  J.  S. 

Some  Minerals  from  Madagascar,  Several  of  -which  can  be 
Used  as  Gems.  Alfred  Lacroix  (Compt.  rend.,  1911,  155, 
672 — 677). — A  preliminary  description  of  the  constituent  minerals  of 
the  felspathic  rock,  pegmatite,  found  in  various  bearings  in  Mada- 
gascar. Specimens  of  quartz,  chalcedony,  orthoclase,  diopside,  and 
apatite  as  obtained  were  transparent  and  sufficiently  limpid  to  be  used 
as  gems.  The  orthoclase  is  perfectly  limpid,  generally  yellow  to  orange 
in  colour,  and  occurs  only  in  its  common  forms.  Its  density  varies 
with  the  specimen  from  2-558  to  2596.  The  diopside  is  often  bottle- 
green  in  colour.     Its  density  is  3'23. 

In  a  second  bearing  other  minerals  were  obtained.  A  species  of 
kornerupine  constitutes  a  gem  of  intense  brilliancy.  It  is  optically 
negative,  and  is  only  decomposed  on  prolonged  boiling  with  hydro- 
fluoric acid,  but  it  melts  to  a  white  enamel  in  the  blow-pipe. 

Analysis  by  Pisani  gave  the  formula  : 

6(Mg,Na2,K2,H2)0,4(Al,Fe)203,5Si02. 
Its  optical  characters  are  given  : 


SiO.,. 

AlaOg. 

Fefi,. 

MgO. 

K2O. 

Na.p. 

H,0, 

31-3'5 

41-20 

2-27 

23-80 

0-24 

0-60 

0-64 

A  second  mineral,  saphirine,  seems  much  rarer.  The  fragments  of 
crystals  obtained  were  deep  blue,  and  exhibited  a  marked  pleochroism. 
The  optical  characters  are  given.  Analysis  gave  the  formula : 
4-5(Mg,Fe)0,5Al203,2Si02,  as  compared  with  5MgO,6Al203,2Si02  for 
saphirine  from  Greenland. 

Fragments  of  zircon  were  also  found,  brown,  black,  or  olive-green 
in  colour,  their  density  varying  from  3-98  to  4-08.  They  behave  in 
the  same  way  towards  heat  in  respect  to  birefraction  and  density  as 
do  the  zircons  of  Ceylon.  Another  mineral,  malgache,  occurring  in 
these  bearings  is  black  in  colour,  and  is  related  to  tschewkinite. 
Analyses  of  two  specimens  from  different  bearings  gave  the  following 
results : 


SiOg. 

TiOg. 

Th02. 

CesOg. 

{La,Di)203. 

Al,03. 

Fe^Os. 

FeO. 

MgO. 

CaO. 

I.   18-60 

19-30 

0-83 

22-67 

21-83 

3-35 

1-91 

8-20 

0-60 

3-30 

II.  22-60 

16-10 

0-57 

33-13 

5-51 

7-00 

2-08 

4-40 

1-10 

7-20 

The  second  specimen  shows  a  remarkably  high  cerium  content. 

W.  G. 

Pyroxenes  of  the  Province  of  Rome.  Nicola  Parbavano  (Atti 
E.  Accad.  Lincei,  1912,  [v],  21,  ii,  469 — 471). — Of  the  two  minerals 
analysed,   I.    was    a    green    pyroxene    from  Casteluuovo    di  Porto, 
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11.  a  crystal  of  back  augite  from  Tavolato.     The  minerals  had  the 
following  compositions : 

SiOy.      TiO...        AlyOs-      FeaOj,      FcO.       MnO.        CaO. 

I.     53-81       044  10-82         2-13         1-27  —  22-46 

II.     44-53       0-69  10-29        2-95        914        0-04        25'22 

MgO.       Na.,0.    below  110°.    above  110°.     Total. 

I.  7-54  0-86  007  0-34  9978 

II.  5-78  —  —  0-02  99-77 

R.  V.  S. 

Epidote  from  Notodden,  Telemark,  Norway.  Olaf  Andersen 
{Jahrb.  Min.,  1912,  ii,  Ref.  35 — 36;  from  Archiv  Math,  og  Naturv., 
1911,  31,  No.  15,  48  pp.). — Green,  brown,  and  red  epidote  is  of 
abundant  occurrence  as  a  primary  constituent  in  the  pegmatite-veins 
intersecting  granulite  at  this  locality.  New  crystal-forms  are  noted 
and  the  optical  constants  determined.  Analyses  are  given  of :  I  the 
green,  and  II  the  red  epidote. 


SiOo.     TiO.,. 

Al,03. 

Fe,03. 

MnjOa. 

FeO. 

CaO. 

Igu. 

Total. 

9!>.  gr. 

I. 

37-6*1       — 

25-46 

12-03 

trace 

0  09 

22-39 

2-22 

99-80 

3-386 

II. 

38-02    trace 

25-78 

11-24 

0-58 

trace 

22-44 

2-25 

100-31 

3-402 

The  red  colour  is  due  to  the  presence  of  tervalent  manganese  in  the 
piedmontite  molecule.  The  connexion  between  the  optical  constants 
and  the  chemical  composition  is  discussed  :  a  variation  of  0-3%  in  the 
ferric  iron  of  epidote  is  accompanied  by  a  change  in  the  donble- 
refraction  of  0-001.  The  associated  crystallised  minerals  in  the 
pegmatite  are  titanite,  hsamatite,  apatite,  microline,  oligoclase,  etc. 

L.  J.  S. 

A  Meteorite  of  the  Hedjaz  (Arabia).  J.  Couyat  {Compt.  rend., 
1912,  155,  916 — 918). — A  description  of  a  meteorite  reported  to  have 
fallen  in  Arabia  in  the  spring  of  1910.  Mineralogical  examination 
shows  that  the  meteorite  consists  essentially  of  olivine,  enstatite,  and 
clinoenstatite,  with  a  small  quantity  of  felspar  and  troilite,  and  nickel 
iron.  A  chemical  analysis  by  Pisani,  detailed  results  of  which  are 
given,  confirms  this.     Its  density  is  353.  W.  G. 

Shower  of  Meteoric  Stones  near  Holbrook,  Arizona. 
Wareen  M.  Foote  (Ainer.  J.  Sci,  1912,  [ivj,  34,  437— 456).— At 
6.30  p.m.  on  July  19,  1912,  a  fall  of  meteoric  stones  was  witnessed 
at  Aztec,  near  Holbrook  in  Navajo  County,  Arizona.  Over  fourteen 
thousand  stones  with  a  total  weight  of  more  than  218  kilos, 
were  collected;  they  range  in  weight  from  6665  to  less  than  O'l 
gram.  The  material,  D  3*22,  consists  of  enstatite  (50 — 60%),  olivine, 
diallage,  and  glass,  together  with  small  amounts  of  nickel-iron, 
pyrrhotite,  magnetite,  and  chromite.  In  one  section  was  seen  ruby-red 
spinel  embedded  in  quartz.  Well-marked  chondrules  of  enstatite 
are  present.  The  magnetic  portion  (3-67%)  oontaios  Fe  8086, 
Ni  15-79%.  L.  J.  S. 
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Presence  of  Notable  Quantities  of  Boric  Acid  in  the 
Mineral  Waters  of  Salsomaggiore.  Raffaele  Nasini  and  C 
PoBLEzzA  (Atti  E.  Accad.  Lincei,  1912,  [v],  21,  ii,  379— 383).— The 
authors  have  repeated  with  improved  methods  the  estimation  of  boric 
acid  in  this  water,  and  find  the  amount  to  be  greater  than  that  stated 
by  Nasini  and  Anderlini  (Abstr.,  1900,  ii,  489).  The  amount  now 
found  (in  grams  per  litre)  is:  HgBOg  2-22793,  (NHJgOjGBgOg 
0-23605.  R.  Y.  S. 


Physiological    Chemistry 


Animal  Calorimetry-  I.  A  Small  Respiration  Calorimeter. 
HoBATio  B.  Williams  {J.  Biol.  Chem.,  1912,  12,  317— 348).— The 
apparatus,  which  is  a  constant- temperature,  water-cooled  one,  is 
described  with  full  details  and  illustrations.  W.  D.  H. 

The  Blectrometric  Method  for  Estimation  of  the  Alkalinity 
of  the  Blood.  Leonor  Michaelis  and  W.  DAViDorr  {Biochem. 
Zeitsch.,  1912,46,  131 — 150). — A  description  is  given  of  the  adaptation 
of  Michaelis'  form  of  electrode  for  small  quantities  of  substance  to 
the  principle  of  the  shaking  electrode  described  by  Hasselbalch.  For 
the  purpose  of  estimating  the  alkalinity  by  this  process,  1 — 1*5  c.c.  of 
serum  sufiices.  The  mean  value  for  normal  human  venous  blood  was 
found  to  be  p  =  7-35  at  37-5°  The  value  at  18°  is  0-21  greater.  The 
mean  value,  therefore,  for  human  venous  blood  is  [H']  =  0-45  x  10'"''^. 
There  are  deviations  from  this  value  in  certain  pathological  conditions. 

S.  B.  S. 

The  Amino-acid  Nitrogen  of  the  Blood.  Preliminary  Experi- 
ments on  Protein  Assimilation.  Donald  D.  van  Slyke  and 
GusTAVE  M.  Meyer  {J.  Biol.  Chem.,  1912,  12,  399— 410).— The 
determination  of  amino-acid  nitrogen  in  blood  is  best  accomplished 
by  a  gasometric  method  after  the  proteins  have  been  precipitated  by 
alcohol.  The  amount  in  fasting  animals  is  0-003 — 0-005  gram  per 
100  c.c.  of  blood.  Absorption  of  10  grams  of  alanine  from  the 
intestine  increases  this  figure  to  0*004 — 0-0063.  During  normal  diges- 
tion of  meat,  the  amount  is  doubled  or  more  than  doubled.  Twelve 
grams  of  alanine  injected  into  the  blood  disiippear  rapidly ;  five 
minutes  later  only  15  grams  were  left  in  the  blood,  and  1-5  grams 
passed  into  the  urine  ;  the  remainder  must  have  been  taken  up  by  the 
tissues.  The  theory  that  amino-acids  are  synthesised  into  blood-protein 
while  pas.sing  through  the  intestinal  wall  becomes  superfluous.  The 
amino-acids  pass  directly  into  the  blood-stream.  The  liver  appears  to 
have  no  special  part  in  picking  up  these  acids,  but  doubtless  the  other 
tissues  all  help  themselves  ;  this  conclusion  is  based  on  the  observation 
that  the  blood  of  the  femoral  artery  during  digestion  contains  nearly 
as  much  amino-acid  as  that  in  the  mesenteric  veins.  W.  D.  H. 
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Glycolysis  in  Blood.  Gr.  Spenceu  Melvin  (BioCfiem.  J.,  1912, 
6,  422-428). —  Ulood  outside  the  body  at  room  or  body  temperature 
when  aseptic  suffers  no  loss  of  sugar.  There  is  also  no  los.s  when 
dextrose  is  added  to  the  blood.  Kxtracts  of  fibrin  have  no  glycolytic 
power.  Alcohol-coagulated  blood  protein  gave  similar  negative 
results.     A  stream  of  air  or  carbon  dioxide  makes  no  difference 

W.  D.  H. 

Animal  Calorimetry.  IV.  The  Absorption  of  Dextrose 
and  the  Effect  it  has  on  the  Composition  of  the  Blood. 
Gektrude  Fisher  and  Mahy  B.  Wisiiaut  {J.  Biol.  Chem.,  1912,  13, 
49 — 62). — After  ingesting  50  grams  of  dextrose,  the  sugar  in  the 
blood  rises  above  the  normal  during  the  first  hour,  and  the  hsemo- 
globin  content  is  but  little  altered,  owing  to  the  absorption  of  water 
being  slight.  An  hour  later,  from  two-thirds  to  three-quarters  of  the 
sugar  has  been  absorbed,  and  relatively  little  retained  as  glycogen  j 
the  sugar  percentage  in  the  blood  returns  to  normal,  and,  owing  to  the 
absorption  of  water,  the  blood  is  more  dilute,  as  seen  by  a  fall  iu 
hajmoglobin  content.  Metabolism  is  20%  higher ;  this  lasts  through 
the  third  hour.  In  the  fourth  hour,  sugar  absorption  is  completed 
and  urine  is  secreted  abundantly,  and  the  blood-volume  returns  to 
normal.  With  20  grams  of  sugar  these  reactions  are  less  marked,  and 
with  75  grams  the  high  metabolism  lasts  an  hour  longer.    W.  D.  H. 

The  Rotatory  Power  of  Blood  Plasma  and  Serum  of 
Different  Animals  of  Varying  Age  and  Sex.  Emil  Abderhalden 
and  Arthur  Weil  {Zeitsch.  physiol.  Chem.,  1912,  81,  233—238).— 
The  Itevorotatory  action  of  the  plasma  and  serum  in  the  animals 
examined  show  but  little  difference.  In  the  guine/i-pig  the  rotation 
is  less.  A  high  rotation  was  found  in  cases  of  pernicious  anaemia 
and  tuberculosis.  W.  D.  H. 

Effect  of  Carbon  Dioxide  and  Oxygen  on  Muscular  Tone 
in  the  Blood  Vessels  and  Alimentary  Canal.  Donald  R. 
Hooker  {Aiiiei:  J.  Physiol.,  1912,  31,  47 — 58.) — Carbon  dioxide  is  not 
directly  beneficial  to  the  muscular  tissue,  except  in  the  case  of 
intestinal  muscle  when  arhythmic.  It  always  relaxes  vascular 
muscles.  Oxygen  is  essential  to  rhythmical  action  and  tone  of 
vascular  muscle.  Intestinal  muscle  if  rhythmic  responds  in  the 
same  way,  but  if  arhythmic  responds  by  contraction  to  carbon  dioxide 
and  by  relaxation  to  oxygen.  W.  D.  H. 

Normal  and  Pathological  Conditions  of  Digestion  in  Dogs. 
Kfi.m  S.  London  {Zeitsch.  physiol.  Chem.,  1912,  81,  369— 438).— 1. 
Methods. — Details  of  operative  procedures  by  producing  fistulas, 
occlusion  of  parts  of  the  alimentary  canal  and  so  forth. 

2.  Normal  Gastric  Digestion. — F.  J.  Riwosch. — If  meat  is  mixed  with 
very  varying  quantities  of  water,  two  and  a-half  hours  later  the 
stomach  contains  the  same  amount  of  chyme,  and  the  same  acidity. 
Very  large  amounts  of  water  favour  the  acidity  and  increase  the  amount 
of  coagulable  protein  in  the  chyme.  The  amount  of  digestion  varies 
with  tlie  kind  of  protein  administered. 
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3.  Digestion  of  different  kinds  of  nutriment. — L.  J.  Mepissoff. — 
Different  foods  leave  the  stomach  at  varying  speeds,  but  this  depends 
largely  on  the  order  in  which  they  are  taken,  for  instance,  flesh  leaves 
the  stomach  sooner  than  bread  if  the  former  is  given  first,  but  later  if 
given  last.  If  a  mixture  of  flesh  and  milk  is  given,  the  undigested 
meat  residues  leave  the  stomach  more  rapidly  than  when  the  meat  is 
given  first. 

4.  The  digestion  of  mixed  nutriment. — B.  D.  Stassoff. — This  also 
relates  to  the  speed  with  which  substances  leave  the  stomach,  and  is  of 
subsidiary  chemical  interest. 

5.  The  emptying  of  the  stomach  after  feeding  on  starch. — L.  J. 
Mazijewski. — For  the  first  three  hours  after  starch  is  taken  the 
stomach  empties  itself  according  to  the  laws  of  unimolecular  reactions  ; 
this  is  followed  by  a  period  of  three  or  four  hours,  in  which  little  or 
none  passes  into  the  intestine,  and  finally  the  stomach  rapidly  empties 
itself. 

6.  The  influence  of  the  intestine  on  the  emptying  of  the  stomach. — 
W.  F.  Dagaeff. — There  is  a  mechanical  action ;  opening  of  the 
intestinal  fistula  leads  to  a  rapid  emptying  of  the  stomach,  especially 
if  the  opening  is  near  the  stomach.  Acid  in  the  intestine  delays  the 
emptying  of  the  stomach,  and  in  pyloric  antrum  hastens  it. 

7.  Digestion  and  absorption  in  experimental  defects  of  the  stomach. 
— L.  F.  Mazijewski. — Removal  of  the  pyloric  ring  accelerates  the 
time  at  which  the  stomach  begins  to  empty.  The  regulatory  action 
of  the  pylorus  is  most  marked  in  early  stages  of  the  digestive  process. 
Kemoval  of  the  pyloric  ring  and  antrum  delays  matters,  but  after  a 
year  or  so  the  animal  has  returned  to  normal.  Stricture  of  the 
stomach's  cutlet  delays  its  emptying. 

8.  The  rdle  of  the  fundus  and  antrum  in  tite  evacuation  of  fluid  con- 
tents.— 0.  E.  Gabeilowitsch. — The  separation  of  fluid  from  solid 
constituents  is  mainly  related  to  the  pyloric  portion  of  the  stomach. 
Details  are  also  given  of  the  peristalsis  in  different  regions  of  the 
stomach. 

9.  Action  of  pancreatic  juice  on  gastric  digestion. — R.  S.  Keym. — In- 
activated pancreatic  juice  has  no  effect ;  the  active  juice  only  slightly 
accelerates  gastric  digestion.  Previous  action  of  pancreatic  juice  on 
meat  accelerates  its  digestion  in  the  stomach, 

10.  Digestion  and  absorption  when  pancreatic  juice  is  excluded. — 0.  J. 
HoLMBEEG. — In  a  dog  with  a  stomach  fistula,  occlusion  of  the  pancreatic 
mechanism  accelerates  gastric  digestion  for  a  certain  period.  Entrance 
of  pancreatic  juice  into  the  stomach  hastens  the  digestion  of  fat.  In  the 
intestine  loss  of  pancreatic  juice  is  followed  by  some  compensatory 
action  of  other  juices,  but  protein  cleavage  does  not  go  so  far. 

11.  Com,pensatory  action  in  resection  of  tJie  intestine. — B.  D. 
Stassoff. — Resection  of  the  small  intestine  delays  emptying  of  the 
stomach ;  of  the  duodenum  delays  digestion  and  absorption  generally. 
Under  ordinary  conditions  the  large  intestine  seems  chiefly  to  form 
faeces,  but  in  pathological  conditions  of  other  parts  of  the  canal  it  has  a 
compensatory  action ;  when  the  large  intestine  is  removed  this  com- 
pensatory action  cannot  be  obtained. 

12.  Interference  with  digestion  in  injuries  of  the  bile  ducts. — H.  K. 
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WiicDKHANN. — The   principal    result  in  delay  Id    the   digestion    and 
absorption  of  fat. 

13.  DUjeslioe  disturbances  on  removal  qf  portions  of  the  mesentery. — 
M.  R.  G11.LEL8. —  This  severe  injury  leads  to  many  pathological  changes 
in  the  canal  and  to  pain. 

14.  Nutrition,  in  defective  digestion. — S.  K.  Solow^epf. — Various 
uhuormalities  in  metabolism  follow  different  severe  injuries. 

15.  Fading  exptrimenta  after jfjunosUymy. — R.  S.  Krym. — The  results 
given  are  preliminary  only,  and  further  work  is  promised.     W.  D.  H. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 
Contents.  I.  Estimation  of  Free  Hydrochloric  Acid  in 
Gastric  Juice.  Joiianne  Christiansen  (Biochem.  Zeitsch.,  1912,  46, 
24 — 4i)). — Tho  hydrogen  ion  concentration  of  gastric  juice  was 
measured  by  concentration  cells,  and  the  neutralisation  point  to 
various  indicators  was  determined.  Congo  paper  gives  a  sharp 
turning  point  to  the  juice  (after  an  Ewald  test-meal)  at  /»  =  4"6. 
Glinzborg's  reaction,  carried  out  in  the  ordinary  way,  depends  on  the 
character  of  the  acids  present,  and  not  on  the  hydrogen  ion  concen- 
tration. Nevertheless,  for  clinical  purposes  it  gives  a  sufficiently 
gojd  measux'ement  of  the  amount  of  free  hydrochloric  acid  present, 
and  also  of  the  hydrogen  ion  concentration,  as  the  errors  due  to  other 
acids  are  not  great.  S.  B.  S. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 
Contents.  II.  Titrations  of  the  Products  of  Peptic 
Digestion.  Johanne  Christiansen  (^Biochem.  Zeitsch.,  1912,  46, 
50 — 70). — When  titrated  with  alkali,  the  difference  between  the 
end-points  of  artidcial  digests  in  the  presence  of  Glinzberg's  reagent 
and  Congo  paper  is  the  same  as  that  between  Congo  paper  and 
pbenolphthalein.  The  same  relationships  hold  in  human  gastric  juice. 
During  the  course  of  a  digest,  the  amount  of  free  hydrochloric  acid  as 
measured  by  Glinzberg's  reagent  diminishes,  owing  to  its  combination 
with  the  simpler  digestion  products,  produced  by  the  setting  free  of 
amiuo-groups.  This  fact  is  demonstrated  by  the  increase  of  the 
titration  number  after  addition  of  formaldehyde.  S.  B.  S. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 
Contents.  III.  The  Titrations  of  Pancreatin-erepsin  Digests 
and  of  Amino-acids  and  Polypeptides.  Johanne  Christiansen 
{Biocfietn.  Zeitsch.,  1912,  46,  71 — 81). — Glinzberg's  reagent  can  be 
employed  for  ascertaining  the  amount  of  hydrolysis  in  solutions  of  the 
hydi-ochlorides  of  amino-acids,  etc.  The  hydrochlorides  of  natural 
proteins  and  their  products  of  peptic  digestion  are  only  slightly 
hydrolysed  and  act  as  polypeptides,  whereas  the  hydrochlorides  of  a 
pancreatin-erepsin  digest  show  considerable  amount  of  hydrolysis,  and 
act  in  this  respect  like  the  pure  amino-acids.  S.  B.  S. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 
Contents.  IV.  The  Estimation  of  Total  Hydrochloric  Acid 
in  Stomach  Contents.  Johanne  Christiansen  {Biochem.  Zeitsch., 
1912,  46,  82 — 93). — The  total  acidity  is  due  almost  entirely  to  hydro- 
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chloric  acid,  as  lactic  acid  is  generally  only  present  in  negligible 
quantity,  and  the  amount  of  acid  phosphates  is  also  small.  Litmus  or 
alizarin  give  the  best  results  in  the  titration  of  a  test-meal,  those  given 
by  phenolphthalein  being  too  high.  For  estimation  of  acidity,  an 
unfiltered,  well  shaken  juice  is  best  employed.  S.  B.  S. 

The  Influence  of  Gases,  Specially  Oxygen,  on  Tryptic 
and  Peptic  Digestion.  Eunst  Laqueub.  and  Kurt  Brunecke 
{Xeitsch.  physiol.  Cheni.,  1912,81,  239 — 259). — At  atmospheric  pressure 
oxygen  has  no  influence;  at  9 — 13  atmos.  it  inhibits  the  digestive 
process,  except  that  the  peptolytic  action  is  unaffected.  Nitrogen  at 
12  atmos.  has  no  effect.  Carbon  dioxide  at  atmospheric  pressure  and 
at  10  atmos.  has  little  or  no  action.  W.  D.  H. 

Plastein  Formation.  II.  Valdemar  Henriques  and  J.  K, 
Gjaldb.ek  {Zeitsch.  physiol.  Chem.,  1911,  81,  439 — ^457). — By  the 
action  of  pepsin-hydrochloric  acid  on  the  products  of  gastric  digestion, 
typical  plastein  formation  takes  place,  but  with  gelatinisation ;  there 
is  good  ground  for  assuming  that  synthesis  occurs.  The  same  results 
were  obtained  by  the  action  of  trypsin,  tyrosine  being  split  off  at  the 
same  time. 

No  plastein  formation  occurred  when  the  products  of  tryptic  diges- 
tion were  subjected  to  the  further  action  of  either  pepsin-hydrochloric 
acid  or  trypsin. 

The  products  of  acid  hydrolysis  behaved  like  those  of  gastric  diges- 
tion. The  products  of  alkali  hydrolysis  gave  plastein  when  subjected 
to  gastric,  but  not  when  subjected  to  tryptic,  digestion.       W.  D.  H. 

Pancreas  Diastase.  Walther  Lob  (Biochem.  Zeitsch.,  1912,  46, 
125 — 130). — Description  is  given  of  attempts  to  prepare  a  pure 
diastase  preparation  from  pigs'  pancreas,  which  contains  a  powerful 
ferment,  the  action  of  which  was  estimated  by  Wohlgemuth's  method. 
It  was  found  that  a  neutral  mixture  of  the  sodium  phosphates  greatly 
accelerates  diastatic  action  when  not  present  in  too  large  a  quantity. 
If  a  large  excess  is  added,  the  action  is  inhibitory.  Phosphates  also 
accelerate  the  hydrolytic  action  of  hydrogen  peroxide  on  starch. 
This  action,  whether  in  presence  or  absence  of  phosphates,  is,  however, 
inhibited  by  the  action  of  diastase.  S.  B.  S. 

The  Influence  of  Certain  Inorganic  Salts  on  the  Action  of 
Pancreatic  Lipase.  Cornelis  A.  Pekelhabing  (Zeitsch.  physiol. 
Chem.,  1912,  81,  355 — 368;  jProc.  K.  Akad.  Wetensch.  Amsterdam, 
1912,  15,  336 — 347). — It  has  long  been  known  that  bile  salts 
favourably  influence  the  activity  of  pancreatic  lipase.  The  recent 
work  of  Rosenheim  on  the  separation  of  this  enzyme  into  an  active 
and  inactive  component  is  confirmed.  It  is  further  shown  that 
various  inorganic  salts  (of  calcium,  barium,  magnesium,  and  sodium) 
are  also  favourable.  Their  action  is  not  very  great,  and  is  explained 
by  the  circumstances  that  they  form  soaps  and  so  remove  the  liberated 
fatty  acids,  and  thus  allow  the  enzyme  to  act  on  more  of  the  substrate. 

W.  D.  H. 
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Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  Efim  S  Londok  {Zeilach.  physiol.  Chem.,  1912, 
81,  283— 284).  — Folin  and  Lyman's  results  (this  vol.,  ii,  853)  are  not 
con.sidered  conclusive.  It  cannot  be  stated  positively  that  absorption 
is  occurring  from  the  stomach,  unless  the  rest  of  the  alimentary  canal 
is  excluded  ;  absorption  might  be  occurring  there  from  the  auto- 
digestion  of  the  juices.  W.  D.  H. 

Animal  Calorimetry.  II  Metabolism  of  the  Dog  following 
the  Ingestion  of  Meat  in  Large  Quantities.  Horatio  B. 
Williams,  J.  A.  RiciiE,  and  Grauam  Lusk  {J.  Jiiol.  Chem.,  1912,  12, 
349— .S76.  Compare  tliis  vol.,  ii,  270). — A  dog,  the  heat  production 
of  which  was  22 — 23  cal.  per  hour,  received  1200  grams  of  meat  at 
noon.  In  the  second  hour,  the  heat  production  rose  to  40,  and 
42  in  the  third  hour  ;  it  remained  at  40  until  the  tenth  hour,  and 
then  fell,  reaching  25  in  the  21st  hour.  Ingestion  of  700  grams 
of  meat  caused  a  smaller  but  proportionate  rise.  The  increase  of 
metabolism  was  proportional  to  the  nitrogen  elimination,  except  in  the 
second  and  third  hours.  The  high  heat  production  then  is  attributed 
to  the  incoming  amino-acids  stimulating  protoplasm  to  higher  oxida- 
tion. The  rectal  temperature  does  not  always  give  a  true  record,  for 
often  the  skin  temperature  rises  more  than  the  rectal  after  the 
ingestion  of  food.  The  carbon  of  the  protein  is  retained  as  dextrose ; 
this  in  relation  to  nitrogen  eliminated  was  1'2  : 1. 

Intestinal  work  is  believed  to  have  little  or  nothing  to  do  with  the 
high  metabolism.  W.  D.  H. 

Animal  Calorimetry.  III.  Metabolism  after  the  Ingestion 
of  Dextrose  and  Fat,  Including  the  Behaviour  of  Water,  Urea, 
and  Sodium  Chloride  Solutions.  Graham  Lusk  {J.  Biol.  Chem., 
1912,  13,  27 — 48). — After  giving  50  grams  of  dextrose  to  a  dog,  the 
percentage  of  blood  sugar  rises  within  an  hour,  and  then  slowly  returns 
after  several  hours  to  normal.  Water  is  retained  by  the  organism 
during  the  period  of  high  metabolism,  and  is  then  suddenly  eliminated 
during  the  fourth  hour  after  the  taking  of  the  sugar.  The  high 
metabolism  is  attributed  to  osmotic  changes  between  the  blood  and 
the  tissues,  and  is  due  to  the  presence  of  a  greater  amount  of  free 
diffusible  carbohydrate  than  is  present  when  none  is  being  absorbed 
from  the  intestine.  Details  of  experiments  are  given  in  which  the 
dose  of  sugar  varied  from  10  to  100  grams.  W.  D.  H. 

Feeding  Experiments  with  Gelatin,  Ammonium  Salts, 
Completely  Hydrolysed  Flesh,  and  a  Mixture  of  Amino-acids 
on  Young  Dogs.  Emil  Abderhalden  and  Paul  lliuscu  {Zeitach, 
phyaiol.  Chem.,  1912,  81,  323 — 328). — A  mixture  of  amino-acids  kept 
young  dogs  healthy,  but  they  grew  but  little.  The  other  mixtures, 
ereptone  and  ammonium  acetate,  promoted  growth  also.      W.  D.  H. 

The  Fate  of  Individual  Amino-acids,  Mixtures  of  Amino- 
acids,  Peptones,  and  Proteins  in  the  Alimentary  Canal. 
Emil  Abderhalden  and  Arno  Ed.  Lamp£  {Zeitsc/i.  physiol.  Chem., 
1912,  81,  473 — 507). — The  work  of  Folin  and  his  colleagues  is  criticised, 
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the  main  point  being  that,  although  their  method  proves  the  increase 
of  non-protein  nitrogen  in  the  blood  after  feeding  on  amino-acids,  etc., 
there  is  no  direct  proof  of  the  exact  nature  of  the  compounds  in  which 
the  nitrogen  is  combined.  A  new  method  is  suggested,  namely, 
treating  the  dialysate  of  blood-serum  with  triketohydrindene  hydrate ; 
this  reacts  with  amino-compounds  which  contains  a  car  boxy  1  group  in 
the  a-position.  After  feeding  on  meat  and  peptone,  the  blood  of  the 
dog  contains  excess  of  amino-acids,  which  pass  into  it  directly  from  the 
intestine.  W.  D.  H. 

The  Role  of  Gliadin  in  Nutrition.  Thomas  B.  Osborne, 
Lafayette  B.  Mendel,  and  Edna  L.  Ferry  (/.  Biol.  Chem.,  1912,  12, 
473—510). — The  experiments  deal  with  the  question  of  the  differences 
between  foods  in  maintaining  adult  metabolism  and  those  necessary 
for  growth  in  young  animals.  A  gliadin  food-mixture  given  to  a 
young  growing  animal  in  place  of  its  mother's  milk  led  to  typical 
failure  in  growth,  although  the  mother  dog  thrived  on  the  same  diet, 
and  had  actually  produced  young  and  secreted  milk  in  sufficient 
quantity  and  quality  to  induce  normal  growth  in  her  offspring.  No 
stronger  proof  could  be  adduced  of  a  power  to  synthesise  "  Bausteine  " 
in  the  body  which  are  absent  from  the  food.  W.  D.  H. 

Isolation  of  Glycyl-^-phenylalanine  from  the  Chyme  of 
Small  Intestine.  Biological  Studies  with  the  Help  of 
Different  Protein  Cleavage  Products  and  Synthetically  pre- 
pared Polypeptides.  Emil  Abderhalden  {Zsitsch.  physiol.  Chem., 
1912,  81,  315 — 322). — Yarious  amino-acids  are  separated  from  the 
intestinal  chyme,  but  special  interest  attaches  to  the  separation  of 
glycyl-^-phenylalanine,  as  it  is  the  first  depeptide  so  far  identified  in 
this  material.  Anaphylaxis  was  induced  by  the  injection  of  a 
14-peptide  (^-leucyltriglycyl-Meucyl-octaglycyl-glycine),.but  some  doubt 
is  expressed  as  to  the  trustworthiness  of  the  experiment  and  it  is 
to  be  repeated.  W.  D,  H. 

Synthetic  Powers  of  Animal  Cells.  The  Value  of 
Nitrogen  from  Different  Sources  in  the  Dog's  Organism. 
Emil  Abderhalden  and  Paul  Hirsch  [Zeitsch.  physiol.  Chem.,  1912, 
82,  1 — 20). — The  general  conclusion  is  drawn  that  ammonium  salts, 
and  especially  the  acetate,  influence  the  nitrogenous  balance  and  lead 
to  retention  of  nitrogen.  The  assumption  that  animal  cells  can 
build  up  protein  from  ammonia  and  non-nitrogenous  compounds 
(carbohydrate,  etc.)  is  not,  however,  proved  by  the  experiments 
given.  W.  D.  H. 

Synthetic  Powers  of  Animal  Cells.  The  Value  of 
Nitrogen  from  Different  Sources  in  the  Dog's  Organism. 
Emil  Abderhalden  and  Arno  Ed.  Lampe  {Zeitsch-  physiol.  Chem., 
1912,  82,  21 — 95). — Addition  of  ammonium  salts  to  a  nitrogen-free 
diet  in  many  cases  depresses  nitrogenous  katabolism.  Added  to 
gelatin  they  do  not  prevent  loss  of  nitrogen.  There  is  as  yet  no 
proof  that  cells  can  build  up  protein  from  ammonia  and  substances 
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free  from  nitrogen.  Retention  of  nitrogen  when  it  occurs  does  not 
prove  the  point;  the  ammonia  may  be  held  back  as  such  or  in  com- 
pounds other  than  protein.  The  contrary  conclusions  drawn  by 
Grafe  are  criticised.  W.  D.  H. 

Comparative  Investigations  on  the  Amount  of  Amino-acide 
in  Various  Constituents  of  the  Nervous  System.  I.  The  Amino- 
acids  of  Peripheral  Nerves,  and  the  White  Matter  of  the 
Spinal  Cord.  Emil  Abdekhalden  and  Akthuu  VVkil  {Zeitach. 
physiol.  Chem.,  1912,81,  207— 225).— The  re.sults  of  analyses  on  the 
question  mentioned  in  the  sub-title  are  given  in  detail.        W.  D.  H. 

The  Effect  of  Carbon  Dioxide  on  the  Isolated  Heart.  C.  8. 
Kktcham,  J.  T.  King,  jun.,  and  Donald  R.  Hooker  (Am«r.  J.  Physiol., 
1912,  31,  64 — 74). — Carbon  dioxide,  2*5  to  3%,  in  an  exce.ss  of  oxygen 
when  dissolved  in  the  perfusion  fluid  depresscH  the  heart  of  the  terrapin 
and  cat,  and  increases  the  rate  of  outflow.  W.  D.  H. 

The  Reduction  of  Ferric  Chloride  by  Surviving  Organs. 
David  Fkaser  Harris  and  Henry  Jermain  M.  Creighton  {liio- 
Chem.  J.,  1912,  6,  429 — 432). — Siirviving  liver  and  kidney  reduce 
ferric  chloride  to  a  ferrous  condition,  owing  to  the  reductase  in  these 
organs  being  still  active.  The  bile  and  urine  respectively  are  more 
reduced  than  the  venous  blood,  since  these  fluids  come  into  actual  contact 
with  the  cells  which  contain  the  reducing  enzyme.  The  degree  of 
reduction  is  greater  in  the  liver  than  in  the  kidney.  W.  D.  H. 

The  Osmotic  Properties  of  the  Kidneys.  Richard  Siebeck 
{P/liiger's  Archiv,  1912,  148,  443— 521).— In  Ringer's  solution  and 
other  isotonic  fluidt;,  frogs'  kidneys  do  not  alter,  but  when  the 
solutions  are  hypotonic  the  kidneys  gain  weight.  In  isotonic  solu- 
tions, alteration  of  the  reaction  makes  no  difference,  provided  the  cells 
are  intact.  In  cases  where  swelling  occurs,  the  amount  of  swelling  is 
less  than  would  be  expected  from  the  lowering  of  osmotic  pressure. 
In  isotonic  solutions  of  potassium  chloride,  however,  the  kidneys 
increase  in  weight,  and  this  is  reversible.  This  action  is  inhibited  by 
dextrose  and  sodium  chloride,  and  still  more  by  chlorides  of  bivalent 
cations;  it  is  increased  by  alkalinity.  Ammonium  chloride  acts  more 
.strongly  than  potassium  chloride,  and  various  potassium  salts  vary  in 
their  action.  Observations  on  the  oxidation  processes  in  the  kidney 
cells  confirm  those  of  Warburg  on  blood-corp«iscles.  W.  D.  H. 

The  Phosphatides  of  the  Kidney.  Hugh  MacLean  {Bio-Chem. 
J.f  1912,  6,  333 — 354). — From  the  study  of  extracts  of  horses'  kidneys 
made  with  ether,  alcohol,  and  acetone,  it  was  found  that  the  phos- 
phatides present  are  lecithin,  cuorin  (Erlandsen),  and  carnaubon  (Dun- 
ham and  Jacobson).  Details  for  their  separation  are  given  in  full.  A 
contamination  with  another  nitrogenous  substance  explains  some 
divergent  results.  Carnaubon  is  not  a  triamino-phosphatide,  but  a 
diaraino-phosphatide.  W.  D.  H. 
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Purification  of  Phosphatides.  Hugh  MacLean  {BioCliem.  J., 
1912,  6,  355 — 361). — The  phosphatide  of  kidney  and  muscle  which  is 
soluble  in  alcohol  is  lecithin  (N:P=  1:1).  The  method  of  purification 
consists  of  emulsification  and  precipitation  with  acetone.  No  substance 
was  found  in  the  alcohol  extract  having  a  higher  percentage  of 
nitrogen  than  lecithin.  From  an  aqueous  extract  of  the  nitrogenous 
impurity  of  lecithin,  a  basic  substance  crystallises  out ;  after  this 
is  separated  out,  the  mother  liquor  is  very  effective  in  curing  poly- 
neuritis (beri-beri).  This  explains  the  anomalous  results  of  other 
observers  in  their  attempts  to  cure  polyneuritis  in  birds  with  lecithin. 

W.  D.  H. 

The  Iodine  Content  of  the  Thyroid  of  Sheep,  Ox,  and  Pig. 
Thomas  B.  Aldrich  {Amer.  J.  Physiol.,  1912,  31,  125— 130).— In 
general,  the  largest  thyroids  contain  most  iodine,  and  in  the  mixed 
glands,  the  proportions  in  sheep,  ox,  and  pig  have  the  ratio  5:7:9. 
For  therapeutic  puiposes,  those  richest  in  iodine  should  be  selected, 

W.  D.  H. 

The  Nuclein  of  the  Thymus,  and  Anaphylaxis  Studies 
with  Nuclear  Materials  (Nucleo-proteins,  Nucleins,  and 
Nucleic  Acids).  Emil  Abderhalden  and  T.  Kashiwado  {Zeitsch. 
physiol.  Cliem.,  1912,  81,  285— 293).— Part  of  the  phosphorus  in 
nuclear  material  is  easily  split  off,  for  instance,  by  simply  boiling  with 
water,  or  by  the  action  of  artificial  gastric  juice.  Various  amino-acids 
(glycine,  alanine,  valine,  leucine,  proline,  aspartic  acid,  glutamic  acid, 
phenylalanine,  tyrosine,  tryptophan,  and  cystine)  cq,n  also  be  separated 
by  the  ester  method.  Anaphylaxis  cannot  be  induced  by  nucleic  acid  ; 
when  produced  by  nucleo-proteins,  it  is  due  to  the  protein  constituent. 

W.  D.  H. 

The  Feeding  of  White  Rats  on  the  Pituitary  Body.  Thomas 
B.  Aldrich  [Amer.  J.  Physiol,  1912,  31,  94— 101).— The  daily  inges- 
tion of  pituitary  body  (anterior  or  posterior  lobes)  did  not  accelerate 
growth  in  rats.  W.  D.  H. 

Chemical  and  Physico-chemical  Properties  of  Liquids 
Expressed  from  Striated  and  Plain  Muscle.  Filippo  Bottazzi 
{Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  493— 500).— The  liquids 
were  obtained  from  muscles  of  mammals  and  fishes  by  trituration  with 
sand  and  subsequent  expression.  They  contained  only  ultramicroscopic 
granules  which  appear  to  consist  of  protein  (myosin).  There  is  also 
dissolved  protein  (myoprotein).  The  granular  material  is  precipitated 
slowly  but  spontaneously ;  the  precipitation  is  hastened  by  dilution, 
by  dialysis,  or  by  warming.  The  dissolved  protein  is  precipitated  at  a 
higher  temperature  (50—80°).  The  yield  of  liquid  varies  from  40 — 63%. 
The  dry  residue  is  about  6%  in  the  case  of  plain  muscle,  7 — 12%  for 
striated  muscle.  The  total  amount  of  protein  is  3 — 4%.  The  specific 
gravity  is  similar  to  that  of  blood-serum  ;  the  osmotic  pressure  is 
always  greater  than  that  of  blood.  The  reaction  (measured  by  E.M.F. 
methods)  is  acid.  The  electrical  conductivity,  the  viscosity  and  the 
surface  tension  were  also  measured.  B,.  V.  S. 
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Occurrence  of  Manganese  in  Animal  Organs.  P.  Cables 
(Aim.  Chhn.  anal.,  1912,  17,  411 — 412). — Mauganeue  luay  be  detected 
in  many  animal  organs  by  the  use  of  potiisdium  persulphate  as  an 
oxidising  agent  for  the  conversion  of  the  manganese  compounds  into 
permanganate*'.  Human  blood  contains  a  trace  of  manganese,  but  the 
metal  is  nut  present  in  the  blood  of  oxen,  rabbits,  fowls,  or  ducks. 
Homewhat  larger  quantities  are  present  in  the  liver  and  kidneys,  and 
still  more  is  present  in  the  hair  aud  nails.  W.  P.  8. 

The  Chemical  Composition  of  Young  Eels  under  Various 
Conditions.  Hans  Ueuss  and  Ernst  Weinland  {Zeitsch.  Biol., 
1'J12,  S0,  283 — 296). — The  interest  of  the  eel  (Anguilla  viilyaris)  arises 
from  the  fact  that  its  early  life  is  spent  in  fresh-water  before  it 
migrates  to  the  sea.  The  present  analyses  of  water,  ash,  fat,  glycogen, 
nitrogen,  and  calcium  are  compared  with  the  condition  in  the  adult,  and 
various  factors  (feeding,  temperature,  etc.)  are  considered  in  influencing 
the  results.     The  analyses  are  given  in  tabular  form.  VV.  D.  H. 

Work  and  Qaseous  Metabolism  in  the  Prog's  Heart.  Viktor 
Wkizsackek  {P/lu(fer's  Archiv,  1912,  148,  535 — 563). — The  resting 
metabolism  of  the  frog's  ventricle  at  20°  is  0064  c.c.  of  oxygen 
per  gram  per  hour;  this  is  increased  two-  or  three-fold  by  raising  the 
temperature  10".  With  medium  activity  (30  beats  per  minute) 
the  metabolism  rises  4 — 12%j  this  is  more  marked  when  the  beatu 
are  increa.'ied  in  rate,  but  beyond  a  certain  limit  this  falls  off. 
Klevation  of  temperature  increases  the  heart's  rate,  but  for  constant 
amounts  of  work,  the  temperature-coefficient  is  1"6.  W.  D.  H. 

The  Action  of  Drugs  and  the  Function  of  the  Anterior 
Lymph  Hearts  in  Cardiectomised  Frogs.  John  J.  Abel 
{J.  Pharmacol,  and  expt.  IVier.,  1912,  3,  581 — 608). — In  frogs,  minus 
a  heart,  diffu-iiion  of  drugs  occurs  via  the  lymphatic  system  ;  the 
main  propulsive  force  resides  in  the  still  intact  anterior  lymph  hearts, 
if  these  are  not  beating,  no  convulsions  occur  after  injections  of  acid- 
magenta,  or  unless  enough  of  the  drug  is  absorbed  by  the  brain  and 
spinal  cord  to  give  a  pink  colour  when  hydrochloric  acid  is  added  to 
the  crushed  tissue.  In  the  normal  frog,  the  efficiency  of  the  circula- 
tion leads  to  greater  diffusion  of  the  drug,  and  it  does  not  accumulate 
in  the  central  nervous  system  to  such  a  high  degree.  It  is  not 
necessary  to  assume,  as  Meltzer  does,  that  the  absence  of  a  special 
antitoxic  substance  in  cardiectomised  frogs  will  explain  the  phenomena. 
The  same  holds  true  for  other  drugs,  such  as  strychnine  and  morphine. 

W.  D.  H. 

Two  Crystalline  Pharmacological  Agents  Obtained  from 
the  Tropical  Toad  (Bufo  Agua).  John  J.  Abel  and  David  1. 
Macht  {J.  Pharmacol,  and  expt.  Ther.,  1912,  3,  319 — 377).— Two 
distinct  active  principles  were  separated  from  the  toad's  parotoid 
glands  ;  one  of  these  is  adrenaline,  of  which  the  crude  venom  contams 
6  7%.  The  other,  named  bu/agin,  CjgH^^O^,  is  dextrorotatory  ( -f-  \\°), 
sparingly  soluble  in  water,  and  melts  at  217 — 218°.    It  does  not  contain 
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the  unsaturated  carbon  linking  of  cholesterol.  Physiologically  it  is  an 
efficient  member  of  the  digitalis  series.  The  toad  is  not  immune  to 
adrenaline,  but  is  relatively  so  to  bufagin.  W.  D.  H. 

The  Patty  Acids  of  Butter.  Ida  Smedley  (Bio-Chem.  J.,  1912, 
6,  451 — 460). — No  acetic  acid  was  found.  The  hexcic  acid  possesses 
the  normal  structure.  Stearic  acid  occurs  in  a  percentage  of  10 — 15. 
Evidence  was  obtained  of  the  presence  of  lower  members  of  the  oleic 
series ;  possibly  one  of  these  is  a  decenoic  acid.  Two  samples  out  of 
five  gave  the  reactions  for  acetoacetic  acid  and  acetone,  which  possibly 
originated  from  bacterial  action.  W.  D.  H. 

The  Secretion  of  Urine  in  Birds.  N.  C.  Sharps  {Amer.  J. 
Physiol.,  1912,  31,  75 — 84). — The  urine  of  hens  collected  from  the 
ureter  may  contain  a  deposit  of  urates,  but  is  usually  clear.  Its 
water  must  be  largely  re-absorbed  from  the  bowel.  Ordinary  diuretics 
act  as  in  other  animals.  W.  D.  H. 

The  Occurrence  of  Methylguanidine  in  the  Urine  of  Para- 
thyroidectomised  Animals.  W.  F.  Koch  (/.  Biol.  Chem,.,  1912, 12, 
313 — 316). — In  a  dog  from  which  the  thyroid  and  parathyroid  glands 
had  been  removed,  methylguanidine  was  separated  as  a  gold  salt  in 
considerable  amount  (1*9  gram  of  gold  salt  per  litre).  In  normal 
urine  of  man  and  dog  the  amount  is  0  07  gram  per  litre.  How  far 
this  substance  is  responsible  for  the  symptoms  exhibited  and  death  is 
to  be  the  subject  of  further  work.  W.  D.  H. 

The  Distribution  of  Phosphoric  Acid  between  Urine  and 
Faeces.  Ad.  Wurtz  (Biochem.  ZeiUch.,  1912,  46,  103— 111).— The 
effect  on  the  distribution  of  administering  to  rabbits,  on  the  one  hand, 
hydrochloric  acid  and,  on  the  other,  calcium  carbonate  was  studied. 
It  was  found  in  the  latter  case  that  there  was  a  relative  increase  in 
the  phosphorus  in  the  faeces.  The  author  discusses  the  influence  of 
the  following  factors  on  phosphorus  secretion  :  (1)  The  resorbability 
of  calcium  and  phosphates  in  the  small  intestine ;  (2)  the  reaction  of 
the  urine ;  (3)  the  excretion  of  calcium  salts  in  the  intestine. 

S.  B.  S. 

The  Relation  of  Potassium  Salts  and  Other  Substances  to 
Local  Anaesthesia  of  Nerves.  M.  L.  Menten  {Amer.  J.  Physiol., 
1912,  31,  85 — 93). — On  injury,  heating,  and  in  anaesthesia  produced 
by  lipoid  solvents,  the  amount  of  potassium  which  is  revealed  by 
Macallum's  reagent  increases  in  medullated  nerve.  Solutions  of 
various  potassium  salts  (except  the  tartrate,  oxalate,  citrate,  and 
acetate)  isotonic  with  plasma  suspend  conductivity  when  injected  into 
nerve  fibres.  W.  D.  H. 

Anaphylaxis.  Emil  Abderhalden  {Zeitsch.  phyaiol.  Chem.,  1912, 
82,  109 — 112). — The  injection  of  a  foreign  protein  into  the  blood 
stream  calls  forth  the  production  there  of  proteolytic  enzymes.  This 
is  considered  to  be  a  necessary  factor  in  the  production  of  anaphylaxis  ] 
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and  in  cases  where  anaphylactic  shock  occurred,  the  seruoa  was  found 
to  contain  "  peptone."  W.  D.  H. 

A  Case  of  Hsematoporphyrinuria  in  Typhoid  Fever.  Vinzenz 
Arnold  {Zeitsch.  phyaiol.  Chem.,  1912,  82,  172 — 174). — Mainly  clinical 
details.     The  spectroscopic  appearances  of  the  urine  are  fully  described. 

W.  D.  H. 

Protein  Metabolism  in  Experimental  Diabetes.  A.  I. 
KiNOER  (J.  Biol.  Chem.,  1912,  12,  431— U6).— In  phloridzin  glyco- 
suria, protein  metabolism  rises  in  part  because  of  the  hypoglyc8Bmia 
present.  The  giving  of  small  quantities  of  dextrose  to  such  animals 
spares  the  protein,  although  all  the  sugar  given  appears  in  the  urine. 
This  supports  Lindergren's  hypothesis  that  in  starvation  a  fraction  of 
the  protein  is  metabolised  for  the  formation  of  sugar,  and  that  this 
can  be  spared  by  carbohydrates,  but  not  by  fat.  The  protein  meta- 
bolism does  not  rise  so  high  in  pancreatic  as  in  phloridzin  diabetes, 
and  the  giving  of  dextrose  to  a  depancreatised  dog  does  not  spare  any 
protein ;  in  pancreatic  diabetes  the  hyperglycaemia  prevents  the  kata- 
holism  of  the  so-called  "  dextrose-protein."  W.  D.  H. 

Mechanism  of  Phloridzin  Diabetes.  Frank  P.  Undkbhill 
(J.  Biol.  Chem.,  1912,  13,  15— 26).— The  curious  feature  about 
phloridzin  diabetes  is  the  diminution  of  sugar  in  the  blood.  This  has 
received  several  explanations,  but  the  most  feasible  is  that  the  kidney 
is  rendered  so  permeable  for  sugar  that  it  all  passes  rapidly  into  the 
urine,  and  leaves  the  blood  with  even  less  than  the  normal  amount  in 
it.  This  view  is  supported  by  the  present  experiments,  which  .show 
that  if  the  secretion  of  urine  is  rendered  impossible  by  ligaturing  the 
renal  structures,  or  by  giving  animals  sodium  tartrate,  which  stops  the 
activity  of  the  kidney,  then  a  significant  hyperglycaemia  occurs. 
The  experiments  were  performed  on  dogs  and  rabbits.         W.  D.  H. 

The  Treatment  of  Peritonitic  Pall  of  Blood-pressure.  Ernst 
HoLZBAOH  {Arch.  expt.  Path.  Pharm.,  1912,  70,  183— 232).— In 
peritonitis,  low  blood-pressure  is  a  characteristic  symptom.  This  is 
believed  to  be  due  to  a  peripheral  cause  (poisoning  of  the  capillaries), 
and  suggestions  for  treatment  are  made.  The  experimental  part  of 
the  paper  deals,  however,  with  poisons  which  produce  a  similar  fall 
of  blood-pressure.  Arsenic  is  one  of  these,  and  experiments  on  frogs 
and  mammals  show  that  its  effect  on  the  peripheral  vessels  and 
heart  can  be  counteracted  by  adrenaline.  The  action  of  the  latter 
drug  is  evanescent,  and  its  effect  can  only  be  kept  up  by  repeated 
doses.  Veronal  also  causes  the  pressure  to  sink,  and  this  is  not 
complicated  with  any  cardiac  effects.  The  action  is  aboli'^hed  by 
adrenaline,  and  in  a  more  lasting  manner  by  injection  of  barium  salts. 

W.  D.  H 

Experiments  in  Radio  activity ;  the  Production  of  the 
Thorium  Emanation  and  its  Use  in  Therai>eutics.  Dawsok 
Turner  {Proc.   Hoy.  6oc.  Edin.,   1912,    393— 395).— Active  thorium 

79—2 


ii.    1196  ABSTRACTS   OF   CHEMICAL   PAPERS. 

compounds  for  therapeutic  use  may  be  given  by  inhalation,  by  ingestion, 
by  baths,  by  wet  packs,  or  by  the  injection  of  radioactive  water  into 
the  tumour  mass,  or  into  the  veins.  Too  large  doses  may  be  dangerous 
to  life  ;  nausea,  giddiness,  and  other  symptoms  often  occur  in  animals. 
The  scanty  details  given  of  the  effect  on  malignant  tumours  in  nniiuals 
and  man  (one  cas-e  only)  do  not  appear  to  be  conclusive.      W.  D.  H. 

The  Narcotic  Action  of  Substances  of  the  Alcohol  Group 
with  the  Simultaneous  Administration  of  Pat.  on  the  Ground 
of  their  Partition  Coefficients  in  Fat  and  Water.  A  New 
Antidiabetic  "  Barzarin."  Max  Salzmann  {Arch.  >xpt.  Path.  Pharm., 
1912,  70,  233—254).  Barzarin.  Heinrich  Walbaum  and  Max 
Salzmann  {ibid.,  255 — 257). — "Barzarin"  is  an  antidiabetic  pre- 
paration prepared  from  the  bark  of  a  South  American  tree.  It  is 
harmful  to  cats,  in  part  because  of  its  high  percentage  of  tannic  acid. 
It  is  not  recommended.  Its  high  percentage  of  alohol  led  to  an 
investigation  of  substances  of  the  alcohol  group  in  relation  to  the 
Me}er-Uvert(in  theory  of  nnicosis.  This  action  is  increased  when  fat 
i.s  given  al.'^ii.  If,  however,  amylene  hydrate  and  paraldehyde  are 
given  mixed  with  fat,  the  partition  coefficient  of  fat  for  these 
substances  is  such  that  little  or  none  of  the  drug  is  absorbed,  and 
very  little  narcotic  action  occurs.  W.  D.  H. 

Comparative  Investigations  on  the  Pharmacology  of  the 
Terpene  Series.  Hermann  Schwalb  {Arch.  expt.  Path.  Pharm., 
1912,  70,  71 — 108). — Small  doses  of  terpenes  act  stimulatingly  on 
unicellular  organisms,  and  on  the  frog's  heart.  The  compounds  which 
contain  oxygen  are  the  more  powerful.  On  Paramoecia  the  degree  of 
activity  runs  parallel  with  the  power  to  lower  surface  tension  in 
aqueous  solutions.  W.  T>.  H. 

Gluco-Neogenesis.  I.  The  Quantitative  Conversion  of 
Propionic  Acid  into  Dextrose.  A.  I.  Kinger  (./.  Biol.  Chem., 
1912,  12,  511 — 515). — The  experiments  wtre  performed  on  phlorid- 
zinised  dogs,  which  received  10  grams  of  propionic  acid  either 
subcutaneously  or  by  the  mouth.  The  results  justify  the  conclusion 
that  the  acid  is  completely  converted  into  dextrose.  W.  D.  H. 

The  Behaviour  of  a-Pyrrolidonecarboxylic  Acid  in  the 
Animal  Organism.  Emil  Abderhalden  and  Rudolf  Hanslian 
(Zeitsch.  ph'//.nol.  Chem.,  1912,  81,  228 — 232). —  This  acid  in  the  form  of 
its  s-odium  salt  lowers  the  temperature  ;  when  the  dl-a.cid  is  employed, 
almost  purerf-acid  is  excreted.  W.  D.  H. 

The  Effects  of  Alkaloids  on  the  Development  of  Fish 
(Pondulus)  Eggs.  J.  F.  MClendon  {Amer.  J.  Physiol,  1912,  31, 
131 — 140). — Alkaloids  of  both  the  aliphatic  and  cyclic  series  have  the 
same  morphological  effect  on  Fundulus  embryos.  Distension  of  the 
pericardium  and  effects  on  the  circulatory  system  are  frequent,  bub 
cyclopia  was  rare.  \V.  D.  H. 

The  Comparative  Sensitiveness  of  Blood-pressure  and 
Intestinal  Peristalsis  to  Adrenaline.  K.  G.  Hoskins  and  0.  VV, 
M'Clure  {Amer.  J.  Physiol.,  1912,  31,59—63). — Intestinal  depression 
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is  caused   by   iojectionH  of  adrenaline  decidedly  smaller  than   those 
requisite  to  raise  blood -pressure.  W.  D.  H. 

The  Role  of  Caffeine  in  the  Diuretic  Action  of  Coffee.  Mabc 
TiFFBNEAU  and  H.  Busquet  {Compt.  rend.,  1912, 155,  857— 809).— The 
variations  in  the  renal  secretions  of  a  dog  were  noticed  after  injection 
of  infusions  of  coffee,  of  coffee  deprived  of  its  caffeine,  and  of  such 
extracted  coffee  to  which  its  normal  percentage  of  pure  caffeine  bad 
been  restored.  Coffee  deprived  of  caffeine  loses  the  major  ptrt  of  its 
diuretic  effect  on  the  renal  secretion,  caffeine  being  the  principal,  if 
not  the  exclusive,  agent  in  the  diuresis  produced  by  coffee.        VV.  O. 

Action  of  the  Opium  Alkaloids  with  Special  Reference  to 
Pantopon.  Otto  Bartii  {Arch.  expt.  Path.  Fharm.,  1912,  70, 
258 — 291). — Experiments  on  frogs  show  that  pantopon  (a  mixture  of 
all  the  opium  alkaloids)  is  in  comparison  with  morphino.  narcotine, 
and  meconic  acid  rather  more  than  twice  as  powerful.  W.  D.  H. 

The  Action  of  the  Opium  Alkaloids.  F.  W.  Watkyn-Thomas 
(Bio-Chem.  J.,  1912,  6,  433—443). — A.  series  of  exfierimeots  on 
antesthetised  animals  (mainly  rabbits),  in  which  the  effects  on  the 
circulation,  respiration,  etc.,  of  some  of  the  individual  alkaloids  in 
opium  are  compared  with  those  produced  by  omnopon  (or  pantopon,  a 
solution  of  all  the  alkaloids).     No  general  conclusions  are  drawn. 

W.  D.  H. 

The  Behaviour  of  Pat-soluble  Dyes  and  Stained  Pat  in  the 
Animal  Organism.  Lafayette  B.  Mendel  and  Amy  L.  Daniels 
(/.  Biol.  Chem.,  1912,  13,  71— 96).— Fnt-eoluble  dyes  introduced  into 
the  body  are  deposited  in  adipose  tissue  and  bone-marrow.  Renal, 
nervous,  and  muscular  tissues  are  free  from  stain,  as  is  also  the  liver, 
because  the  dyes  dissolve  readily  in  bile.  They  enter  the  body  from 
the  alimentary  tract  through  the  lymphatics  in  solution  in  fat,  or  by 
the  portal  blood  dissolved  in  re-ab^orbed  bile.  They  do  not  pass 
beyond  the  liver  unless  fat  is  present  to  transport  them.  Then  they 
uiay  be  found  in  the  bh)od  ;  they  return  to  the  intestine  by  the  bile, 
whence  they  may  be  once  more  absorbed.  Stained  fat,  like  unstiiined, 
is  available  to  the  organism.  In  cases  conducive  to  fat  transport 
(starvation,  phosphorus  or  phloridzin  poisoning),  stained  fat  migrates 
from  the  stained  depots  to  blood  and  liver  cells.  It  does  not  traverse 
the  placenta.  Sudan  III  and  Biebrich-scarlet  given  with  food-fat  are 
found  in  the  milk  in  cats,  rats,  guinea-pigs,  and  goats.  In  the  cow 
this  has  not  yet  been  demonstrated.  W.  D.  H. 

The  Action  of  Organic  Mercury  Compounds  in  Infections 
by  Spirochaetse.  Ul.  Schilling,  M.  von  Krogh,  Walther 
Schhauth,  and  Walter  Schoeller  {Zeitsch.  Ch^iviotherapie  u.  verxcandu 
Gebiete,  1912,  1,  21 — 43). — The  study  of  the  action  of  these  compounds 
in  recurrent  infections  in  mice  is  complicated  by  the  fact  that  both  the 
infection  and  the  medicament  attack  the  small  intestine.  In  com- 
batting the  infection,  only  the  mercury  derivatives  of  the  phenols, 
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amongst  the  compounds  investigated,  appear  to  have  any  action. 
This  action  appears  to  be  one  of  stimulation  of  formation  of  anti- 
substances  in  the  organism,  in  contrast  to  the  action  of  such  substances 
as  salvarsan,  which  is  directly  toxic  to  the  spirochaete.  8.  B.  S, 

The  Chemical  Mechanism  of  the  Toxic  and  Curative 
Actions  of  Organic  Mercury  Compounds.  Walter  Schoeller 
and  Walther  Schrauth  (Medizinische  Klinik,  1912,  No.  29). — The 
organic  mercury  derivatives  can  be  divided  into  four  classes,  namely  : 
those  in  which  the  mercury  is  readily  removed  by  alkali  hydroxides  and 
hydrogen  sulphide;  (2)  those  in  which  the  mercury  is  removed  readily 
by  hydrogen  sulphide,  but  not  by  alkali  hydroxides  (pseudo-complexes); 
(3)  those  in  which  the  mercury  is  directly  united  to  one  carbon 
atom  (half-complexes);  (4)  those  in  which  it  is  united  to  two  carbon 
atoms  (full-complexes).  In  the  last  class  the  mercury  is  removed 
with  the  greatest  diflficulty,  and  the  direct  corrosive  action  on  tissues 
is  least.  These  are  the  most  interesting  from  a  therapeutical  point 
of  view,  and  their  toxicity  is  directly  proportional  to  the  chemical 
stability  and  inversely  proportional  to  the  rate  at  which  they  are 
excreted  by  the  organism.  The  authors  discuss  the  various  problems 
connected  with  their  therapeutic  investigation,  calling  attention 
more  especially  to  the  diflBculties  of  applying  directly  the  results 
obtained  from  protozoal  infections  of  animals  to  treatment  of 
infections  in  man.  S.  6.  S. 

The  Respiratory  Quotient  in  Acid  Poisoning.  Otto 
PoRGES  {Biochem.  Zeitach.,  1912,  46,  1 — 6). — It  has  been  shown  by 
the  author,  that  by  excluding  the  liver  from  the  circulation,  the 
respiratory  quotient  rises  to  0*9 — 1*0.  The  explanation  offered  is, 
that  when  the  liver  is  excluded,  the  proteins  and  fats  are  not  meta- 
bolised, and  that  the  rise  of  the  quotient  is  due  to  the  fact  that  only 
ready-formed  carbohydrates  are  burnt.  Roily  has,  however,  urged 
that  the  rise  of  respiratory  quotient  is  due  to  acid  poisoning. 
The  author  now  shows  that  acid  poisoning  in  the  case  of  rabbits 
does  not  lead  to  an  appreciable  rise,  and  RoUy's  explanation  cannot 
therefore  hold  good.  S.  B.  S. 

The  Action  of  Sodium  Carbonate  on  Certain  Alkaloid 
Salts  and  Dyes.  Helene  Tschernorutzky  {Biochem.  Zeitsch., 
1912,  46,  112 — 120). — The  experiments  were  carried  out  with  the 
object  of  testing  Traube's  theory,  according  to  which,  the  more  the 
addition  of  alkali  to  an  alkaloid  salt  or  dye  lowers  the  surface  tension 
of  the  solution,  the  more  lapidly  will  such  an  addition  increase  its 
toxicity.  The  toxicities  were  measured  by  the  effects  on  tadpoles  and 
the  surface  tensions  by  a  stalagmometer.  The  experiments  did  not  in 
all  cases  confirm  Traube's  theory.  Explanations  for  the  exceptions 
are  offered.  S.  B.  S. 
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Bacterial  Metabolism.  V,  VI,  VII.  Abthub  I.  Kendall  and 
Chester  J.  Farmek  {J.  Biol.  C/imn.,  1912,  12,  465—468,  469—472; 
13,  71 — 96). — The  authors  confirm  on  other  strains  of  micro-organismH 
their  contention  that  "fermentation  takes  precedence  over  putre- 
faction," by  which  they  mean  that  these  organisms  act  on  carbohydrates 
before  they  act  on  proteins.  W.  D,  H. 

Fermentation  of  Sugar  by  Bacillus  subtilis.  Production 
of  Butylene  )8y-Qlycol.  Lemoigne  (Compt.  rend.,  1912,  156, 
792 — 795). — The  author  confirms  the  results  of  Desmots  (Abstr.,  1904, 
ii,  276)  and  Harden  and  Norris  (this  vol.,  ii,  474),  that  acetylmethyl- 
carbinol  is  one  of  the  products  of  the  action  of  Bacillus  aublilis  on  a 
sugar  solution,  and,  in  addition,  has  obtained  some  butylene  /3y-glycol. 
The  combustion  of  sugar  in  aerobic  conditions  by  B.  subtilis  there- 
fore consists  of  three  stages.  The  first  product  is  butylene  /3y-glycol, 
which  is  then  oxidised  to  acetylmethylcarbinol,  which  in  its  turn 
is  destroyed  by  the  microbe.  W.  G. 

The  Relations  of  Phenol  and  ?/i-Creaol  to  Proteins.  The 
Mechanism  of  Disinfection.  Evelyn  A.  Coopkr  {Bio-Chem.  J., 
1912,  6,  362 — 387). — The  absorption  of  the  phenols  by  bacteria  is 
merely  the  initial  stage  in  disinfection.  The  germicidal  action  which 
follows  is  not  the  result  of  a  chemical  union  between  the  phenols  and 
the  bacterial  proteins  (as  is  the  case  with  formaldehyde),  but  is 
associated  with  the  de-emulsification  of  the  colloidal  suspension  as 
evidenced  by  the  precipitation  of  proteins  when  a  certain  phenol  con- 
centration is  reached.  The  action  thus  appears  to  be  similar  to  heat 
coagulation.  This  may  explain  the  fact  that  below  a  certain  percent- 
age (05%),  the  bactericidal  action  is  very  feeble,  there  being  a  dis- 
proportionate falling  off  in  germicidal  power  when  the  concentration  is 
reduced  to  this  point.  W.  D.  H. 

Quantitative  Reduction  of  Methylene- blue  by  Bacteria 
Found  in  Milk,  and  the  Use  of  this  Stain  in  Estimating  the 
Keeping  Quality  of  Milk.  Edwin  Broun  Fred  {Centr.  Bakt.  Par., 
1912,  li,  35,  391 — 428). — Methylene-blue  is  the  most  suiU^ble  stain  for 
measuring  reduction  by  microbes.  Out  of  twenty-two  species  of  milk 
micro-organisms,  twenty-one  were  found  to  reduce.  Temperature  and 
stain  reduction  are  inversely  proportional  up  to  37°.  The  quantitative 
reduction  of  methylene-blue  varies  with  different  types  ;  each  species, 
however,  seems  to  have  a  definite  reducing  coeflScient.  The  growth  and 
reduction  curves  for  all  species  have  the  same  general  form. 

Peroxydase  is  initially  present  in  milk,  and  is  not  formed  to  any 
great  extent  by  the  growth  of  bacteria ;  catalase  is  produced  to  a 
great  extent  by  the  development  of  microbes  in  the  milk.  Reductases 
do  not  occur  in  milk  when  first  drawn,  but  are  formed  by  the  growth 
of  micro-organisms. 

Although  the  reduction  test  shows  wide  variations,  it  is  useful  in 
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apcertaining  the  approximate  bacterial  content  of  milk.  Milk  which 
reduces  methylene-blue  in  from  one  to  one  and  a-quarter  hour  con- 
tains 15 — 50  million  bacteria  per  c.c,  whilst  a  sample  that  requires 
seven  hours  or  more  contains  less  than  1  million.  If  colourless  in 
three  hours,  or  less,  the  milk  must  be  considered  of  poor  quality  ;  if 
seven  hours,  or  more,  is  required,  the  milk  will  be  of  good  quality. 

K.  H.  J.  M. 

Toxic  Effects  of  "  Alkali  Salts  "  in  Soils  on  Soil  Bacteria. 
III.  Nitrogen  Fixation.  Charles  B.  Lipman  and  L,  T.  Sharp 
{Centr.  Bakt.  Par,  1912,  ii,  35,  647— 655).— Sodium  chloride  in 
concentrations  of  0'5 — 0*6%  of  dry  soil  is  toxic  to  nitrogen-fixing 
organisms,  whilst  sodium  sulphate  is  only  toxic  when  I '25%  is  present. 
Sodium  carbonate  is  the  most  toxic  of  the  "  alkali  salts,"  Inhibiting 
nitrogen  fixation  in  concentrations  of  only  0*4 — 0"5%. 

Whilst  the  "alkali  salts"  are  relatively  only  slightly  toxic  to 
nitrogen-fixing  organisms  as  compared  with  other  soil  organisms, 
the  toxic  point,  when  reached,  manifests  itself  much  more  sharply. 

It  would  seem  possible  that,  suflBcient  organic  matter  being  present, 
nitrogen  fixation  could  go  on  in  soils  containing  relatively  large  amounts 
of  "  alkali  salts." 

Sodium  chloride,  and  especially  sodium  sulphate,  are  less  toxic  for 
nitrogen-fixing  organisms  than  for  ammonifying  and  nitrifying 
organisms.  Sodium  carbonate  is  much  more  toxic  for  nitrogen-fixing 
than  for  ammonifying  organisms,  but  much  less  than  for  nitrifying 
organisms. 

No  stimulating  effect  was  observed  with  any  concentrations  of  the 
salts. 

Nitrogen-fixing  organisms  seem  physiologically  to  resemble  alkali- 
resisting  plants  much  more  than  other  soil  organisms.     N.  H.  J.  M. 

The  Physiology  of  Denitrifying  Sulphur  Bacteria.  Rudolf 
LiESKE  {Btr.  Deut.  hot.  Ges.,  1912,  30,  12 — 22). — An  anaerobic 
organism,  probably  identical  with  Thiohacillua  denitrijiaans,  was  isolated 
from  pond  mud,  and  its  behaviour  in  culture  solutions  observed. 
Under  suitable  conditions  it  is  able  to  obtain  all  the  carbon  necessary 
for  growth  from  ammonium,  sodium,  calcium,  or  magnesium  carbonates, 
but  not  from  carbon  dioxide.  Energy  is  derived  from  the  oxidation  of 
hydrogen  sulphide,  sulphur,  and  sodium  thiosulphate  or  tetrathionate. 
The  amount  of  carbon  assimilatf^d  by  the  organism  is,  in  fact,  about 
1%  of  the  weight  of  sodium  thiosulphate  oxidised.  Where  sulphur 
was  supplied  to  a  culture,  experiment  showed  that  intermediate 
compounds  are  formed  in  the  early  stages  of  growth,  and  tliat  sulphates 
occur  chiefly  when  the  fermentation  is  nearing  completion.  Under 
anaerobic  conditions  and  in  the  presence  of  nitrates  and  thiosulphates, 
the  organism  produces  a  mixture  of  gases  consisting  of  about  80% 
of  nitrogen  and  20%  of  carbon  dioxide  with  traces  of  sulphur  dioxide. 

H.  B.  H. 

The  Antiseptic  Role  of  Sea-salt  and  of  Sugar.  L^on  Lindet 
{Compt.  rend.,  1912,  155,  790— 792*).— Brewer's  yeast  when   left  in 

*  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  952—953. 
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contiict  with  strong  solutions  of  sea-salt  or  of  sugar  hepome=i  weakened 
and  no  longer  has  the  same  cipacity  for  reproduction.  This,  the 
author  suggests,  is  due  to  the  yeast  losing  a  portion  of  its  constituent 
elements  to  the  salt  or  sugar  solution.  Estimations  of  nitrogen, 
phosphoric  acid,  and  potassium  were  made  in  the  filtered  liquids  after 
twenty  hours  contact,  and  the  results  are  'given  showing  the  amounts 
extracted.  Yeast,  after  contact,  when  grown  in  bouillon  produces  a 
far  smaller  number  of  colonies  than  fresh  yeast.  W.  G. 

The  Action  of  Metallic  Salts  on  Yeasts  and  Other  Fungi. 
Thomas  Bokorhy  {Centr.  liakt.  Par.,  1912,iii,  36, 1 18  — 197). — The  action 
of  the  Halts  of  a  large  number  of  metals  was  tested  on  yeasts,  bacteria, 
algar,  infusoria,  and,  iti  some  cases,  seedlings  of  higher  plants.  Many 
of  the  salts  show  only  an  inhibitory  action,  and  even  in  very  concen- 
trated solutions  fail  to  cause  death.  Compounds  of  this  class  are 
potassium  sulphate  (4%  solution),  monopotassium  phosphate  (4%), 
calcium  chloride  (10%),  and  magnesium  chloride  (70%).  The  fact  that 
solutions  of  potassium  oxalate  (10%)  are  without  effect  is  assumed  to 
indicate  the  absence  of  calcium  compounds"  in  organic  combination  in 
the  yeast  cell. 

Solutions  of  caesium  and  rubidium  sulphate  (005%)  exert  a  stimu- 
lating action  on  yeasts,  whilst  growth  is  retarded  by  potassium  iodide 
and  bromide  (01%),  lithium  sulphate  (0"05%),  cadmium  sulphate 
(0-025%)  and  ferrous  sulphate  (0-2%). 

Copper  sulphate,  silver  nitrate,  and  osmic  acid  prevent  growth  if 
present  in  greater  quantities  than  0'001%. 

The  mode  of  action  of  such  salts  on  the  cell  plasma  is  held  to  be 
similar  to  that  of  aniline  dyes.  Even  in  extremely  dilute  solutions 
there  occurs  a  graduitl  withdrawal  of  the  compound  from  solution 
until  the  lethal  dose  is  reached.  H.  B.  H. 

Chemical  Composition  and  Formation  of  Enzymes.  VII. 
Development  of  Yeasts  in  Various  Nutrient  Solutions.  Hans 
VON  EuLER  and  HjOrn  Palm  {Zeitsch.physiol.  Chem.,  1912,81,  59 — 70). 
— The  rate  of  growth  of  a  normal  yeast  in  nutrient  solutions  con- 
taining dextrose  or  sucro.se  follows  the  logarithmic  law.  In  the  case 
of  beer-yeast,  or  of  Saccharomycea  aptculatus  or  S.  viarxianus,  the 
growth  curve  is  of  the  same  character  whether  the  solution  contains 
dextrose  or  a  disaccharide  which  is  not  fermented  by  the  yeast.  It 
is  considered  improbable  that  such  disaccharides  are  assimilated 
without  being  hydrolysed,  and  it  is  suggested  that  the  yeasts  contain 
enzymes  able  to  hydrolyse  these  sugars,  although  no  alcoholic  fermen- 
tation takes  place.  E.  F.  A. 

Determination  of  Respiratory  Quotients.  L6on  Maquenne 
and  Em.  Demoussv  {Compt.  rend.,  1912,  155,  881 — 886). — A  mathe- 
matical discussion  of  the  relationship  between  the  true  and  apparent 
respiratory  coefficients  when  determined  in  an  enclosed  volume  of  air. 
Two  methods  are  given  for  determining  the  apparent  respiratory 
coeflioient,  and  the  results  from  them  show  close  agreement.  From 
the  data  obtained,  the  authors  calculate  the  coefficient  of  absorption 
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of  carbon  dioxide    by  the    leaves  of   the  species  examined,  and    find 
that,  in  round  numbers,it  is  2.  W.  G. 

Action  of  Fermentation  Products  and  Phosphates  on  the 
Respiration  of  Plants.  S.  Kostytscheff  and  Scheloumoff  (Bied. 
Zenir.,  1912,  41,  716  ;  from  Jahrh.  wiss.  Bot.,  60, 157). — Experiments 
with  wheat  seedlings  showed  that  the  action  of  secondary  phosphates 
on  the  production  of  carbon  dioxide  is  chiefly  due  to  the  alkaline 
reaction.  Phosphates  have  very  little  effect  in  neutral  solutions,  and 
then  only  when  the  solutions  are  dilute.  The  same  effect  can  be 
obtained  in  absence  of  phosphates  by  dilute  solutions  of  sodium 
hydroxide  or  carbonate,  or  by  zymin  extracts  or  solution  of  dextrose 
fermented  by  zymin.  N.  H.  J.JM[. 

The  Effects  of  Purine  Derivatives  and  Other  Organic 
Compounds  on  Growth  and  Cell-division  in  Plants.  N.  G.  S. 
CoppiN  {Bio-C/iem.  J„  1912,  6,  416— 421).— The  growth  of  bulbs  is 
stimulated  by  dilute  solutions  of  sodium  humate,  malate,  urate,  and 
oxalate,  and  to  a  less  extent  by  bovril.  This  is  more  marked  in  the 
rootlets  than  in  the  leaves.  Cell-division  is  also  stimulated  by  dilute 
solutions  of  sodium  humate,  oxalate,  oleate,  and  linoleate,  and  to  a 
less  extent  by  caffeine  and  sodium  malate.  Both  growth  and  cell- 
division  are  inhibited  by  stronger  solutions  of  all  the  above  compounds, 
and  by  all  solutions  of  allantoin,  guanine  hydrochloride,  xanthine, 
hypoxanthine  hydrochloride,  and  sodium  nucleate.  W.  D.  H. 

Nitrate  and  Nitrite  Assimilation.  IV.  Oskar  Baudisch  {Ber., 
1912,45,  2879— 2883).— In  reply  to  Loew's  criticisms  (this  vol.,ii,  797) 
of  his  work  (Abstr.,  1911,  ii,  523),  the  author  contends  that,  with 
regard  to  the  reduction  of  nitrates  by  aldehydes  in  the  presence  of 
light,  a  true  comparison  is  not  possible  between  Loew's  experiments 
with  platinum-black  at  100°  and  his  own  experiments  in  light  at  the 
ordinary  temperature.  C.  S. 

Presence  of  Nitrous  Acid  in  the  Sap  of  the  Higher 
Plants.  Pierre  MAziiCompt.  rend.,  1912, 155,  781 — 783.  Compare 
Abstr.,  1911,  ii,  643,  918). — Nitrous  acid  exists  normally  in  plant  sap, 
being  produced  by  the  living  cells  and  not  derived  from  nitrates  by 
reduction,  since  its  presence  can  be  detected  in  the  sap  from  maize 
plants  grown  in  a  mineral  solution,  containing  no  nitrate,  but 
ammonium  chloride  or  sulphate  as  the  source  of  nitrogen.  The  con- 
centration of  nitrous  acid  in  the  sap  is  in  inverse  ratio  to  the  plant 
activity.  The  sap  exuded  on  a  dull  rainy  day  is  richer  in  nitrous  acid 
than  that  exuded  at  the  close  of  a  bright  sunny  day.  W.  G. 

Formaldehyde  in  the  Cambial  Sap  of  Conifers.  M.  Klein- 
feTiJCK  {Ber.,  1912,  45,  2902— 2904).— Formaldehyde  is  probably 
present  in  the  cambial  sap  of  conifers,  since  the  latter,  when  distilled 
in  steam  in  the  presence  of  dilute  sulphuric  acid,  yields  a  distillate  which 
immediately  reduces  an  alkaline  silver  solution  in  the  cold,  gives  a 
precipitate  with  aniline  and  with  alkaline  potassium  mercury  iodide, 


VEQETABLE  PHYSIOLOGY   AND  AGRICULTURE.       ii.    1203 

and  a  characteristic  orange  coloration  with  hydrochloric  acid,  ferric 
chloride,  and  sulphuric  acids.  Further  evidence  has  been  obtained 
during  attempts  to  colour  living  wood.  The  chlorides  of  aniline  and 
of  ;>-aminophenol  have  been  found  to  impart  a  very  dark  hue  to  the 
cambial  layer,  whilst  the  wood  itself  acquires  a  yellow  tint.  By 
means  of  minute  quantities  of  formaldehyde,  it  has  been  found 
possible  to  darken  the  latter  tint.  H.  W. 

Carbamide  [in  Plants].  Robert  Fossk  {Compt.  rend.,  1912,  156, 
851 — 852). — Tbe  presence  of  carbamide  in  minute  quantities  has  been 
proved  by  isolation  as  its  xanthhydrol  derivative  in  the  juice  from  the 
washed  leaves  of  a  number  of  plants.  Whether  it  is  a  physiological 
product  of  the  plant-cells  or  comes  from  the  soil  is  not  yet  known. 

W.  G. 

Existence  of  Oyanogenetic  Principles  in  a  New  Centaurea 
(Centaurea  Crocodylium)  and  in  a  jCommelinacea  (Tinantia 
fugar).  Marcbl  Mirande  {Compt.  rend.,  1912,  165,  925—926).— 
Centaurea  Crocodylium  contains  in  its  green  organs  a  glucoside  of  the 
amygdalin  group,  which  is  split  by  the  enzyme  present,  giving 
benzaldehyde  and  hydrogen  cyanide,  the  yield  of  the  latter  being 
00238  gram  per  100  grams  of  leaf,  and  00131  gram  per  100  grams 
of  stem. 

Tinantia  fugax  contains  a  cyanogenetic  principle  in  its  leaves,  but 
no  benzaldehyde  can  be  detected  in  the  distillate.  The  quantity  of 
hydrogen  cyanide  present  diminishes  during  the  course  of  the  annual 
vegetation  of  the  plant.  This  is  the  first  member  of  the  Commelinaceae 
found  to  yield  hydrogen  cyanide.  W.  G. 

A  New  Natural  Group  of  Plants  Producing  Hydrogen 
Cyanide,  the  Calycanthaceae.  Marcel  Mirande  {Compt.  rend., 
1912, 155,  783 — 784). — The  two  classes,  Calycanthus&ndChimonanthtia, 
of  this  group  contain  hydrogen  cyanide  in  a  combined  state,  and  a 
enzyme  by  which  it  is  set  free  on  macerating  the  fresh  leaves. 
Analyses  of  four  species  of  Calycanthus  are  given  showing  amounts  of 
hydrogen  cyanide  varying  from  0'004  gram  to  0'019  gram  per 
100  grams  of  fresh  leaves.  W.  G. 

The  General  Occurrence  of  Choline.  Ernst  Schulze  and 
Gborg  Trier  {Zeitach.  phyaiol.  Chem.,  1912,  81,  53— 58).— The 
occurrence  of  betaines  in  plants  is  sporadic ;  on  the  other  hand,  the 
quaternary  base  choline  appears  to  be  widely  distributed.  The  base 
has  now  been  isolated  as  such  from  ten  species,  representing  different 
families.  It  is  considered  that  choline  is  not  liberated  from  lecithin 
during  the  manipulation  of  the  extracts.  £.  F.  A. 

Production  of  Proteins  by  Higher  Plants  in  Darkness. 
J.  ScHULOFF  {Biad.  Zentr.,  1912,  41,  717 — 718;  from  J.  exper. 
Landto.,  1912,  209). — The  results  of  experiments  with  sterile  maize 
plants,  supplied  with  sucrose  and  kept  in  darkness,  showed  that  non- 
nitrogeuous  material  was  assimilated,  and  that  ammonium  sulphate 
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hindered  growth,  whilst  with  ammonium  nitrate  there  was  a  consider- 
able increase  in  the  proteins.  N.  H.  J.  JNI. 

The  Nitrogenous  Constituents  of  Higher  Fungi.  Ernst 
WiNTEESTEiN  and  C.  Reuter  (Centr.  Bakt.  Par.,  1912,  ii,  34,  566 — 572). 
— The  alcoholic  extiact  of  dry  Boletus  edvlis  was  found  to  contain 
lecithin,  triuiethylhistidine,  adenine,  guanine,  hypoxanthine,  choline, 
leucine,  alanine,  and  phenylalanine,  but  not  proline.  The  aqueous 
extract  contained,  in  addition  to  the  above,  tetramethylenediamine, 
whilst  ammcnia  and  trimethylamine  were  the  chief  volatile  bases. 
The  aqueous  extract  of  2500  grams  of  the  fungus  yielded  132  grams 
of  "  viscosin  "  containing  4*25%  nitrogen  and  composed  to  a  large 
extent  of  glycogen.  Autolysis  of  the  fresh  fungus  for  six  weeks 
at  37°  gave  large  quantities  of  ammonia  and  isoamylamine,  and  also 
hypoxanthine,  guanine,  trimethylhistidine,  and  putrescine.  Passage 
of  sterilised  air  through  the  mash  during  autolysis  leads  to  the 
production  of  brownish-black,  humus-like  substances,  and  the  authors 
indicate  the  possibility  of  the  production  of  nitrogenous  humin 
substances  in  soils  by  autolysis.  The  approximate  composition  of  the 
air-dry  fungus  is  given  as  being :  water  10%  ;  ether  extract  4%, 
consisting  of  fat  3-2%,  cholesterol  0*5%,  and  lecithin;  alcohol  extract 
12%,  containing  trehalose  3%,  sugar,  lecithin,  bases,  amino-acids, 
purine  substances,  etc.  9%;  aqueous  extract  28%,  of  which  glycogen 
5%,  sugar,  purine  substances,  bases,  amino-acids,  ash,  etc.  23%  ;  and 
residue  46%,  consisting  of  protein  30%,  amorphous  carbohydrates  10%, 
and  chitin  6%.  H.  B.  H. 

Plant  Micro-chemistry.  Otto  Tunmann  {Pharm.  Zentr.-h.,  1912, 
53,  1175 — 1179). — It  is  shown  that  Inula  Helenium  roots  are 
characterised  by  the  presence  of  crystals  of  alantic  anhydride  in 
the  "  resin  "  glands,  and  that  sections  of  madder  root  when  heated  yield 
sublimates  containing  crystals  of  ruberythric  acid.  The  appearance 
and  micro-chemical  reactions  of  these  two  substances  are  described. 

T.  A.  H. 

Occurrence  of  Lactic  Acid  in  Sisal.  William  McGeorge 
{J.  Amer.  Chem.  Soc,  1912,  34,  1625— 1627).— The  normal  acidity  of 
the  leaves  of  the  Sisal  hemp  plant  [Agave  siaalana)  is  due  almost  entirely 
to  lactic  acid.  Although  lactic  acid  is  said  to  exist  in  many  seeds,  it 
is  believed  that  this  is  the  first  case  in  which  a  plant  has  been  found 
to  develop  it  as  its  normal  vegetable  acid.  E.  G. 

Pollen  Toxin.  0.  Kammann  {Biochem.  Zeitsch.,  1912,  46, 
151 — 169). — A  very  active  preparation  was  obtained  in  the  following 
way.  An  aqueous  extract  of  ground  rye-pollen  was  submitted  to 
diastatic  digestion  to  destroy  the  starch,  the  proteins  from  the  filtrate 
were  precipitated  by  alcohol,  this  precipitate  was  dried  at  low 
temperature,  and  an  aqueous  extract  of  the  product  thus  obtained  was 
made.  This  was  kept  for  at  least  eight  days  in  a  refrigerator,  during 
which  time  the  proteoclastic  enzyme  contained  in  the  preparation 
acted,  and  the  toxic  action  became   much  more  powerful.     In   rye- 
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pollen  the  following  enzymes  were  found  :  protease,  diastase,  and  lipase. 
It  also  eoutains  a  lisenuotoxic  amboceptor,  which  is  activated  by  lecithin 
and  serum  lipoids.  ^5.  B.  S. 

Organic  Phosphoric  Acid  Compound  of  Wheat  Bran.  R.  J. 
Anderson  (./.  Biol.  Chem.,  1912,  12,  447— 464).— When  wheat  bran  is 
extracted  with  0*2%  hydrochloric  acid  and  the  extract  precipitated 
with  alcohol,  a  white,  amorphous  substance  is  obtained,  which  when 
redissolved  and  precipitated  several  times  has  a  relatively  constant 
composition.  On  heating  the  substance  with  barium  hydroxide  solu- 
tion, it  yields  a  sparingly  soluble  barium  salt,  G.^r^Vi yJ^rjiPQ\i?i^,  which 
could  not  be  crystallised.  Attempts  to  obtain  the  free  acid, 
CjsHgjOj^Pg,  were  unsuccessful ;  an  acid,  CgoHjjO^jPg 

(  =  CssHgjOs^Pj,  -  C5H10O5), 
was,   however,   obtained,  which    forms   a    viscid,  sticky  mass  readily 
soluble  in  water  and  alcohol.     The  brucine  salt, 

C,oH550«Po.(C2,H2AN.)io.30H20, 
forms  long,  white,  silky  ueedles  very  soluble  in  water,  readily  soluble 
in  alcohol,  and  insoluble  in  ether  and  chloroform  ;  m.  p.  196 — 198°.    No 
crystalline  metallic  salts  of  the  acid  could  be  obtained. 

As  no  compound  corresponding  in  composition  with  phytic  acid 
could  be  obtained  from  wheat  bran,  the  conclusion  is  drawn  that  wheat 
does  not  contain  phytin,  and  that  the  compound  O^oHgjO^gPg  is  the 
only  organic  phosphoric  acid  in  bran.  Patten  and  Hart's  anhydroxy- 
methylenediphosphoric  acid  is  a  mixture  of  the  above  compound  and 
free  phosphoric  acid.  N.  H.  J.  M. 

Volatile  Fatty  Acids  and  Alcohols  in  Corn  Silage.  Edwin  B. 
Hart  and  J.  J.  Willaman  (/.  Amer.  Chem.  Soc,  1912,  34,  1619—1625). 
— A  study  of  samples  of  maize  silage  has  been  made  with  the  follow- 
ing results :  Volatile  acids  were  present  to  the  extent  of  0*84% 
(calculated  as  acetic  acid),  and  non-volatile  acids  to  the  extent  of  0*13% 
(calculated  as  lactic  acid).  The  volatile  acids  consisted  of  formic  acid 
(17%),  acetic  acid  (75%),  propionic  acid  (8%),  and  butyric  acid  (0  6%). 
The  silage  was  free  from  esters,  but  contained  a  trace  of  aldehyde. 
The  volatile  alcohols  amounted  to  0"31%  (calculated  as  ethyl  alcohol), 
and  consisted  of  methyl  alcohol  (21%),  ethyl  alcohol  (72%),  and  propyl 
alcohol  (7%).  E.  G. 

Production  of  Sucrose  in  Sugar  Beet.  Fkiedrich  Strohmer, 
Hermann  Briem,  and  Ottokar  Fallada  {Bisd.  Ztntr.,  1912,  41, 
690—692;  from  Oesterr-Ung.  Zeits.  Ind.  Landw.,  1911,  857).— The 
results  of  analyses  of  seed  sugar-beet,  in  the  second  year,  at  the 
flowering  and  ripening  periods  (June  9th  and  August  2nd)  showed 
that  when  ripe  the  roots  and  main  stem  contained  considerably  more 
sucrose  than  at  the  earlier  period,  whilst  the  leaves  acd  side  stems 
lost  the  whole  of  their  sucrose. 

As  regards  invert  sugar  it  was  found  that  all  the  above-ground 
parts  of  the  plants  contained  considerably  more  in  June  than  in 
August.  N.  H.  J.  M. 
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Behaviour!  of  Nitrates  in  Field  Soils.  J.  Vogel  (Centr.  Bakt. 
Par. J  1912,  ii,  34,  540 — 561). — Considerable  losses  of  nitric  nitrogen 
(upwards  of  70%  of  the  amount  originally  present)  were  found  to 
occur  when  field  soilis  were  kept  thoroughly  aerated  in  the  presence  of 
15 — 20%  of  water.  The  process  appeared  to  be  increased  by  the 
addition  of  calcium  carbonate  to  the  soil,  and  is  independent  of  the 
supply  of  soluble  organic  matter.  The  author  is  inclined  to  attribute 
the  change  to  some  purely  chemical  action.  H.  B.  H. 

Increasing  the  Ammonia-fixing  Power  of  Soils  under  the 
Influence  of  Calcium  Carbonate.  Otto  Lemmermann  and  L. 
Fresenius  {BUd.  Zentr.,  1912,  41,666 — 671 ;  from  Fuhling's  Landvo. 
Zeit.,  1912,  240  and  274). — Addition  of  calcium  carbonate  (0-1%)  to 
soil  containing  199  mg.  of  nitrogen  as  ammonium  carbonate  was  found 
to  diminish  the  loss  of  ammonia.  Similar  results,  indicating  increased 
absorptive  power,  were  obtained  when  air  containing  ammonium 
carbonate  was  passed  over  soils  both  with  or  without  sodium  carbonate. 
When,  however,  the  amount  of  calcium  carbonate  in  relation  to  the 
ammonium  carbonate  is  considerably  increased,  the  absorptive 
power  of  the  soil  is  diminished. 

The  absorptive  power  of  soil  for  ammonia  is  hardly  appreciably 
altered  by  digesting  the  soil  with  alcohol ;  addition  of  calcium 
carbonate  has  the  same  effect  as  it  had  before  treatment  with  alcohol. 
Ignition  reduced  the  absorptive  power  of  soil  without  destroying  it 
altogether ;  addition  of  calcium  carbonate  to  ignited  soil,  or  to  sand, 
diminishes  the  absorptive  power.  Other  calcium  compounds,  as  well  as 
magnesium,  sodium,  and  potassium  salts,  had  practically  no  effect, 
although  calcium  and  magnesium  chloride  and  calcium  sulphate  caused 
a  slight  increase,  due,  probably,  to  reactions  with  the  ammonium 
carbonate. 

Different  soils  showed  great  variations  in  their  power  of  absorbing 
ammonia,  and  the  effect  of  calcium  carbonate  varies  with  different 
soils. 

Potassium  salts  are  generally  more  unfavourable  than  sodium  salts, 
and  the  latter  more  than  magnesium  salts.  N.  H.  J.  M. 

Non-flxation  of  Phosphoric  Acid  by  an  Acid  Forest  Soil. 
Auquste  Petit  {Compt.  rend.,  1912,  165,  921 — 923.  Compare  Abstr., 
1911,  ii,  649). — Acid  forest  soil  not  only  does  not  fix  phosphoric  acid, 
applied  in  the  form  of  a  solution  of  monocalcium  phosphate,  but,  on  the 
contrary,  loses  a  certain  amount  of  its  own  phosphoric  acid  to  the 
solution.  The  amount  so  lost  is  practically  constant,  and  independent 
of  the  strength  of  the  phosphate  solution,  provided  that  the  same 
volume  of  liquid  is  employed  in  each  case.  The  phosphoric  acid 
content  of  the  soil  was  0'09%.  W.  G. 

Change  in  the  Reaction  of  Soils  by  Growth  of  Plants  and 
Manuring.  J.  G.  Maschhaupt  {Bied.  Zentr.,  1912,  41,  655 — 657; 
from  Verslag.  Landbouwkund.  Onderzoek.  Rijkslandhouwproefstal,  1911, 
No.  10). — Various  plants  were  grown  in  garden  soil  in  pots  resting 
on  beakers  containing  the  nutritive  solution,  or  on  sand  saturated  with 
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the  nutritive  Holution.  Alkalinity  was  produced  when  sodium  nitrate 
was  employed,  and  acidity  with  ammonium  salts,  whilst  ammonium 
nitrate  became  acid,  but  less  acid  than  ammonium  sulphate.  On  two 
occasions,  the  whole  of  the  roots  being  immersed  in  the  solution,  a 
slight  alkalinity  was  observed  with  ammonium  uitrat".  Solutions  of 
potassium,  sodium,  calcium,  and  magnesium  chlorides  and  sulphates 
always  produced  slight  alkalinity.  N.  H.  J.  M. 


Analytical   Chemistry. 


Weighing  in  Analytical  Operations.  Richabd  Kempf  {Chem. 
Zeit.,  1912,  36,  1349—1350). — Precautions  to  be  taken  to  ensure 
correct  weighings,  mostly  taken  from  the  literature  on  the  subject. 

L.  DE  K. 

Method  of  Classifying  Indicators  According  to  their 
Sensitiveness  to  Acids  and  Alkalis.  M.  Waoenaar  (Pharm. 
Weekhlad,  1912,  49,  949— 953).— A  description  of  a  method  for 
comparing  the  sensitiveness  of  methyl-orange,  phenolphthalein,  and 
litmus,  depending  on  the  slow  diffusion  of  glacial  acetic  acid  or  acetic 
anhydride  into  ^/10-sodium  hydroxide.  The  indicators  diminish  in 
sensitiveness  in  the  order  in  which  they  are  named.  A.  J.  W. 

Crystallochemical  Analysis.  Thomas  V,  Barker  {Chem.  News, 
1912,  106,  199— 201).— A  description  of  Federoff's  method  of 
identifying  chemical  compounds  by  means  of  their  crystal lographic 
character  is  given.  Some  of  the  angles  of  the  crystal  are  measured, 
and  from  the  results  the  standard  position  in  which  the  crystal  must 
be  set  in  order  to  measure  its  characteristic  angles  is  deduced.  The 
crystal  is  then  set  up,  and  the  five  (or  fewer)  characteristic  angles 
measured.  Reference  is  then  made  to  an  index  compiled  by  Federoff, 
in  which  the  data  for  all  crystals  hitherto  examined  are  classitied,  and 
if  the  substance  has  been  previously  examined  its  identity  can  at  once 
be  established  (except  for  crystals  of  the  cubic  system,  to  which  the 
method  does  not  apply).  The  method  does  not,  of  course,  distinguish 
between  isomorphous  substances.  As  an  example  of  its  applicability  it 
is  stated  that  of  fifty  substances,  crystals  of  which  were  sent  from  this 
country  to  Federoff,  forty-eight  were  identified.  G.  S. 

The  Applicability  of  the  Methods  of  Estimating  Water  in 
Silicate  Minerals  and  Rocks.  Max  Dittrich  (Zeitsch.  anorg.  Chem., 
1912,  78,  191—200.  Compare  this  vol.,  ii,  804).— A  comparison 
has  been  made  between  the  results  obtained  from  a  number  of 
minerals  and  rocks  by  estimating  water  by  several  different  methods, 
that   of   Ludwig   and   Sipocz   (fusion  with  a  dry  mixture  of  sodium 
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and  potassium  carbonates  in  a  platinum  boat  in  a  porcelain  tube) 
being  taken  as  the  standard. 

Heating  with  a  blowpipe  flame  in  a  silica  tube  gives  in  most  cases 
the  same  result  as  the  standard  method,  but  epidote  and  muscovite 
only  lose  their  water  completely  at  the  full  temperature  of  the  blow- 
pipe flame.  Some  hornblende  requires  heating  at  1250°  in  an  electric 
furnace.  Penfield's  method  gives  good  results  with  serpentine  and 
prehnite,  but  many  minerals  give  numbers  which  are  too  low,  unless  the 
temperature  is  raised  by  wrapping  the  tube  in  platinum  foil.  The 
determination  of  the  loss  by  ignition  in  a  crucible  is  successful  with 
prehnite,  but  fails  if  carbonates  or  iron  compounds  are  present,  whilst 
mica  may  give  a  result  which  is  double  that  obtained  by  the  correct 
method. 

Rocks  give  low  6gures  by  Penfield's  method,  even  when  the  platinum 
wrapping  is  used,  whilst  direct  heating  in  a  silica  tube  gives  good 
results,  even  those  rocks  which  lose  water  with  difficulty  being 
dehydrated  at  1250°,  whilst  this  method  has  the  further  advantage  of 
allowing  the  simultaneous  estimation  of  carbon  dioxide.      0.  H.  D. 

A  Ne-w,  Very  SensitivQ  and  Characteristic  Reaction  of 
Free  Bromine.  Georges  Deniges  {Gompt.  rend.,  l!)12,  155, 
721 — 723). — An  aqueous  solution  of  bromine  acts  on  a  solution  of 
rofaniline  decolorised  by  sodium  hydrogen  sulphite  giving  a  violet  or 
purple  coloration,  followed  by  a  violet  precipitate,  which  is  readily 
soluble  in  chloroform  to  a  violet  solution,  the  absorption  spectrum  of 
which  shows  two  characteristic  bands,  one  in  the  blue  and  the  other, 
sharply  defined,  in  the  orange-yellow. 

For  small  quantities  of  bromine,  the  test  is  best  conducted  in  the 
presence  of  a  little  hydrogen  peroxide  (2 — 10  vols,  strength),  and  the 
characteristic  colour  is  exhibited  by  the  chloroform  layer  with  only 
0"0l  mg.  of  bromine  present.  In  testing  for  bromine  vapour  the 
reagent  should  be  absorbed  on  blotting  paper,  and  this  inserted  into 
the  gas  under  examination.  Traces  of  bromides  can  be  detected  in 
chlorides  or  iodides  by  oxidation  with  potassium  chromate  and 
sulphuric  acid,  and  allowing  the  issuing  gas  to  impinge  on  the  test 
paper.  W.  G. 

Relative  Stability  of  Cadmium  Potassium  Iodide  and 
its  Application  in  the  Estimation  of  Ozone.  Charles 
Baskerville  and  W.  J.  Crozier  (/.  Amer.  Chem.  Soc,  1912,  34, 
1332— 1337).— Ladenburg  and  Quasig  (Abstr.,  1901,  ii,  420)  have 
found  that  in  estimating  ozone  by  means  of  potassium  iodide,  accurate 
results  can  be  obtained  by  the  use  of  neutral  solutions,  but  that  with 
acid  solutions  the  results  are  too  high.  This  observation  has  now 
been  confirmed. 

Baskerville  and  Hamor  (J.  Ind.  Eng.  Chem.,  1911,  3,  No.  6)  have 
shown  that  cadmium  potassium  iodide,  CdKIgiHgO,  is  preferable  to 
potassium  iodide  for  the  detection  of  peroxidised  compounds  in  ether, 
since  solutions  of  corresponding  strength  are  much  more  stable  in 
light.     The  reagent  has  now  been  applied  to  the  estimation  of  ozone. 

It  has  been  iound  that  the  results  obtained  with  either  neutral  or 
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acid  O'liV-cadmiuiu  potassium  iodide  solutions  are  lower  than  those 
obtained,  with  neutral  potassium  iodide  solutions  on  account  of  the 
j^reater  stability  of  the  former  salt  towards  light  and  certain  common 
impurities  of  ozonised  air.  When  the  method  of  absorbing  the  ozone 
in  turpentine  is  used,  a  solution  of  cadmium  potassium  iodide 
acidified  with  hydrochloric  acid  must  be  employed,  and  it  is  considered 
that  this  is  a  more  trustworthy  reagent  than  a  neutral  solution  of 
potassium  iodide.  If  Schiinbein's  method,  as  used  by  Ladenburg  and 
Quasig  {loc.  cit),  is  adopted,  either  neutral  or  acid  solutions  of 
cadmium  potassium  iodide  may  be  used  ;  by  this  means  sharp  end- 
points  are  obtained,  and  the  results  are  not  too  high.  E.  G. 

Titrimetric  Estimation  of  Sulphur.  J.  D.  Ruys  {Chem. 
Weekblad,  1912,  9,  892—894.  Compare  HoUiger,  Abstr.,  1909,  ii, 
343;  Bruhns,  Zeitsch.  aiucl.  Chem.,  1910,  49,  84).— HoUiger's  titri- 
metric method  has  been  applied  to  the  estimation  of  sulphur  in  coal, 
sUg,  ashes,  and  soot,  and  also  to  the  estimation  of  the  amount  of 
sulphate  present  in  water.  A.  J.  W. 

Assay  of  Fuming  Sulphuric  Acid.  Josef  Knorr  {Chem.  Zeit., 
1912,  36,  1262). — Titration  with  standard  alkali  cannot  be  recom- 
mended, but  a  gravimetric  analysis  should  be  carried  out  as  follows  : 
About  1  gram  of  the  sample  is  weighed,  as  in  Lunge's  process,  in  a 
thin  glass  bulb  drawn  out  to  a  capilliary  tube.  In  an  Erlenmeyer 
flask  is  placed  distilled  water,  acidified  with  hydrochloric  acid,  which 
is  then  heated  to  boiling.  After  adding  excess  of  barium  chloride, 
the  bulb  containing  the  acid  is  introduced,  the  flask  closed  with  rubber 
stopper,  and  well  shaken  so  as  to  break  the  bulb.  The  wtopper  is 
removed,  and  the  liquid  boiled  again  for  10  minutes.  The  barium 
sulphate  plus  the  glass  fragments  are  collected,  well  washed,  heated  to 
dull  redness,  and  weighed.  Allowance  is  then  made  for  the  weight  of 
the  glass. 

Sulphur  dioxide  is  estimated  iodometrically  in  a  separate  portion  of 
the  acid.  L.  de  K. 

The  Titration  of  Phosphoric  and  Boric  Acids.  Wilhbui 
BiLTZ  and  E.  Marcus  {Zeitsch.  anorg.  Chem.,  1912  77,  131 — 136). — 
In  the  titration  of  phosphoric  acid  with  sodium  hydroxide,  methyl- 
orange  being  used  for  the  first  equivalent  and  phenolphthalein  for  the 
second,  the  quantity  of  alkali  used  for  the  tirst  stage  is  always  slightly 
greater  than  for  the  second.  In  presence  of  boric  acid,  the  titration 
is  carried  out  as  above,  mannitol  is  then  added,  and  the  solution 
is  further  titrated  with  phenolphthalein  as  indicator.  The  prosence  of 
even  a  large  excess  of  calcium  and  magnesium  chlorides  is  without 
influence  on  the  titration  of  boric  acid.  The  titration  of  phosphoric 
acid  is  not  affected  by  the  presence  of  magnesium  salts,  whilst  calcium 
salts  are  without  influence  on  the  flrst  stage  (titration  in  presence  of 
methyl-orange),  but  the  phenolphthalein  titration  corresponds  with 
the  tribasic  character  of  the  acid  if  suihcieut  calcium  is  present  to 
form  the  salt.  The  accuracy  of  the  titration  on  this  assumption  is 
satisfactory.  C.  H.  D. 

VOL.  en.  ii.  HO 
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A  Rearrangement  of  Procedure  for  the  Removal  of 
Phosphate  Ions  from  the  Iron  and  Alkaline  Earth  Groups. 
Carleton  Bell  Nickerson  (Trans.  Nova  Scotia  Inst.  Set.,  1912,  13, 
95 — 98). — The  pi'ecipitate,  obtained  by  the  addition  of  ammonium 
chloride  and  a  slight  excess  of  ammonia,  is  dissolved  in  dilute  hydro- 
chloric acid,  the  phosphate  precipitated  by  ferric  chloride,  and  then 
ammonium  chloride  and  ammonia  are  added  to  the  solution.  The 
filtrate  from  this  is  added  to  the  filtrate  resulting  from  the  initial 
precipitation,  and  examined  for  the  metals  of  the  last  three  groups. 
The  precipitate,  consisting  of  ferric  phosphate  and  the  hydroxides 
of  iron,  aluminium,  and  chromium,  is  dissolved  in  dilute  hydrochloric 
acid  and  the  solution  treated  with  sodium  hydroxide  and  hydrogen 
peroxide,  etc.  H.  M.  D. 

New  Method  for  the  Detection  of  Traces  of  Arsenic  and 
Antimony.  Donald  R.  Staddon  (Chem.  News,  1912,  106,  199). — 
0*5  to  2  Grams  of  the  substance  suspected  to  contain  arsenic  or 
antimony  are  dissolved  in  5  c.c.  of  water,  0'5  to  2  grams  of  sodium 
hyposulphite  (commercially  known  as  blankit)  added,  and,  on  warming, 
finely  divided  ar.senic  or  antimony  is  rapidly  precipitated.  The  arsenic 
is  soluble,  the  antimony  insoluble,  in  a  solution  of  sodium  hypochlorite. 
Acids  and  acid  salts  must  be  neutralised  before  applying  the  method. 
One  part  of  sodium  arsenite  in  50,000  parts  of  water  can  be  detected 
by  this  test.  G.  S. 

Apparatus  for  the  Estimation  of  Carbon.  Georg  Preuss 
{Zeitsch.  angew.  Chem.,  1912,  25,  2159). — The  author  describes  a  slight 
modification  in  the  construction  of  the  Corleis  flask  for  the  estimation 
of  carbon  by  the  wet  method,  whereby  the  air  entering  tlw.  flask  is 
freed  from  carbon  dioxide  and  the  apparatus  made  more  compact. 

F.  B. 

A  Simple  Potash  Bulb.  W.  R.  Forbes  {Chem.  News,  1912, 
106,  225). — A  modification  of  the  potash  bulb  described  by  Waters 
(Abstr.,  1911,  ii,  153).  It  may  be  described  as  a  calcium  chloride 
drying  tube,  the  narrow  tube  of  which  is  bent  so  that  the  whole  is 
U-shaped,  the  end  of  the  narrow  tube  being  again  bent  at  right  angles. 
The  wide  tube  is  fitted  with  a  ground  glass  stopper  carrying  the  exit 
tube. 

At  the  bottom  of  the  wide  tube  are  fused  internal  glass  projections 
on  which  a  perforated  plate  rests  ;  above  the  plate  is  packed,  first 
fairly  loosely  and  then  very  loosely,  glass  wool.  The  tube  is  filled 
with  potassium  hydroxide  up  to  the  level  of  the  top  of  the  first  layer 
of  glass  wool,  the  second  layer  being  to  retard  evaporation. 

T.  S.  P. 

Estimation  of  Small  Quantities  of  Carbon  Dioxide  Dissolved 
in  "Water.  Otto  Warburg  (Zeitsch.  physiol.  Chem.,  1912,  81,  202). 
— Carbon  dioxide  dissolved  in  water  is  completely  removed  in  an  hour 
by  making  the  water  acid  with  phosphoric  acid,  and  passing  a  stream 
of  purified  air  through  it.     A  Walter's   gas  washing-bottle  is  used  to 
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absorb  the  carbon  dioxide  which  isretaiued  iniV/lOO-bariuai  hydroxide, 
and  titrated  with  iVYlOO-hydrochloric  acid.  E.  F.  A. 

Estimation  of  Free  Carbon  Dioxide  in  Water  by  Titration 
with  Alkalis  in  the  Presence  of  Phenolphthalein  J.  Tillmans 
and  O.  Heublein  (Zeitxch.  Nahr.  Ganussrn.,  1912,  24,  429 — 449.  Com- 
pare Abstr.,  1911,  li,  70,  658  ;  1912,  li,  685).— Chiefly  a  reply  to  Noll 
{loc.  cit.).  The  authors  maintain  that  free  carbon  dioxide  in  water 
may  be  accurately  estimated  by  titration  with  alkali  solution  (sodium 
hydroxide,  sodium  carbonate,  or  calcium  hydroxide),  using  phenol- 
phthalein as  indicator,  provided  that  the  amount  of  carbon  dioxide 
does  not  exceed  100  mg.  per  litre  of  water,  and  that  the  tem- 
porary hardness  of  the  latter  is  not  more  than  10°  (German). 
Excess  of  phenolphthalein  must  be  avoided,  and  it  is  recommended 
that  1  c.c.  of  a  0*035%  solution  of  the  indicator  be  used  per  200  c.c. 
of  water.  W.  P.  S. 

Estimation  of  Potassium  in  Potassium  Silicate.  Ernst 
WiLKE-DoBFURT  {Zeitsch.  anal.  Chem.,  1912,  61,  755—760). — For  the 
estimation  of  potassium  in  commercial  potassium  silicate  ("  phonolith") 
the  original  Lawrence  Smith  method  (ignition  with  calcium  carbonate 
and  ammonium  chloride,  boiling  the  mass  with  water,  etc.)  is  recom- 
mended. Verwey's  modification  of  this  process,  which  dispenses  with 
the  removal  of  the  calcium  before  proceeding  to  the  separation  with 
platinum,  gives  results  largely  in  excess  of  the  truth.  L.  de  K. 

Method  for  the  Systematic  Qualitative  Detection  of  Barium 
and  Strontium.  Louis  J.  Curtman  and  Edward  M.  Frankel 
(/.  Arner.  Chem.  Soc,  1912,  34,  1493— 1497).— It  has  been  shown  in 
an  earlier  paper  (Abstr.,  1911,  ii,  659)  that  the  ordinary  method  of 
detecting  barium  in  systematic  qualitative  analysis  is  not  trustworthy. 
The  following  plan  has  therefore  been  devised. 

The  alkaline-earth  metals  are  precipitated  as  sulphates,  together 
with  part  of  the  lead,  by  the  addition  ot  sulphuric  acid  and  alcohol  to 
a  solution  of  definite  acidity.  The  lead  sulphate  is  extracted  with 
ammonium  acetate,  and  the  sulphates  of  the  alkaline  earth  metals  are 
converted  into  the  carbonates  by  boiling  them  with  sodium  carbonate 
solution.  The  carbonates  are  then  dissolved  in  acetic  acid,  and  the 
resulting  solution  is  analysed  in  the  usual  way.  E.  G. 

Gravimetric  Estimation  of  Qlucinum.  Benno  Bleyer  and 
K.  BosuART  {Zeitsch.  anal.  Ckem.,  1912,  51,  748 — 754). — Experiments 
showing  that  the  precipitation  of  glucinum  by  ammonia  in  the  cold  is 
complete  in  the  presence  of  ammonium  chloride.  Ammonium  sulphide 
also  effects  a  complete  precipitation  if  sufficient  time  is  allowed. 

The  precipitate  should  be  washed  with  hot  water  containing  a  little 
ammonia  and  ammonium  nitrate.  Glassmann's  process  (warming  with 
a  mixture  of  potassium  iodide  and  iodate)  also  precipitates  the  glucinum 
completely  ;  it  is  recommended  that  any  iodine  liberated  should  be 
removed  with  thiosulphate.  L.  DE  K. 

80—2 
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Gravimetric  Estimation  of  Magnesium.  L.  Karaoglanofp 
(Chem.  Zentr.,  1912,  ii,  547 — 548  ;  from  Jahrhuch  Univ.  Sofia, 
1910 — 1911,  Reprint  55  pp.). — In  order  to  bleach  blackish  mag- 
nesium pyrophosphate  without  loss  in  weight,  it  should  be  dissolved 
in  pure  hydrochloric  acid,  evaporated,  and  re-ignited. 

The  triple  phosphate  obtained  from  solutions  containing  ammonium 
chloride  or  nitrate  should  be  washed  with  dilute  ammonia  containing 
ammonium  chloride ;  when  only  ammonium  sulphate  is  present, 
2\%  ammonia  solution  should  be  used. 

Pellet's  process,  heating  with  sulphuric  acid  and  finally  weighing  as 
magnesium  sulphopyrophosphate,  is  not  accurate,  as  the  composition 
of  the  residue  is  not  constant.  L.  de  K. 

Gravimetric  Estimation  of  Zinc.  H.  Schilling  {Chem.  Zeit,^ 
1912,  36,  1352). — The  zinc  solution  containing  about  0'25  gram  of  the 
ore  and  freed  as  usual  from  other  metals  is  mixed  with  an  excess  of 
potassium  hydroxide  and  then  with  an  excess  of  benzenesul- 
phonic  acid.  This  solution  is  treated,  first  at  boiling  heat,  with 
hydrogen  sulphide,  which  causes  a  quantitative  separation  of  the  zinc 
as  sulphide.  Unlike  zinc  precipitated  from  an  acetic  acid  solution, 
this  precipitate  is  readily  washed,  and  gives  no  turbid  filtrate. 

L.  DE  K- 

Influence  of  Non- Volatile  Organic  Matter  and  Certain 
Acids  on  the  Precipitation  of  the  Ammonium  Sulphide 
Group  of  Metals.  Louis  J.  Curtman  and  Harky  Dubin  (/.  Amer. 
Chem.  Soc.,  1912,  34,  1485— 1493).— It  is  well  known  that '  the 
precipitation  of  metals  of  the  ammonium  sulphide  group  is  interfered 
with  by  (1)  non-volatile  organic  matter,  which  prevents  or  hinders  the 
precipitation  of  iron,  chromium,  and  aluminium  by  ammonia ;  and 
(2)  phosphoric,  hydrofluoric,  silicic,  oxalic,  and  boric  acids,  which 
yield  insoluble  salts  with  the  alkaline  earth  metals,  and  so  cause  their 
precipitation  in  the  third  group.  The  present  work  was  undertaken 
with  the  object  of  determining  the  extent  to  which  these  substances 
interfere  under  the  ordinary  conditions  of  qualitative  analysis. 

The  precipitation  of  aluminium,  chromium,  and  iron  by  ammonia  is 
hindered  by  the  following  substances  in  the  order  named  :  citric  acid, 
tartaric  acid,  dextrin,  sucrose,  dextrose,  lactose.  Citric  acid  causes 
the  greatest  interference,  whilst  the  sugars  interfere  but  slightly. 
Tables  are  given  indicating  the  effect  of  each  of  these  substances  under 
ordinary  conditions. 

It  has  been  found  that  2  grams  of  ammonium  chloride,  formed  in 
the  course  of  the  analysis,  are  sufiicient  to  prevent  any  interference  by 
boric  acid  or  borates,  but  that  this  is  not  the  case  with  fluorides  even 
in  presence  of  larger  quantities  of  ammonium  chloride.  The  effect  of 
varying  quantities  of  oxalates  and  phosphates  on  the  precipitation  of 
barium,  strontium,  calcium,  or  magnesium,  in  the  third  group,  has 
also  been  investigated.  E.  G. 

Estimation  and  Separation  of  Copper  by  means  of  Hydr- 
oxylamine  Hydrochloride.  Alexander  Bayer  {Zeitsch.  anal 
Chem.,   1912,  51,  729 — 735).— Fifty  c.c.  of  copper   sulphate  solution 
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(containing  about  12  gram  of  the  salt)  are  mixed  with  50  c.c.  of 
Rochelle  salt  (170  grams  per  lialf,  litre)  and  25  c.c.  of  aqueous  sodium 
hydroxide  (8()  grams  per  half  litre)  and  heated  to  boiling.  The 
copper  is  then  precipitated  as  cuprous  oxide  by  adding  2  c.c.  of  5% 
solution  of  hydroxylaraine  hydrochloride  and  boiling  for  another 
minute.  As  in  the  analysis  of  sugars,  the  precipitate  is  collected 
in  an  asbestos-tube  and  ignited  to  oxide  in  a  current  of  air. 

The  following  metals  do  not  interfere  :  antimony,  zinc,  bismuth,  lead, 
ferric  iron,  stannic  tin,  sodium  arsenate,  and  even  ammonium.  Silver 
may  be  precipitated  by  adding  hydrogen  dioxide  to  the  alkaline  solution, 
but  it  is  perhaps  better  to  remove  it  previously  by  hydrochloric  acid. 
When  mercuric  mercury  is  present,  this  is  not  readily  removed,  and 
contatuinates  the  cuprous  oxide,  but  when  this  is  ignited  to  oxide,  the 
mercury  is  completely  driven  off.  L.  de  K. 

The  Rapid  Electro-analytical  Separation  of  Copper  from 
NickelorZinc.  KobertKremann  (Monatth.,  1912,33,1077—1079).— 
The  electrolyte  used  consists  of  125  c.c.  of  a  solution  of  the  sulphates 
of  the  metals  containing  0'25  gram  of  each  sulphate ;  after  the 
addition  of  0*25  c.c.  of  concentrated  nitric  acid  and  3  grams  of 
ammonium  nitrate,  it  is  heated  to  boiling  and  electrolysed  with  a 
current  density  of  4  amperes  per  sq.  dcm.  at  5  volts.  The  electrodes 
are  concentric  cylinders  of  platinum  gauze,  the  electrolyte  being 
stirred  by  a  glass  stirrer  rotating  with  1000  revolutions  per 
minute. 

After  all  the  copper  has  been  deposited,  the  electrolyte  is  siphoned 
off  and  continously  replaced  by  pure  water  whilst  the  current  is  still 
on,  and  it  is  found  that  during  this  washing  appreciable  quantities  of 
nickel  or  zinc  are  deposited  on  the  cathode,  owing  to  the  diminution  in 
the  concentration  of  the  hydrions.  The  error  thus  caused  can  be 
obviated  by  first  washing  with  a  solution  of  0*2  c.c.  of  concentrated 
nitric  acid  in  100  c.c.  of  water  until  practically  all  the  nickel  or  zinc  is 
found  in  the  washings,  and  then  using  pure  water.  T.  S.  P. 

New  Reagent  for  Testing  Bordeaux  Mixture.  Ed.  Crouzel 
{Ann.  Chim.  anal.,  1912,  17,  409 — 411). — The  insecticide  used  in 
viticulture  and  known  under  the  nauje  of  Bordeaux  mixture  should  be 
prepared  by  adding  just  suflBcient  calcium  hydroxide  to  a  copper 
sulphate  solution  to  precipitate  all  the  copper  ;  if  such  a  mixture  is 
treated  with  a  small  quantity  of  fluorescein  and  then  allowed  to  settle, 
the  supernatant  liquid  will  exhibit  a  green  colour  and  fluorescence,  a 
green  zone  also  appearing  at  the  surface.  When  an  insufficient 
quantity  of  calcium  hydroxide  is  present,  the  liquid  will  be  yellow  and 
non-fluorescent.  W.  P.  S. 

Occurrence  of  Mercury  in  the  Hair  of  Persons  who  have 
Received  Subcutaneous  Doses  of  Mercury  Conipounda. 
Micro  chemical  Detection  of  very  Small  Quantities  of 
Mercury.  Casimir  Stryzowski  (CAe/n.  Zeit.,  1912,  36,  1237 — 1239). 
— By  means  of  the  following  method  the  author  has  detected  very 
minute  quantities  of  mercury  in  the  hair  of  perrsous  who  had  received 
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mercury  compounds  subcutaneously.  From  2  to  10  grams  of  the  hair 
are  washed  with  alcohol,  ether,  ana  water,  and  then  heated  for  several 
hours  with  hydrochloric  acid  and  potassium  chlorate  until  dissolved. 
The  solution  is  filtered,  heated  to  expel  chlorine,  and  then  treated 
with  hydrogen  sulphide.  After  forty-eight  hours,  the  precipitate 
(consisting  of  sulphur  and  traces  of  mercury  sulphide)  is  collected  on 
a  filter,  dissolved  in  a  small  quantity  of  hydrochloric  acid  with  the 
addition  of  potassium  chlorate,  and  the  solution  is  evaporated  at  a 
temperature  of  about  60°  to  a  volume  of  1*5  c.c.  A  few  small  pieces 
of  copper  foil  are  now  added  to  the  solution,  and,  after  boiling,  the 
copper  foil  is  removed,  dried,  and  transferred  to  a  tube,  the  upper  end 
of  which  is  then  drawn  out  to  a  capillary.  The  tube  is  heated  to 
130°,  and  the  air  is  exhausted  from  it,  the  capillary  being  then  sealed. 
The  lower  end  of  the  tube  is  now  heated  over  a  flame  in  order  to 
volatilise  the  mercury  from  the  copper  into  the  capillary,  and  the 
metallic  globules  may  be  detected  in  the  latter  by  means  of  the 
microscope.  The  globules  may  also  be  rinsed  from  the  capillary  with 
alcohol,  collected  on  a  microscope  slide,  and  treated  with  iodine. 

W.  P.  S. 

Estimation  of  Manganese  as  Sulphate  and  by  the  Sodium 
Bismuthate  Method.  William  Blum  {J.  Amer.  Chem.  Soc,  1912,  34, 
1379 — 1398). — This  investigation  was  carried  out  with  the  object  of 
finding  a  method  for  the  accurate  estimation  of  manganese,  yielding 
results  which  do  not  depend  on  the  exact  conditions  of  working. 

It  has  been  found  that  trustworthy  results  can  be  obtained  by  the 
bismuthate  method  if  carried  out  in  the  following  manner  :  To  50 — 150 
c.c.  of  the  manganese  solution  in  20 — 40%  nitric  acid,  free  from  nitrous 
acid,  a  slight  excess  of  sodium  bismuthate  (usually  0*5 — 1"0  gram)  is 
added,  and  the  mixture  is  shaken  well  for  about  half  a  minute.  The 
sides  of  the  flask  are  washed  down  with  3%  nitric  acid,  the  liquid 
is  filtered  through  asbestos,  ferrous  sulphate  is  added  in  slight  excess, 
and  immediately  titrated  with  potassium  permanganate.  The  results 
obtained  in  this  way  are  accurate  over  a  wide  range  of  conditions  for 
amounts  of  manganese  up  to  0*05  gram.  For  the  estimation  of 
manganese  in  rich  ores,  the  use  of  O'liV-permanganate  is  recommended, 
whilst  for  iron  and  steel,  Blair's  method  (Abstr.,  1904,  ii,  683)  is  quite 
satisfactory. 

Experiments  have  shown  that  pure  anhydrous  manganous  sulphate 
can  only  be  obtained  by  heating  the  salt  for  a  long  time  at  450 — 500°  ; 
at  550 — 600°  the  salt  slowly  decomposes.  In  view  of  the  difficulties 
attending  the  use  of  manganous  sulphate,  the  standardisation  of  the 
permanganate  is  best  effected  by  means  of  sodium  oxalate.  The 
strength  of  filtered  permanganate  solutions  is  not  affected  by 
diffused  light  if  the  solution  is  protected  from  dust  and  reducing 
substances  ;  in  presence  of  the  latter,  alkaline  solutions  decompose  less 
rapidly  than  neutral  solutions.  E.  G. 

Volumetric  Estimation  of  Manganese.  L.  Karaoglanoff 
{Chem.  Zenir.,  1912,  ii,  548 — 549 ;  from  Jahrhuch  Univ.  Sofia, 
1910 — 1911,  Reprint  33  pp.). — When  using  Volbard's  permanganate 
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process  some  of  its  disadvantages  may  be  avoided  by  titrating  the 
nitrate  instead  of  the  sulphate ;  the  presence  of  ferric  iron  or  alumina 
does  not  interfere  ;  in  fact,  the  presence  of  ferric  nitrate  or  silver 
nitrate  improves  the  titration.  Kiissler's  process  based  on  the  pre- 
paration of  silver  manganite  by  Ruse's  method,  is  untrustworthy. 

L.  DE  K. 

Volumetric  Estimation  of  Iron  in  Alloys  with  Potassium 
Permanganate  in  Phosphoric  Acid  Solution.  Max  Wunder 
and  A.  SToicoFF  {Ann.  Chim.  anal,  1912,  17,  361— 363).— The 
method  of  dissolving  the  sample  by  heating  with  phosphoric  acid  is 
recommended.  When  dealing  with  almost  pure  iron  (containing  but 
little  carbon)  it  is  advisable  to  add  a  drop  of  sulphuric  acid,  which 
retards  the  oxidation  by  atmospheric  oxygen. 

Satisfactory  results  were  obtained  with  magnetite,  ferro-silicon,  and 
ferro-chrome ;  on  account  of  the  green  colour,  the  solution  of  the 
latter  must  be  very  weak,  otherwise  the  change  into  the  perman- 
ganate colour  will  be  indistinct.  L.  de  K. 

Assay  of  Ferro-silicon.  S.  Camilla  and  C.  Pertusi  {Chem. 
Zentr.,  1912,  ii,  549  ;  from  Giorn.  Farm.  Chim.,  1912,  61,  247—250).— 
Two  commercial  varieties  exist,  one  with  about  10%,  the  other  with 
nearly  50%  of  silicon.  The  first  kind  is  conveniently  decomposed  with 
hydrochloric  acid  ;  for  the  other,  the  authors  recommend  the  following 
method  :  0  4 — 0  5  gram  of  the  finely  powdered  sample  is  heated  in  a 
platinum  dish  with  20—30  c.c.  of  hydrofluoric  acid  and  a  few  drops  of 
nitric  acid,  and  the  resulting  solution  is  evaporated  to  dryness  with  a 
few  c  c.  of  dilute  sulphuric  acid.  The  residue  is  then  ignited  to  ferric 
oxide  and  weighed.  L.  de  K. 

Estimation  of  Tungstic  Acid  and  Silicic  Acid.  Hugo 
K^RMxss  {ZeiL<}cL  anal.  Chem.,  1912,51,  736 — 748). — A  critical  study. 
The  author  arrives  at  the  following  conclusions  : 

In  the  presence  of  a  moderate  excess  of  tungstic  acid  dissolved 
silicic  acid  can  be  converted  quantitatively  into  the  compound 
Si02,12WOg.  Mineral  acids  in  any  quantity  interfere  with  the 
reaction  ;  acetic  or  formic  acids  do  not.  The  compound,  however, 
when  once  formed  is  decomposed  by  nitric  acid  with  great  difficulty. 

Glass  and  porcelain  vessels  are  attacked  by  solutions  of  para- 
tungstic  acid  and  should  not  be  used.  The  mercurous  salts  of  the 
complicated  silico-tungstic  acids  are  sensibly  soluble  in  hot  acidified 
water,  hence  the  results  of  a  tungsten  determination  based  on  the  use 
of  mercurous  nitrate  are  below  the  truth. 

On  prolonged  warming  of  a  solution  of  sodium  tungstate  acidified 
with  acetic  acid,  any  silicic  acid  present  will  be  converted  quantitatively 
into  complex  tungstates,  and  can  be  calculated  from  the  loss  in  tungsten 
trioxide  by  dividing  by  the  factor  46*2  ;  or  the  acids  may  be  pre- 
cipitated by  the  usual  processes,  and  the  silicic  acid  found  by 
dividing  the  joint  weight  by  the  factor  47'2.  L.  db  K. 

Acidity  and  Alkalinity  of  Natural  Waters.  James  Walker 
and  Sidney  A.  Kay  (/.  6oc.  Chem.  Inl.,  1912,  31,  1013— 1016).— The 
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authors  propose  that  the  acidity  or  alkalinity  of  a  solution  be  stated 
in  terms  of  the  acidity  or  alkalinity  of  ideally  pure  water  at  the  same 
temperature.  They  take  the  acidity  of  pure  water  as  being  equal 
to  1,  and  the  alkalinity  of  the  same  as  1  at  all  temperatures  ;  thus  a 
water  which  has  a  hydrion  concentration  of  1*36  x  10"''^,  and  a 
hydroxidion  concentration  of  0"34  x  10"'^  at  18°,  would  be  stated  to 
have  a  relative  acidity  of  2  and  a  relative  alkalinity  of  05.  Two 
solutions  are  required  in  the  estimation,  one  containing  23*88  grams 
of  crystallised  disodium  phosphate  per  litre,  and  the  other  9*08  grams 
of  potassium  dihydrogen  phosphate  per  litre.  A  table  is  given  showing 
the  proportions  by  volume  in  which  these  solutions  must  be  mixed  in 
order  to  give  the  different  degrees  of  relative  acidity  or  alkalinity. 
A  measured  quantity  of  the  water  under  examination  is  tinted  with  a 
quantity  of  azolitmin  and  compared  with  the  neutral  standard ;  if  the 
water  is  acid,  25  c.c.  of  the  acid  phosphate  solution  are  tinted  with 
azolitmin,  and  then  titrated  with  the  alkaline  phosphate  solution  until 
the  colour  matches  that  of  the  water.  It  is  recommended  that  1  c.c. 
of  a  0*1%  solution  of  the  indicator  should  be  used  for  each  mixture.  A 
method  of  applying  the  process  to  coloured  waters  is  described. 

W.  P.  S. 

Reactions  of  HydroccBrulignone.  Eduard  Schar  (Schweiz.  Woch. 
Chem.  Pharm.,  1912,  Reprint). — The  author  finds  that  the  reaction 
described  by  Moir  (Proc,  1910,  26,  115),  in  which  hydroccerulignone 
(tetramethoxydiphenol)  in  presence  of  minute  quantities  of  copper 
acetate  in  acetic  acid  is  used  as  a  test  for  hydrocyanic  acid,  is 
analogous  to  the  guaiacum  and  aloin  reactions  formerly  described  by 
him  {Ber.,  1869,  2,  730;  1870,  3,  21 ;  Abstr.,  1902,  i,  168),  and  like 
these,  is  given  more  or  less  rapidly  by  soluble  cyanides  and  inorganic 
and  organic  cyanogen  compounds. 

Hydroccerulignone  is  not  oxidised  to  coerulignone  by  hydrogen 
peroxide  alone,  but  the  action  takes  place  rapidly  in  presence  of  any 
"  activating  "  agent,  such  as  colloidal  solution  of  platinum  or  gold,  or 
the  various  oxydases  and  peroxydases.  Solutions  of  hydroccBrulignone 
in  water  also  undergo  oxidation  in  presence  of  alkalis  or  alkaloids  by 
(1)  atmospheric  air  (compare  Abstr.,  1905,  i,  434),  and  (2)  certain 
metallic  salts  (compare  Abstr.,  1902,  ii,  140) ;  the  action  of  these  salts 
is  also  intensified  by  hydrogen  peroxide  (compare  Abstr.,  1902,  ii, 
603).  In  view  of  these  facts  the  author  suggests  that  hydroccerulignone 
may  be  used  as  a  test  for  hydrocyanic  acid  and  cyanogen  compounds, 
blood  and  free  alkaloids,  and  may  be  employed  to  demonstrate  the 
"  activation  "  of  spontaneous  oxidation  by  alkalis  and  other  reagents. 

T.  A.  H. 

Detection  of  Sucrose.  S.  Rothenfusser  (Zeitsch.  Nahr.  Genussm., 
1912,24,  558 — 570). — Experiments  with  a  large  number  of  substances, 
including  alcohols,  aldehydes,  organic  acids,  certain  sugars,  esters, 
yeast  constituents,  proteins,  and  preservatives,  were  carried  out  and 
yielded  results  which  show  that  none  of  these  substances  interfere  with 
the  test  described  previously  by  the  author  (Abstr.,  1910,  ii,  463; 
1911,  iij  665;  this  vol.,  ii,  1003)  for  the  detection  of   sucrose.      All 
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sweet  wines,  however,  contain  a  substance  which  yields  a  positive 
reacliou  with  the  test,  even  when  sucrose  is  not  present ;  in  most  cases 
the  reaction  is  very  feeble.  The  nature  of  this  substance  has  not  yet 
been  ascertained.  In  testing  beer,  a  preliminary  treatment  with 
acetone  is  necessary  in  order  to  precipitate  dextrins,  and  the  same 
applies  to  honey  and  biscuits  ;  milk  may  also  be  treated  previously 
with  acetone.  W.  P.  S. 

Polarimetric  Estimation  of  Starch  in  Bananas.  Geobq 
Baumert  {Zeiisch.  Nahr.  Genusam.,  1912,  24,  449— 452).— The  sub- 
stance is  treated,  successively  with  cold  water,  alcohol,  and  ether,  and 
the  starch  in  it  is  then  estimated  by  either  Lintner's  or  Ewers'  polari- 
metric methods  (compare  Abstr.,  1911,  ii,  1037).  The  author  finds 
that,  under  the  conditions  of  Lintner's  method,  banana  starch  has  a 
rotatory  power  of  +209  8°,  whilst  with  Ewers'  method  it  has  a 
rotatory  power  of  +  1964°.  W.  P.  S. 

Estimation  of  Oxalic  Acid  in  Vegetable  Substances.  Ach. 
Gregoire  and  Em.  Carpiaux  (Bull.  Soc.  chim.  Bely.,  1912,  26, 
431 — 434). — The  following  process  may  be  used  for  the  estimation  of 
oxalic  acid  in  such  substances  as  sesame-seed  cakes  and  other  materials 
containing  considerable  quantities  of  phosphates  and  proteins.  Five 
grams  of  the  powdered  substances  are  heated  on  a  water-bath  for  one 
hour  with  20  c.c.  of  4%  hydrochloric  acid,  sodium  sulphate  and 
100  c.c.  of  alcohol  are  then  added,  and  the  mixture  is  filtered,  the 
insoluble  portion  being  washed  with  alcohol.  The  filtrate  is  rendered 
ammoniacal,  the  alcohol  is  removed  by  evaporation,  and  the  solution  is 
filtered  after  the  addition  of  hydrochloric  acid.  The  oxalic  acid  in  the 
filtrate  is  precipitated  by  the  addition  of  calcium  acetate,  the  precipitate 
is  collected  on  a  filter,  washed,  and  re-dissolved  in  hydrochloric  acid. 
'J'his  solution  is  evaporated  nearly  to  dryness,  a  few  drops  of  25% 
sulphuric  acid  are  added,  and  then  a  quantity  of  anhydrous  sodium 
sulphate  suflBcient  to  make  the  whole  into  a  dry  mass.  The  latter  is 
extracted  with  ether,  the  ethereal  solution  is  evaporated,  and  the 
oxalic  acid  in  the  residue  is  precipitated  as  calcium  oxalate  by  the 
addition  of  calcium  acetate.  Sesame-seed  cakes  examined  by  the 
authors  contained  a  quantity  of  oxalic  acid  corresponding  with  2 '9% 
of  crystallised  calcium  oxalate.  W.  P.  S. 

Detection  of  Glycuronic  Acid  in  Diabetic  Urine.  Adolf 
JoLLES  {Zeitsch.  physiol.  Cfiem.,  1912,  81,  203— 204).— Lead  acetate  is 
added  to  200 — 400  c.c.  of  urine  until  no  further  precipitate  is 
formed,  the  precipitate  is  allowed  to  settle,  the  liquid  filtered, 
and  the  precipitate  washed  three  or  four  times  by  decantation  with 
400  c.c.  of  water  each  time.  Basic  lead  acetate  is  added  to  the  first 
filtrate  as  long  as  a  precipitate  forms ;  this  is  washed  by  decantation 
in  a  similar  manner.  The  precipitates  are  united,  stirred  with  water, 
warmed  to  70°,  and  the  lead  precipitated  as  sulphide.  After  filtering, 
the  filtrate  is  evaporated  to  20  cc,  and  5  o.c  are  taken  for  the  ToUens 
naphtharesorcinol  reaction.  £.  F.  A. 
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Preservation  of  Milk  Samples.  Xaviek  Rocques  (Ann.  Chim, 
anal.,  1912,  17,  413 — 418). — It  is  the  practice  of  French  officials  to 
add  a  quantity  of  potassium  dichromate,  in  the  proportion  of  1  gram 
per  litre,  to  pamples  of  milk  taken  for  analysis,  with  the  object  of 
preserving  the  samples  should  the  analyses  not  be  made  immediately. 
The  addition  of  the  dichromate  effects  this  purpose  when  the  milk  is 
quite  fresh  at  the  time  of  treatment,  but  in  the  case  of  milk  in  which 
fermentation  has  commenced,  the  dichromate  is  reduced  within  a 
comparatively  short  period  of  time,  and  the  milk  decomposes.  The 
author  finds  that  the  reduction  of  the  dichromate  is  caused  by  the 
lactic  acid,  particularly  in  the  presence  of  lactose,  although  the  latter 
itself  is  not  acted  on  by  the  dichromate.  W.  P.  S. 

The  Total  Solids  of  Milk.  A.  Splittgeeber  (Zeitsch.  Nahr. 
Gennssm.,  1912,  24,  49^ — 507). — When  milk  solids  are  dried  until 
constant  in  weight,  the  weight  found  is  less  than  that  of  the  sum  of 
the  various  constituents ;  the  two  agree  more  nearly  when  the  solids 
have  only  been  heated  for  one  hour.  This  is  due  to  the  action  of  lactic 
acid  on  certain  milk  constituents,  especially  on  casein  and  lactose, 
during  prolonged  heating.  Although  lactic  acid  by  itself  is  volatile 
at  100°,  such  is  not  the  case  in  the  presence  of  other  milk  constituents  ; 
it  combines  with  these,  and  a  very  small  proportion  of  the  acid  is 
volatilised  during  the  first  hour  of  drying.  The  acid,  however, 
gradually  disappears  when  the  drying  process  is  continued  for  several 
hours.  This  loss  in  weight  is  considerable  when  sour  milk  is  evaporated, 
and  the  solids  are  dried  for  many  hours.  W.  P.  S. 

Interference  of  Hydrogen  Peroxide  -with  the  Milk  Tests  for 
Formaldehyde.  Harry  D.  Gibbs  {Philippine  J.  Sci.,  1 912,  7,  77—78). 
— The  Hehner  and  Leach  tests  for  the  presence  of  formaldehyde  in 
milk  are  unsatisfactory  in  the  presence  of  hydrogen  peroxide,  although 
the  Rimini  reaction  may  still  be  employed.  After  removal  of  hydrogen 
peroxide  by  means  of  reducing  agents,  positive  tests  may,  however,  be 
obtained.  H.  W. 

Estimation  of  Casein  and  Lactose  in  Milk.  R.  Malenfant 
(J.  Fharm.  Chim.,  1912,  [vii],  6,  390— 397).— Ten  c.c.  of  the  milk  are 
added  to  a  mixture  consisting  of  25  c.c.  of  65%  alcohol  and  3  drops  of 
glacial  acetic  acid,  and,  after  shaking  for  about  thirty  seconds,  the  pre- 
cipitated casein  is  collected  on  a  weighed  filter  and  washed  with  65% 
alcohol.  The  filtrate  and  washings  are  collected  in  a  100  c.c.  flask, 
diluted  with  water  to  the  mark,  and  the  lactose  is  estimated  in  a 
portion  of  this  solution  by  titration  with  Fehling's  solution.  The 
casein  is  then  washed  with  boiling  95%  alcohol,  boiling  acetone,  and 
ether,  dried  for  seven  hours  at  100°,  and  weighed.  The  weight  found 
is  multiplied  by  0*925  to  obtain  the  quantity  of  casein  present. 

W.  P.  S. 

Composition  of  Butter.  Moritz  Siegfeld  {Zeitach.  Nahr. 
Genussm.,  1912,  24,  453 — 463).— Analyses  of  nineteen  samples  of 
daii'y  butter  are  recorded,  and  the  following  are  the  minimum  and 
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maximum  results  obtained  :  Reichert-Meissl  number,  2380  to  32' 15 
Polenske  number,  1*65  to  335  ;  saponification  number,  2251  to  238  7 
iodine  number,  290  to  415;  total  fatty  acids.  94*61  to  9499% 
volatile  soluble  acidn,  5'71  to  768% ;  volatile  inBoluble  acids, 
095  to  328%.  The  mean  molecular  weight  of  the  volatile  soluble 
acids  varied  from  932  to  10.'>*2,  and  that  of  the  volatile  insoluble  acids 
from  1894  to  207  "1,  hhowiug  that  these  portions  contain  very  varying 
proportions  of  the  different  acids.  The  non-volatile  fatty  acids  were 
found  to  consist  of  oleic,  myristic,  and  palmitic  acids  ;  stearic  acid  was 
not  present  in  the  butter  fats.  Myristic  acid  appears  to  be  present  in 
considerable  quantity.  W.  P.  S. 

New  Colour  Reactions  of  Diphenylamine.  J.  J.  Lutschinsky 
{Chem,  Zeit ,  1912,  36,  1239). — A  sulphuric  acid  solution  of  diphenyl- 
amine yields  a  blue  coloration  with  chlorine  water,  and  a  similar 
coloration  is  produced  on  the  addition  of  hydiochloric  acid,  together 
with  a  small  quantity  of  either  potassium  hypochlorite,  potassium  per- 
manganate, potassium  chlorate,  or  manganese  dioxide  ;  permanganate 
in  the  absence  of  hydrochloric  acid  gives  a  yellow  coloration  with  the 
reagent.  A  0"01%  solution  of  hydrogen  peroxide  also  causes  the 
development  of  the  blue  colour.  Pure  sulphuric  acid,  which  has  been 
electrolysed  at  -  10°  with  platinum  electrodes  and  then  diluted  with 
water,  yields  a  blue  coloration  with  diphenylamine,  but  not  if  it  has 
been  warmed  after  electrolysis.  W.  P.  S. 

Estimation  of  Quinine  in  Urine  and  in  Blood.  Alessandro 
Baldoni  {Chem.  Zentr.,  1912,  ii,  554;  from  Arch.  Fann.  sperim., 
13,  324— 326).— Kleine's  process  {ibid.,  1902,  1,  140)  and  Nishi's 
method  (Abstr.,  1909,  ii,  710)  gave  unsatisfactory  results.  The 
processes  devised  by  Gordin  (Abstr.,  1900,  ii,  119)  and  Gaglio  gave 
concordant  results.  Quinine  is  absorbed  more  rapidly  in  the  blood 
after  oral  administration  than  after  subcutaneous  injection.  Contrary 
to  De  Luca's  statement,  no  quinine  could  ever  be  detected  in  the  blood 
after  twenty-four  hours.  L.  de  K. 

Bapid  Testing  of  Dyes  and  Pigments.  George  E.  Grant  and 
Arthur  S.  Elsenbast  {J.  Physical  Chem.,  1912,  16,  546 — 555). — The 
action  of  an  intense  artificial  light,  as  from  a  mercury  vapour  lamp, 
on  a  dye,  is  often  quite  different  fiom  the  action  of  sunlight.  Since 
most  colours  are  bleached  by  oxidation,  it  should  be  possible  to  prepare 
solutions  of  oxidising  agents,  the  action  of  which  would  be  reasonably 
similar  to  that  of  prolonged  exposure  to  sunlight. 

The  following  dyes  are  arranged  in  order  of  increasing  sensitivene.^s 
to  hydrogen  peroxide :  methylene-blue,  azo-red,  methyl- violet,  and 
eosin,  Victoria-green,  and  magenta.  The  order  of  sensitiveness  to  sun- 
light is  somewhat  different. 

Potassium  persulphate  acts  more  rapidly  on  these  dyes  and  a  number 
of  others  than  hydrogen  peroxide  of  equivalent  strength.  A  number 
of  lakes  which  were  tested  bled  rather  badly,  but  were  more  resistant 
to  hydrogen  peroxide  and  to  sunlight  than  the  corresponding  dyes. 

R.  J.  C. 
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The  Volumetric  Estimation  of  Azo-dyes  by  means  of  Hypo- 
sulphite. Eugene  Gkandmougin  and  Em.  Havas  (Chem.  ZeiL,  1912, 
36,  1167—1169.  Compare  A bstr.,  1906,  i,  716,  967;  Franzen  and 
Stieldorf,  Abstr.,  1908,  i,  113). — The  standard  solution  is  prepared  by 
adding  5  c.c.  of  30%  sodium  hydroxide  solution  and  3  grams  of 
solid  sodium  hyposulphite  to  a  litre  of  boiled  and  cooled  water.  After 
one  or  two  hours  the  solution  is  fit  for  use.  The  titration  is  carried 
out  in  an  atmosphere  of  coal  gas.  Fifty  c.c.  of  the  dye  solution  are 
diluted  to  100 — 150  c.c,  acidified  with  6  c.c.  of  1  :  iO-hydrochloric 
acid,  and  boiled  to  expel  air.  After  cooling  rapidly  by  means  of  ice, 
the  titration  is  performed  rapidly.  The  end-point  is  sharp.  Specimen 
analyses  are  given.  The  method  has  only  been  employed  for  acid 
monoazo-dyes,  which  yield  colourless  reduction  products,  but  it  may 
be  extended  to  other  dyes.  C.  H.  D. 
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is  treated  with  2  c.c.  of  glyoxylic  acid  reagent  and  6  c.c.  of  sulphuric 
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S.  B.  S. 

The  Estimation  of  Colloid  Material  in  Soils.  Paul  Rohland 
{Landw.  Jahrh.,  1912,  42,  329 — 330)  A  method  based  on  the  work 
of  Ashley  {U.S.  Geol.  Survei/  Bull.  388,  1909),  by  which  the  colloids 
in  the  soi  are  estimated  by  the  amount  of  a  standard  solution  of 
malachite-green  which  is  adsorbed.  F.  M.  G.  M.  " 
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T.,  1708;   P.,  221  ;   (Philip),  P., 
259. 
sodium  oxide,  and  water,  equilibrium 
in  the  system  (Dunningham),  T., 
431  ;  P.,  16. 
action  of,  on  nitrates  (Spath),  A.,  i, 
408. 
Acetic  anhydride,  bromo-  (StEinkopf), 

A.,  i,  935. 
Acetin,  chloro-  (Heux),  A.,  i,  598. 
Acetoacetanilide,  ^-amino-,  and^-nitro- 
(Farbwerke  vorm.  Meistek, Lucius, 
k  BRiJNiNG),  A.,  i,  759. 


Acetoacetic  acid,    ethyl   ester,   spectro- 
chemistry   and     constitution    of 
(Hantzsch),  a.,  ii,  313,  709. 
equilibrium  isomerism  of  (Auwers), 

A.,  ii,  4,  505. 
reduction  of,  and  of  its  derivatives 
(Tafel    and     Andr6),     A.,    i, 
234. 
reactions  of  amidines  with  (Schesta- 
KOFF    and    Kazakoff),    A.,    i, 
1032. 
compounds  of,  with  hydroxy-carb- 

amide  (Meyer),  A.,  i,  423. 
formation   of,   in   perfusion   experi- 
ments (Ohta),  a.  ,  ii,  1075. 
Acetowoamylamide  and  its  hydrochloride 

(Dehn),  A.,  i,  834. 
Acetobenzamide  hydrochloride  (Dehn), 

A.,  i,  833. 
Acetomethylanilide  hydrochloride 

(Dehn),  A.,i,  834. 
Aceto-a-   and    -3-naphthaIides,    hydro- 
chlorides of  (Dehn),  A.,  i,  834. 
Acetone,  electrochemistry  of  solutions  in 
(Roshdestwensky  and  Lewis),  T., 
2094;  P.,  239. 
catalytic  hydrogenation  of  (Ipatieff 

and  Balatschinsky),  A.,  i,  7. 
catalytic  action   between  iodine  and 
(Dawson    and   Powis),  T.,  1503 ; 
P.,  159. 
action  of  alanine  on  the  excretion  of 

(For.ssner),  a.,  ii,  72. 
condensation    products    of,    with    m- 
and  p-cresol,  and  their  bromo-  and 
chloro-derivatives      (Zincke      and 
Gaebel),  a.,  i,  442. 
compounds  of,  with  halogens  and  their 
hydrides  (Maass  and  McIntosh), 
A.,  i,  825. 
Acetone,  chloro-,  condensation  of,  with 
phenols  (Lippmann),  A.,  i,  851. 
dihydroxy-,  as  an  intermediate  product 
of  fermentation  (Slator),  A.,  i, 
162. 
the  supposed  formation  of,  during 
fermentation,   and   its    detection 
(Chick),  A.,  ii,  671. 
action    of    sodium    hydroxide    on 
(Oppenheimer),  a.,  i,  831. 
f^z-iodo-  (Wolff  and  Gkeulich),  A., 
i,  1029. 
Acetonedicarboxylic   acid,  ethyl  ester, 
condensation     of,     with     aldehydes, 
ammonia    and    amines    (Petrenko- 
Kritschenko),  a.,  i,  128. 
Acetonediethylmercaptole,      compounds 
of  mercuric  nitrate  and  chloride  with 
(FiCHTEK  and  Wenk),  A.,  i,  424. 
Acetonedi-2:4:5-trimethylbenzylhydr- 
azone  (Curtius  and  Franzen),  A., 
i,  309. 
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Aeetoneozalic  acid.     See  Acctylpyruvic 

acid. 
AoetonephoBphoric     acid,     f^tliydroxy-, 
barium  salt,  and  its  osazone  (Lako- 
held),  a.,  i,  416. 
Acetone-a-qainolylhydrazone     (Perkin 

and  lloiiiN.soN),  P.,  155. 
Acetonitrile,     nitio-,     ammonium     salt 

(Ui.iMANi),  A.,   i,  310. 
1-AcetonyltIiioliiapIithalene,    4-amino-, 
acetyl  derivative  (ZiNOKEandScHOTz), 
A.,  i,  258. 
Aceto-j>-phenetidide,  amino-,  compound 
of  eaflcine  with  (Chkmische  Wekke 
voKM.  H.  Byk),  a.,  i,  68C. 
Acetophenone,     amino-,     a-anisoyl,    «- 
chloro-  and  co-o-,  -m-,  and  -/>-nitro- 
benzoyl,  w-cinnamoyl,  etf-a-nai)hthoyI 
and  W-0-,  -m-,  and  -^;-toluoyl  deriva- 
tives (Lister  and  Robinson),  T., 
1299,  1301,  1306,  1309. 
o)-chloro-5-bromo-2-hydroxy-,  and  5;«- 
(^ichloro-2-hydroxy-        (Kunckell 
and  FiJKSTENBEKu),  A.,  i,  118. 
jw-hydroxy-,     nitration      of      (Pope), 
P.,  331. 
Aoetophenoneaoetone,  semicarbazone  of 

(KiNzi),  A.,  i,  995. 
Acetophenone-i;-anisidiI    (Reddelien), 

A.,  i,  364. 
Acetophenoneoxime,  ^'-uitro-  (Fosnee), 

A.,  i,  455. 
Acetophenone- »i-    and    -^-tolil    (Redd- 

klien),  a.,  i,  364. 
Acetopiperoneozime     (Posner),   A.,   i, 

456. 
Acetothienone,  action  of  hydrogen  per- 
oxide on  (Lankry),  a.,  i,  717. 
Acetothiosulphoric   acid,    sodium   salt, 
rate  of  formation  of  (Krapiwin),  A,, 
ii,  926. 
Aceto-;>-toluidide,  2-chloro-  (Kunckell 

and  Lillio),  A.,  i,  1027. 
7-Aoetozyacetoacetic     acid,     a-cyano-, 

ethyl  ester  (Anscjiutz),  A.,  i,  836. 
5-Acetozy-l-;;-aminophenyl-3:4-di- 
methylpyrazole,      acetyl       derivative 
(F.VKiiWEKKE  vorm.Meistek,  Luoius, 
k  BuiiNiNd),  A.,  i,  136. 
oAcetozyazobenzene,  7/*-amino-,   acetyl 
derivative  (Hewitt  and  Ratcliffe), 
T.,  1767. 
1 7'-Acetozybenzeneazo-2-naphthol 

(Chahrier  and  Ferreri),  A.,  i,  813. 
Acetozybenzoic     acid,     c^ibromo-      (v. 

Hkmmelmavr),  a.,  i,  977. 
0- Acetozybenzoic  acid,  acetonechloroform 
ester  (Wolffenstkin),  A.,  i,  556, 
768. 
menthyl  estW  (Kontor  Chemischkr 
Pbaparate  Ernst  Alexander), 
A.,  i,  656. 


Aoetozybenzyldeozybenzoin       (Tii  i  ele 

and  Ruoou),  A.,   i,  867. 
Aoetozyt.xobatyrio  acid,  a-chloro-,  and 

its  derivatives  (Blaise),  A.,  i,  606. 
a-AcetozyMobutyric  acid  (ANSCiitJTzand 

Motsciimann),  a.,  ii,  1047. 
a-  and  /3-Acetozybutyrio  acids  (Anscii- 

iJTZ  and  Motsciimann),  A.,  ii,  1047. 
2-Acetozy-2':4'-diethozy-5'-bromoohal- 

kone  dibromidc  (Ta.mbor,  Gun.sbero, 

Keller,       Chanschy-Herzenberg, 

Rosenknopf,  and  Liciientenbaum), 

A.,  i,  44. 
2-Acetozy-2':4'-dietbozychalkone,     and 

5-bronio-,  dibromide  (Tambor,  GCns- 

BERo,   Keller,   Chan.sciiy-Herzen- 

BEiio,  Rosenknopf,  and  Lichknten- 

bahm),  a.,  i,  44. 
4-Acetoz7-3:4-dimethozyphenanthrene 

(PsoHORR,  DiCKHAUSEK,  and  d'Avis), 

A.,  i,  720. 
l-Acetozy-2:3-diplienylindene    (Thielk 

and  Rugoli),  A.,   i,  867. 
l-iS-Acetozyethylthiolanthraquinone 

(Gattermann),  a.,  i,  1003. 
l-Aoetozyc7/6'/ohezyl     methyl     ketone, 

oxime  of  (Wallach  and  Haworth), 

A.,  i,  569. 
Acetozymercuri-o-,  -m-,  and  -p-tolaidides 

(Schrauth  and  Schoeller),    A.,   i, 

931. 
Acetozjrmercuritoluidinoaoetic        acid, 

ethvl  ester  (Schrauth  and  Schoel- 
ler'), A.,  i,  931, 
Aoetozynaphthathiozin    (Christopher 

and  SM1LE.S),  T.,   716. 
Aoetozynaphthazanthone   (Dutta    and 

Watson),  T.,  1244;  P.,  107. 
3- Acetozy-  10-phenylphenazoniam 

chloride,    1-amino-,    and    its    acetyl 

derivative  (Kehrmann  and  Masslxni- 

KOFF),  A.,  i,  1034. 
a-Acetozy-/3-phenylpropionio  acid  (Ans- 

CHUTZ    and    AIotschmann),     A.,    iiy 

1047. 
4-AcetyI-3-o-  and  -jv-aoetozyphenyldihy- 

dro-2:4-benBOzazine-l-one      (Ekeleit 

and  Dean),   A.,  i,  212. 
Acetyl-«^-alanyl-Meaoine,  chloro- 

(Abderhalden   and   Fodor),    A.,  i, 

951. 
Acetylanthranilcarbozylic  acid,  methyl 

ester  (Wegscheider  and  Faltis),  A., 

i,  463. 
Acetylanthranilic  acid,  bromo-  (Frikd- 

LANDER,   Bri'ckner,  and  Deutsch), 

A.,  i,  318. 
4-Aoetyl-l-j3-anthraqainon7l-3-meth7l- 

pyrazolone  (Moulau,    Yiertel,  and 

Reiner),  A.,  i,  705. 
Acetylation  in  ether  solution  (Dbhn), 

A.,  i,  833. 
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2-Acetylbenz;5(?oxazole,  5-nitro- 

(BoRSCHE  and  Oppenheimer),  A.,  i, 

652. 
Acetylbutyric    acid,    )3-hydroxy-    (Du- 

i-ont),  a.,  i,  483. 
S-Acetylcoumarin,     7-bromo-     and    its 

oxime  (Linch),  T.,   1763  ;  P.,  231. 
C-Aoetyldimethyldihydroresorcin  and  its 

derivatives  (Crossley  and  Renouf), 

T.,  1529  ;  P.,  223. 
t-Acetyl-j8j8-dimethyl-9i-hexoic  acid  and 

its  oxime  (Leser),  A.,  i,  779. 
€-Acetyl-85-dimethyl-n-hexoic  acid, ethyl 

ester  (Leser),  A.,  i,  778. 
l-Aoetyl-2:3-dimethylpyrrole-4-carbox- 

ylic  acid,   ethyl   ester   (Piloty    and 

WiLKE),  A.,  i,  899. 
Acetylene,  compound  of  cuprous  acetyl- 
ide,  sodium  copper  thiosulphate  and 
(Bhaduri),  a.,  i,  597. 

additive  compounds  of,  with  cuprous 
chloride  (Manciiot,  Withers,  and 
Oltrogoe),  a.,  i,  .230. 

rficliloride,  isomerism  of  (Chavannb), 
a.,  i,  330. 

detection  of  (Lloebns),  A.,  ii,  606. 

rfz-iodo-,  preparation   of,  and   its  re- 
action with  organic  sodio-derivatives 
(Thompson),  P.,  146. 
Acetylenic  compounds  (Lespieau),  A., 

i,  934. 
6-Acetyl-2-ethozydiphenyliodinium 

salts  (WiLLGERODT  and  Burkhard), 

A.,  i,  630. 
1-AcetyIgaaiacol,     5-bromo-,     and     3- 

chloro-  (Jona),  a.,  i,  761. 
2-Acetylt'2/cZohexanone    and   its  deriva- 
tives (Leser),  A.,  i,  778. 
Acetylci/c^hexantrione  and  its  deriva- 
tives (Heller  and    Kretzschmar), 

A.,  i,  274. 
4-Acetyl-3-p-liydroxy-7?i-methoxy- 

phenyldihydro-2:4-benzoxazine-l-one 

(Ekeley  and  Dean),  A.,  i,  212. 
2-Acetylindandione,    metallic    salts    of 

(Hantzsch  and  Gajewski),    A.,    i, 

871. 
Acetylindoxyl,  6-bromo-  (Friedlander, 

Bruckner,   and    Deutsch),    A.,    i, 

318. 
Acetyl- Meucine,  chloro-  (Abderhalden 

andFoDOR),  A.,  i,  951. 
Acetyl-Z-leucyl-rf- alanine,   chloro-   (Ab- 

DEiiHALDEN  and  Fodor),  A.,  i,  951. 
Z-Acetylmalic  acid,  hydrolysis  of  (Holm- 
berg),  A.,  i,  943. 
5-Acetyl-2-metlioxydiphenyliodinium 

hydroxide  and  its  salts  (Willgerodt 

and  Burkhard),  A.,  i,  630. 
Acetylmethylaminoterephthalic      acid, 

methyl  ester  (Wegscheider,  Faltis, 

Black,  and  Huppert),  A.,  i,  264. 


Acetylmethylcarbinol,     production    of, 

by  bacteria  (Harden  and   Norris), 

A.,  ii,  282,  474;  (Thompson),  A.,  ii, 

282. 
l-Acetyl-4-niethylcoumarone,      2-hydr- 

oxy-,  derivatives  of  (Auwers)j  A.,  i, 

484. 
4-Acetyl-l-methyl-4-ethyk?/c^hexan-3- 

one  (Leser),  A.,  i,  778. 
a-Acetyl-/3-methylglutaconic  acid,  ethyl 

ester  (Bland  and  Thorpe),  T.,  1565. 
3-Acetyl-l-methylindoxyl,        6-bromo- 

(Ettinger  and  Friedlander),  A.,  i, 

729. 
4-Acetyl-6-methyl-l:2:3-oxadiazole    {di- 

azoacetylacetonc     mihydride)    (Wolff 

and  Greulich),  A.,  i,  1029. 
3-Acetyl-4-niethylpyridine-2(or  6)-carb- 

oxylic  acid(MuMM  and  Bergell),  A., 

i,  937. 
3-Acetyl-4-methylpyridine-2:6-dicarb- 

oxylic  acid  (Mumm  and   Bergell), 

A.,  i,  936. 
2-Acetylmethylthiol-4-methyl-l:6-di- 

hydro-6-pyrimidone     (Johnson     and 

Moran),  a.,  i,  914. 
4-Acetyl-6-methyl-l:2:3-triazole  (Wolff 

and  KrIjche),  A.,  i,  1030. 
4-Acetyl-3-?n-and7)-nitrophenyldihydro- 

2:4-benzoxazines  (Ekeley  and  Dean), 

A.,i,  212. 
a-Acetylphenylacetanilide  (Wolff  and 

Greulich),  A.,  i,  1029. 
4-Acetyl-3-piienyldihydro-2:4-benzoxaz- 

ine-1-one  (Ekeley  and  Dean),  A.,  i, 

211. 
l-Acetyl-3-phenyldioxindole  (Kohn  and 

Ostersetzer),  a.,  i,  51. 
Acetylphosphorous  acid  (Brooks),  A.,  i, 

332. 
2-Acetylpyrrole,  aziue  of  (Knorr  and 

Hess),  A.,  i,  900. 
Acetylpyrroles  (Knorr  and  Hess),  A., 

i,  900. 
Acetylpyruvic  acid  {acctoneoxalk  acid) 

and  its  salts  and  derivatives  (Mumm 

and  Bergell),  A.,  ii,  936. 
l-Acetyla/josafranone   (Kehrmann  and 

Masslenikoff),  a.,  i,  1033. 
Acetylsalicylic     acid.      See    Acetoxy- 

benzoic  acid. 
w-Acetylstyrene-TO-carboxylic  acid 

(SiMOMS,  Boehme,  and  Benenson), 

A.,  i,  564. 
Acetyltannin,  action  of,  with  alcoholic 

ammonia  (Nierenstein),  A.,  i,  290. 
(7-Acetyltrimethyldihydroresorcin    and 

its    derivatives    (Crossley  and   Re- 
nouf), T.,  1536;  P.,  223. 
4-Acetyl-l  :l:4-trimethylc2/cZoliexan-3- 

one   and    its  oxime  (Leser),   A.,   i, 

779. 
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3-Acetyl-2:4:6-trimethylpyrrole 
(Kist'HKRiind  Baktjiolomaus),  A.,  i, 
384  ;  (CoLAOiccm),  A.,  i,  647. 
Acid,  C4HQO3S,  from  maleic  acid  and  sod- 
ium tliiosulphate,  and  its  derivatives 

(Tanatar  and  Vouansky),  A.,  i, 

941. 
C7H14O2,  barium  salt,  from  j8-metl»yl- 

heptan-C-ol(GuERnBT),  A.,  i,  527. 
CyHj202,  from  oxidation  of  torecamph- 

ene  (Aschan),  A.,  i,  367. 
CgHi^Oa,  from  caryophyllcne  and   its 

derivatives  (Semmleu  and  Mayer), 

A.,  i,  121. 
CaHijO.j,    from    oxidation    of    ketone 

CjoHigO,  and  its  derivatives  (Semm- 

i,ER  and  Mayeu),  A.,  i,  121. 
CgHjaOg,  from  camphenic  acitl,  and  its 

salts  and  anhydride  (Hawoiith  and 

King),  T.,  1980. 
C9H14O3,     from    oxidation    of    tere- 

camphene  (Aschan),  A.,  i,  367. 
CgHiflOo,    from    oxidation   of   ketone 

CioHisO,      and      its      derivatives 

(Semmler    and    Maybr),    A.,    i, 

121. 
CioH.flO^,  from  Cluytia  similis  (Tutin 

and  Clewer),  T.,  2223  ;  P.,  265. 
CjoHioOb,  from  oxidation  of  sparteil- 

ene  (Moureu  and  Valeur),  A.,  i, 

210. 
CioH^OaN,  from  Ci,Hb03N  and  hydr- 

iodicacid  (Tkoger  and  Kroseberg), 

A.,  i,  896, 
CiiHgOaN  ( +  2HoO),  from  oxidation  of 

galipine     sulphate     (Tr5oer    and 

Kroseberg),  A.,  i,  896. 
CjoH2oOo,from  «-hydroxy-  e-cyclohexyl- 

hexoic  acid  (Wallach   and  Ost), 

A.,  i,  568. 
C13H14O9,  from  oxidation  of  picrotoxin 

(Baroer  and  Clarke),  A.,  i,  1008. 
Ci3H,g07,  from  ethyl  camphorylidene- 

cyanoacetate  (Fouster  and  With- 
ers), T.,  1337. 
CibH-^Oj,  from  the  action  of  alkali  on 

picrotin  (Horrmann  and  Sevdel), 

A.,  i,  1009. 
CiiHjsO.^,  and  its  derivatives  (Ramart- 

Lucas),  a.,  i,  556. 
CaoHggOg,  and  its  salts  and  esters,  from 

the  condensation  product  of  acetone 

and  ;p-cresol  (ZiNCKE  and  Oaebel), 

A.,  i,  443. 
CaoHaoOg,    from    benzylpyruvic    acid 

(Bougault),  a.,  i,  771. 
CaoHaoO.(  +  iH.p),  from  the  alkaline 

hydrolysis  of  o-hydroxy-7-phenyl- 

crotonamide(BoTTOAULT),  A.,  i,  771. 
C.2oH,703N,  from   the  alkaline   hydr- 
olysis of  o-hydroxy-7-phenylcroton- 
amide  (Bougault),  A.,  i,  771. 


Aoid,  CgeHggO^,  from  a0-diphenyloctane 
and  oxalyl  chloride,  and  its  deriva- 
tives (v.    Braun    and    Deutsch), 
A.,.i,  688, 
CgsHjaOj,  and  its  semicarbazone  from 
degradation  products  of  cholesterol 
(Winuauh),  a.,  i,  450. 
CajH.^OijN.j,  from  oxidation  of  brucinol- 
one    acetate,     and    its    dervatives 
(Leuchs    and    BREW8TER),iA.,    i, 
211. 
CMHsgOg,  and  its  sodium  salt,  from 
degradation  products  of  cholesterol 
(WiNDAUs),  A.,  i,  450. 
C4oH7oOg,  and  its  salts  and  derivatives, 
extracted  from  birch  trees  (GRAasKR), 
A.,  ii,  593. 
Acids,  bases  and  salts,  ammonia  system 
of  (Franklin),  A.,  ii,  451. 
dissociation  formula  for  (Kendall), 

T.,  1275;  P.,  158. 
relation  between  the  strengths  of,  and 
their  activity  (Kabe  and  Felle), 
A.,  i,  1014. 
ionisation   in   titration  of  bases  and 
(Folin  and  Flanders),  A.,  ii,  634. 
catalytic  action  of  (Bredio,  Millar, 
and  Braune),  A.,  ii,  748  ;  (Sneth- 
lage),  a.,  ii,  749. 
action    of   aqueous    solutions  of,   on 
olefines  (Michael   and    Brunel), 
A.,  i,  821. 
ingestion  of,  after  partial  extirpation 
of  the  pancreas  (Labb£  and  V iolle), 
A.,  ii,  69. 
containing  alcoholic  hydroxyl,  basicity 

of  (Calcaqni),  a.,  i,  935. 
carboxylic,     transformation    of,    into 
ket€n-hydrate.s(MoHR),  A.,  i,  362. 
action    of,    with     benzcnesulphon- 

amide  (Rouiller),  A.,  i,  684. 
complex  mercury  salts  of  (Farben- 
fabriken    vorm.   F.   Bayer  & 
Co.),  A.,  i,  754. 
mercury    compounds    of    esters    of 
(Farbenfabriken     vorm.      F. 
Bayer  &  Co.),  A.,  i,  596. 
dibasic,  action  of  Grignard  reagents  on 
esters  of  (Hewitt  and  Steinberg), 
P.,  140. 
fatty,  action  of  ozychlorides  of  silicon 
on  sodium  salts    of   (Zanetti), 
A.,  i,  935. 
separation    of     liquid    and     solid 
(Fachini  and  Dorta),  A.,  i,  532. 
bromination  of  (Smith   and   Lew- 
cock),  A.,  i,  826. 
constitution     of    the     bimolecalar 
cyanides  of  the  (Bardroff),  A.,  i, 
762. 
oonstitution   of    complex    metallic 
salts  of  (Dubsky),  a.,  i,  675. 
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Acids,  fatty,  glycerides  of  (Bombr  and 

Limpeich),  a.,  i,  600. 
haemolytic  power  of  (McPhedran), 

A.,  ii,  371. 
estimation  of  the  molecular  weights 

of  small  quantities  of  (Arnold), 

A.,  ii,  396. 
estimation  of  olein  in  (Dttbovitz), 

A.,  ii,  701. 
a-bromo-,  menthyl  esters  of  (Chris- 
topher and  Hilditch),  T.,  202. 
higher,  solubilities  of  the  lead  salts 
of,    in    ether    and     petroleum 
(Neave).  a.,  i,  748. 

carbohydrate  esters  of  (Bloor), 
A.,  i,  ?32  ;   ii,  365. 

optically    active     derivatives    of 
(Hilpitch),  T.,  192. 

absorption  of  glycerides  of  (Ar- 
GYRis    and    Frank),    A.,    ii, 
1069. 
substituted,  hydrolysis  of  esters  of 

(Drushel),  a.,  i,  599  ;  ii,  147  ; 

(DRUSHELand  Dean),  A.,  ii,  927. 
unsaturated,  reduction  of  (Fokin), 

A.,  ii,  234. 
volatile,  detection  and  estimation  of 

(Edelstein    and    v.    Csonka), 

A.,  ii,  872. 
halogen-substituted,    velocity    of   re- 
action of  bases  with  (Johansson), 
A.,  ii,  544. 
inorganic,    action    of   alkyloxides  on 
esters   of   (Rabtsevitsch-Zubkov- 
sky),  a.,  i,  233. 
organic,     ionisation     of   (Michael), 

A.,  ii,  826. 
conductivity    and     dissociation    of 

(Wightman  and  Jonbs),  A.,  ii, 

1035 ;    (Springer    and    Jones), 

A.,  ii,  1125. 
conductivity    of,    in    acetophenone 

solution    (Creighton),     A.,    ii, 

1125. 
conductivity  and  ionic  concentration 

in  mixtures  of  molybdic  acid  and 

(Wintgen),  a.,  ii,  321. 
as  catalysts  (Biddle),  A.,  ii,  1048. 
cupric  alkaline  salts  of  (Pickering), 

T.,  1614;  P.,  142. 
sodium  salts,  influence  of,  on  hydr- 
olysis   by    alkali    (Senter    and 

Btjlle),  T.,  2528;   P.,  288. 
electrolysis  of  (Petersen),   A.,  i, 

409. 
preparation  of  esters   of  cyclohex- 

anols      and     (Senderens      and 

Aboulenc),  a.,  i,  694. 
compounds      of,      with       mercury 

salicylate  (Kerb),  A.,  i,  932. 
saturated,   esterification  of   (Thomas 
and  Sudborough),  T,,  317. 


Acids,  saturated,  hydrolysis  of  esters  of 
(Williams    and    Sudborouoh),  J 
T.,  412;  P.,  41.  1 

true    and    pseudo,    conductivity    of, 
in   mixtures  of  acetone   and  water 
(Sluiter),  a.,  ii,  889. 
unsaturated,     relation     between     the 
iodine  number  and  the  structure 
of(PoNzioand  Gastaldi),  A.,  i, 
748. 
esterification  of  (Thomas  and  Sud- 

borough),  T.,  317. 
hydrolysis  of  esters  of  (Williams 
and  Sudborough),  T.,  412;  P., 
41. 
unsymraetrical    di-    and    poly-basic, 
esterification  of  (Wegscheider  and 
Faltis  :  Wegscheider  and  Black), 
A.,    i,    463 ;    (Wegscheider    and 
Huppert),  a.,  i,  464. 
volatile,     formation     of,     by     yeast 

(Osterwalder),  a.,  ii,  475. 
standardisation     of,     without    alkali 
solutions    (Klinkerfues),    A.,    ii, 
87. 
estimation      of,     in     oils     and     fats 

(Loebell),  a.,  ii,  211. 

estimation    of,    in    wines   (Repiton  ; 

Koczirz),  a.,  ii,  211. 

Acid  anhydrides.    See  Anhydrides, 

Acid  chlorides,  action  of,  on  potassium 

nitrate  (Diels  and  Okada),  A.,  i, 

3. 

condensation   of,  with    ethyl    eyano- 

acetate,  malonate,  and  acetoacetate 

(WEizMANN,DAViEs,and  Stephen), 

P.,  103. 

action  of,    on    ethyl  diethoxyacetate 

(Mylo),  a.,  i,  4. 

fatty-aromatic,    action   of  aluminium 

chloride      on     (v.      Braun     and 

Deutsch),  a.,  i,  435. 

Acid  dichlorides,  constitution  of  (Ott), 

A.,  i,  828. 

absorption   spectra    and  action  with 

ammonia       of      (Scheiber       and 

Knothe),  a.,  i,  701. 

Aconitic  acids,    chemistry   of   (Bland 

and    Thorpe),   T.,    1490 ;    P.,    131, 

195. 

Aconitine,  constitution  of  (Brady),  P., 

289. 

oxidation  of,   and    its  permanganate 

(Carr),  T.,  2241;  P.,  253. 
action  of,  on  respiration  (Haetitng), 

A.,  ii,  965. 
toxicological  detection  of  (Fxjhner), 
A.,  ii,  105. 
Acraldehyde  (Oechsner  de  Coninck), 
A.,  i,  527. 
preparation  of   (Wohl    and  Mylo), 
A.,  i,  677. 
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Aoraldehyde,     o-bromo-,    reactions    of 
(Lbspikau),  a.,  i,  7. 
;3-hydroiy-,  colour   and  absorption  of 
the  dirosanilidines  of  (Rkitzenbteix 
and  15()N1T8Ch),  A.,  i,  662. 
Acraldehyde-2-,  •3-,  and  -4-dileucaniIi- 
dines,    /3-hydroxy-,    and    thoir    salts 
(Keitzknstkin  and  Bonitsoh),  A.,  i, 
663. 
Aoraldehyde-3-  and  -4-leuoodianilidine, 
^-hydroxy-,  hydrochlorides  (Rkitzen- 
8TEIN  anil  B6NIT8CH),  A.,  i,  664. 
Aoraldehyde-5-methyI-2-dileacotolaidi- 
dine,  3-hydroxy-   (Reitzenstbin  and 
Bonitsoh),  A.,  i,  663. 
Aoraldehyde-e-methyl-S-dileaootolnidi- 
dine,  /3-liydroxy-  (Reitzenstein  and 
BoNiTsrn),  A.,  i,  664. 
Acraldehyde-5-,and  -6-metliyl-4diIeuoo- 
toluididines,    3-hydroxy-,   and    their 
salts  (Reitzenstein  and  Bonitsoh), 
A.,  i,  663. 
Acraldehyde-6-methyl-3-leucodi-p-tolui- 
didine,      j3-hydroxy-,     hydrochloride 
(Reitzkn.stkin  and  Boxitsch),  A.,  i, 
664. 
Aoraldehyde-4-methyl-3-leaootolaidi- 
dlne,  /3-hydroxy-  (Reitzenstein  and 
Bonitsoh),  A.,  i,  663. 
Acridine,    action    of,    on   trypanosoines 

(Laveran  and  Roudsky),  A:,  ii,  75. 
Acridine,  2:8-rfiamino-,  preparation  and 
derivatives     of,    and    2:8-rfihydroxy- 
(Benda),  a.,  i,  651. 
Acridylpyronine  (Pouai-Koschitz, 

AuscHKAP,  and  Amsler),  A.,  i,  223. 
Actinium,  range  of  a-rays  from  (Geioer 
and  Ncttall),  A.,  ii,  1022. 
emanation,  diffusion  of  (McLennan), 
A.,  ii,  889. 
and  thorium   emanation,    diffusion 
and   transformation   of  (Le.sme), 
A.,ii,  1032. 
solubility    of,    in    liquids    and    in 
charcoal  (v.  Hevesy),  A.,  ii,  117. 
detection  of,  in  minerals  containing 
actinium  (v.    Hevesy),  A.,    ii, 
116. 
Aotinolite  from  Sardinia  (Lovibato),  A., 

ii,  359. 
Aoyl  chlorides,   action   of,    on  primary 
amides  (Titherley  and  Holden),  T., 
1871  ;  P.,  227. 
Aoylaoetonates  of  vanadium  (Morgan 

and  Moss),  P.,  199. 
Aoylaminoketones,   isomeric    change  of 
halogen-substituted  diaoylanilides  into 
(Angel),  T.,  615  ;  P.,  46. 
Adaline.    See  a-£thylbutyrylcarbamide, 

a-bromo-. 
Adamite     from      Reichenbach      Baden 
(DpRRFELD),  A.    ii,  1181. 


Address,  congratulatory,  to  the   Royal 
Society,  P.,  248. 

presidential  (Frankland),  T.,  654. 
Adenine,  compound  of,  with  a  hexose 

(Mandel  and  Dunham),  A.,  i,  320. 
Adenium    Hongkel,    pharmacology    of 

(Lei'RINCk),  a.,  ii,  479. 
Adipic  acid,  dry  distillation  of  (Asohan), 

A.,  i,  .536. 
Adrenal  glands.     See  Glands. 

secretion,  effects  of  asphyxia,  hyper- 

fmiea  and  sensoir  stimulation  on 
Cannon   and    Iioskins),    A.,    ii, 
70. 
Adrenaline,  secretion  (Elliott),  A.,  ii, 
367. 
in  blood  (O'Connor),  A.,  ii,  459. 
action  of,  on  blood-pressure  (Burket  : 

Paton  and  Wat.son),  A.,  ii,  789. 
action  of,  on  blood-vessels  (Ooawa), 

A.,  ii,  281. 
action  of,  on  the  heart  (Stbwart),  A., 

ii,  965. 
influence  of,   on  gaseous  metabolism 

(HAri),  A.,  ii,  179. 
effects  of  injection  of  (HosKlNS  and 

M'Glure),  a.,  ii,  1196. 
production  of  glycosuria  by  injection 
of  (Kleiner  and  Meltzer),  A.,  ii, 
281. 
effect  of,  on  the  intestine  (Hoskins), 

A.,  ii,  189. 
action  of,  on  respiration  (FucHS  and 
R6th),  a.,  ii,  654  ;  (Wilenko),  A., 
ii,  789. 
Adsorption    (Schmidt),     A.,    ii,    236  ; 
(Rakowski),  a.,  ii,  287,  743,  913  ; 
(Estrup),  a.,  ii,  742. 
law  of  (Arrhenius),  A.,  ii,  138. 
experiments  on  (Estrup  and  Andeb- 

sen),  a.,  ii,  435. 
phenomena  of  (Gcrwitsch),   A.,  ii, 

833. 
relation  between  ionisation  and  (Gbb- 

hard),  a.,  ii,  141. 
in  solution  (v.  Georgievics),  A.,  ii, 

140,  236. 
negative,  isotherms  of  (Estrup),  A., 
li,  912. 
.Ssoalln,  detection  of,  in  plants  (Tun* 
mann).  A.,  ii,  104. 
detection     of,    by    microsublimation 
(TUTIN),  A.,  ii,  307. 
Affinity,  chemical  : — 
Affinity    and    valency    (Buesekin), 
A.,  ii,   443,    444  ;    (Bofjerbn, 
ScHWEizER,and  van  der  Want), 
A.,  ii,  444. 
chemical  (Bronsted),  A.,  ii,  20, 736. 
residual,  relation  between  chemical 
constitution   and    (Clarki),    T., 
1788     P.,  220 
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Affinitt,  chemical  : — 
Aasociation   and   viscosity    (Thole), 

T.,  552;   P.,  51,  286. 
Chemieal  equilibria,  in  solutions  (Dv- 
brisatt),  a.,  ii,  32,  339. 

influence  of  the  energy  of  motion 
on  (Roder),  a.,  ii,  543. 
Chemioal  kinetics  of  chemical  reac- 
tions (Orloff),  a.,  ii,  243. 

of  gas  reactions  (Trautz),  A.,  ii,  746. 

of  photochemical  reactions  (Wei- 
oert),  a.,  ii,  880. 

of  the  reaction  between  hydriodic 
and  chromic  acids  (GoLBLUH  and 
Lew),  a.,  ii,  924. 

of  the  reaction  between  ethyl  iodide 
and  silver  nitrate  in  alcoholic 
solvents  (Peakce  and  Weigle), 
A.,  ii,  925. 

of  the  formation  of  oxonium  di- 
bromides  in  organic  solvents 
(Tschelinzeff),  a.,  ii,  926. 

of   the   hydrogen   peroxide  sodium 
thiosulphate  reaction  (Abel),  A., 
ii,  927. 
Kinetic  theory  of  gases  (Chapman), 

A.,  ii,  340. 
Chemioal  reactions,  molecular  statis- 
tics of  (Strutt),  a.,  ii,  1045. 

apparent  change  in  weight  during 
(Manley),  a.,  ii,  928. 

kinetics  of  (Orloff),  A.,  ii,  243. 

heterogeneous,    theory     of     (Hey- 
mann),  a.,  ii,  1155. 
Dilution  law,  deduction  of  the  (van 

Rossem),  a.,  ii,  1147. 
Distribution  law  (Hekz),  A.,  ii,  1152. 
Catalysis  (Boeseken),  A,,  i,  65. 

theory  of  (Agree),  A.,  ii,  1047. 

r61e  of  intra-atomic  electrons  in 
(Achalme),  a.,  ii,  340,  530  ; 
(Muller),  a.,  ii,  530. 

by  cations  (Holmberg),  A.,  ii,  443, 
1048. 

positive  and  negative,   lecture  ex- 
periment to  illustrate  (Zenoelis), 
A.,  ii,  246. 
Catalytie  reactions  at  high  tempera- 
tures and  pressures  (Ipatieff  and 

Balatsohinsky),  a.,  i,  7,  37. 
Hydrolysis  (Aoeno  and  Valla),  A., 
ii,  243. 

of  alcoholic  solutions  (HAGGLimD), 
A.,  ii,  910. 
Dissociation,  theory  of,  compared  with 
experience  (Colson),  A.,  ii,  436. 

of  weak  electrolytes,  determination 
of  (D'Agostino  and  Quaglia- 
RIELLO),  A.,  ii,  1158. 

of  natural  ores  and  chemical  com- 
pounds (Hempel  and  Schxtbert), 
A.,  ii,  904. 


Affinity,  chemical  :— 
Velocity  of  chemical  change,  varia-i 
tion  of,    with    temperature    (Har-1 
court  and  Esson),  A.,  ii,  923. 
Velocity  of  crystallisation  (Wagner), 
A.,  ii,  29;   (Tammann),   A.,  ii,- 
1147. 
in  capillary  tubes  (Grinakovsky), 
A.,  ii,  911. 
Veloeity  of  crystallisation  and  disso* 

lution  (Marc),  A.,  ii,  336. 
Velocity  of  hydrolysis  by  alkali,  in- 
fluence of  sodium  salts  of  organic 
acids  on  (Senter  and  Bulle), 
T.,  2528;  P.,  288. 
of  alkyloxyamides  (KiLPi),  A.,  ii, 
748. 
Velocity    of    reaction    (Poma     and 
Tanzi),  a.,  ii,  633. 
influence  of  solvents  on  (v.   Hal- 
ban     and      Kiesch),     A.,     ii, 
1046. 
influence    of    neutral    solvents    on 
(Patterson  and  Montgomerie), 
T.,  26,  2100  ;   P.,  240. 
of  alkyl  haloids  and  tertiary  bases 
(Preston  and  Jones),  T.,  1930; 
P.,  229. 
between    gases    (Briner),    A.,    ii, 
544. 
Velocity  of  reduction  of  sugars  with 
Fehling's  solution  (Laird),  A.,  ii, 
244. 
Agave  sisalana.     See  Hemp. 
Aggregation,    new    theory    as    to    the, 
nature  of  states  of  (Schames),  A.,  ii, 
738,  1141. 
Air.    See  Atmospheric  air. 
Alanine,   formation    of,    from  glycogen 
(Fellner),  a.,  ii,  279. 
action  of,  on  the  excretion  of  acetone 

(Forssner),  a.,  ii,  72. 

separation  of  glycine  from  (Levenk 

and  VAN  Slyke),    A.,  i,  681. 

{{•Alanine    picrolonate    (Abderhalden 

and  Weil),  A.,  i,  422. 
cfZ-Alanine    picronolate    (Levene    and 

van  Slyke),  A.,  i,  681. 
ci-Alanyl-d-aminobutyrylglycine      (Ab- 
derhalden   and     Chang),     A.,    i, 
339. 
(2-Alauylglycine    (Abderhalden    and 

FoDOR),  A.,  i,  951. 
c?-Alanylglycyl-Meucine      (Abderhal- 
den and  Fodor),  A.,  i,  951. 
f^-Alanyl-Mencylglycine  and  its  copper 
salt  (Abderhalden  and  Fodor),  A,,  i, 
951. 
Albanite   (Istrati    and    Mihailescu), 

A.,  ii,  773. 
Albin  (BiNG  and  Ellermann),  A.,  ii 
788. 
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Albamin,  coagulation  of,  by  heat  (Val- 
lery),  a.,  ii,  212. 
heat    coagulation     and    solution     of 

(Gayda),  a.,  i,  399. 
coagulation   of,   and    its    gravimetric 
and    volumetric    estimation    (Val- 
i.ert),  a.,  ii,  1011. 
See  also  Egg-albumin. 
Albumoses,  compounds  of,  with  ferric 
salts    (RoHMANN   and  Shmamine), 
a.,  i,  735. 
detection  of,  in  urine  (FiTTlPALDi),  A., 
ii,  107. 
Alchemy,  history  of  (WiEDteMANN),  A., 

ii,  547. 
Alcohol,     CbHisOj    from     oxidation    of 
1-allylcyclohexauol  (Saytzeff),  A., 
i,  777. 
OjoHigO    from     reduction    of    citral 

(Law),  T.,  1025. 
CioH.juO  from  oil  of  Rliizoma  impera- 

tori«  (Lange),  A.,  i,  371. 
CigHj^O     from     i3-methylheptan-C-ol 
(Guekbet),  a.,  i,  527. 
Alcohol.     See  Ethyl  alcohol. 
Alcohols,    electrical  conductivity   of,  in 
liquid    hydrogen   chloride   (Akchi- 
bald),  a.,  ii,  527. 
and  ethers,  viscosity   of  mixtures    of 

(Baker),  T.,  1409;  P.,  165. 
catalytic  dehydration  of  (Senberens), 

A.,  i,  406. 
dehydration    of,   by   sulphonic   acids 

(Wuyts),  a.,  i,  .598. 
action  of  boric  acid  on  (  Boeseken  and 

VAN  Rossem),  a.,  ii,  147. 
of   the    hydroaromatic    and    terpene 
series  (Pickard  and  LrrrLEBURv), 
T.,  109. 
of  the  terpene  group,  catalytic  action 
of  copper  at  300*  on  (Nbave),  T., 
518;  P.,  53. 
aromatic,  preparation  of  (Vavon),  A., 

i,  260. 
cyclic,      catalytic      dehydration      of 

(Senderens),  a.,  i,  441. 
fatty,      catalytic       dehydration      of 
(Senderens),  A.,  i,  331. 
higher,  optically  active  derivatives 

of  (HiLDITCH),  T.,  192. 
saturated,  absorption  of  ultra-violet 
radiation  by  (Massol  and  Fau- 
con),  a.,  ii,  1116. 
monatonic,  acidity  of  (FChnbr),  A., 

ii,  188. 
primary,  action  of  potassiam  hydrox- 
ide on  (Guerbet),  a.,  i,  67. 
condensation  of  secondary  alcohols 
with   the   sodium    derivatives  of 
(Guerbet),  A.,  i,  627. 
polyhydric,  from  sugars,  action  of  ben- 
zaldehyde  on  (Meunibr),  A.,  i,  268. 


Alooholi,  secondary,    action   of   potas- 
sium  hydroxide    on  (Querhet), 
A.,  i,  164. 
condensation  of,   with  the  sodium 
derivatives    of  primary    alcohols 
(Guerbet),  A.,  i,  527. 
containing    the    isopropyl     group, 
rotations  of  (Pickard  and  Ken- 
yon),  T.,  620. 
tertiary,  action  of  potassium  hydroxide 

on  (Guerbet),  A.,  i,  331. 
colour  reaction  of  (Rosenthaler),  A., 

ii,  871. 
distinction   between,   by  microchemi- 
cal  means  (Ferrer),  A.,  ii,  607. 
Aldacines,      aromatic,      reduction      of 

(CuRTius),  A.,  i,    137,  307,  505. 
Aldehyde,  CgHj402  and  its  semicarbazone, 
from    oxidation   of  3-methylpulegene 
(Rupe,  Schobel,  and  Abego),  A.,  i, 
573. 
Aldehydes,     catalytic     preparation     of 
(Sabatier  and    Mailuk),    A.,    i, 
288. 
polymerisation     of     (Franks     and 

Wozelka),  a.,  i,  413. 
absorption  spectra   of    (Purvis  and 

McCleland),  T.,  1810  ;  P.,  238. 
replacement  of  oxygen  by  hydrogen  in 

(Wolff),  A.,  i,  988. 

action  of  alcoholic  ammonia  on,   in 

sunlight  (Inohilleri),  A.,  i,  831. 

condensation  of  2:4-dimethylquinoline 

with  (Spallino  and  Cucchiaroni), 

A.,  i,  581. 

condensation  of  pentaerythritol  with 

(Read),  T.,  2090  ;   P.,  240, 
action  of,  on  pyrrole  derivatives  (CoL- 

ACiccHi),  A.,  i,  491. 
condensation      of,     with    tryptophan 

(Homer),  A.,  i,  401, 
aromatic,  synthesis  of  (Gattermann), 
A.,  i,  984, 
condensation    of,    with    phenylgly- 
collonitrile  in  presence  of  thionyl 
chloride  (Minovici  and  Zknov- 
101),  A„  i,  699, 
chlorinated,  action  of  ammonium  cya- 
nide on  (Raske),  a.,  i,  334, 
fatty,  action  of  alkali  hydroxides  on 
(Ekecrantz),  a,,  i,  788, 
eflfect      of,      on     rabbits'     arteries 
(LoEB),  A.,  ii,  857. 
unsaturated,  electrolytic  reduction  of 
(Law),  T.,  1016;  P.,  98. 
Aldehydic  substances,  formation  of,  on 
perfusion  of  the  liver  (Masuda), 
A.,  ii,  1074, 
Angeli-Rimini  reaction  for  (Amokli), 
A,,  i,  117,  626  ;  (Balbiano),  A.,  i, 
474  ;  (Baudisch  and  Coert),   A., 
i,  605, 
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Aldehydo-acidi,  aromatic  (Simonis, 
BoEHME,  and  Benenson),  A.,  i, 
564. 
m-,  and  ^-Aldehydobenzenea«o-/3-naph- 
tiioli  (Friedlander  and  Lekk),  A., 
i,  702. 
4-Aldehydobenzoic      acid,      2-nitroso- 

(Suida),  a.,  i,  117. 
a-2-AIdeliydo-4-methylplienozypropionic 
acid  and  its  derivatives  (Auweks),  A., 
i,  1011. 
a-o-Aldehydophenoxypropionio  acid  and 
its    ethyl     ester     (Auwers),    A.,    i, 
1010. 
^-Aldehydophenyl-ji^-tolyliodoniain 
hydroxide  and  its  salts  and  derivatives 
(WiLLGERODT    and     Ucke),    a.,     i, 
774. 
jS-Aldehydopropionio  acid  (Harries),  A. , 
i,  827. 
and  its  derivatives  (CARRifeRE),  A.,  i, 
410. 
o-Aldehydosuccinanilic    acid    (Perkin 

and  Robinson),  P.,  155. 
2-AIdeliydo-j)-tolylozyaoetic    acid    and 
its    ethyl    ester    (Auwers),    A,,    i, 
1010. 
Aldol  bases,  constitution  of  (Edwards, 
Garrod,  and  Jones),  T.,  1376  ;  P., 
163. 
quinoline     and     tetrahydroquinoline 
derivatives    from  (Garrod,  Jones, 
and  Evans),  T.,  1389  ;  P.,  164. 
Aldoses,  distinction  between  ketoses  and 

(Betti),  A.,  ii,  498. 
Alendrin.     See  isoPropyl  carbamate,  $fi- 

dichloTo-. 
Alfalfa,  colouring  matters  in  (Jacobson), 
A.,  ii,  976. 
myristone    from  (Jacobson),   A.,   ii, 
80. 
Alfalfone  and  its  carbinol  (Jacobson), 

A.,  i,  239. 
Algae,  red  and  blue   pigments   of  the 
(Kylin),  a.,  i,  289. 
assimilation  of  nucleic  nitrogen   and 
phosphorus  by  (Teoderesco),  A., 
ii,  974. 
Alimentary  canal,  action  of  drugs  on  the 
(Klocman),  a.,  ii,  965. 
adaptivity  of  the,  to  ferment  forma- 
tion   (v.    Tsohermak),    a.,    ii, 
1066. 
Alizarin,  dithio-  {l:2-dithiolanthraquin- 
one),    ethers    of    (Lenhard),    A.,   i, 
997. 
Alkali  carbonates  and  sulphates,  mutual 
solubility  of,  in  the  solid  state  at 
high  temperatures  (Amadori),  A., 
ii,  917. 
hydrogen     carbonates, 'r  detection     of 
(Haslam),  a,,  ii,  686. 


Alkali  chlorides,  velocity  of  absorption 
of  water  by  (Schuyten),  A.,  ii, 
746. 
and  nitrates,  physical  properties  of 

(Haigh),  a.,  ii,  929. 
and     phosphates,    combination    of 
(Amadori),  A.,  ii,  940. 
chromates,  crystallography  of  double 
salts  of,  and  magnesium  chromate 
(TuTTON    and    Porter),   A.,  ii, 
560. 
molybdates,    sulphates,    and    tung- 
stat«s,    reciprocal    solubility     of 
(Amadori),  A.,  ii,  757. 
haloids,  combination  of  silver  haloids 

with  (Sandonnini),  A.,  ii,  941. 
hydroxides,   action    of,    on    aliphatic 
aldehydes    (Ekecrantz),    A.,   i, 
788. 
action  of  ozone  on  (Traube),  A.,  ii, 

844. 
and    carbonates,    precipitation     by 
means  of  (JoRDis),  A.,  ii,  745. 
compounds  of  halogenated  phenols 
and   (ScHiJLKE   &    Mayr  and 
Flemming),  a.,  i,  848. 
^criodates  (Auger),  A.,ii,  757. 
iodides,    action    of   radium    rays    on 

(Kailan),  a.,  ii,  522. 
metals,   preparation  of  (Specketer), 
A.,  ii,  1167. 
relation  between  the  atomic  weights 
and  spectra  of  the  (Bijry),  A.,  ii, 
821. 
distribution  of  light  in  the  discharge 
from  vapours  of  the  (Kunz  and 
Kemi'),  a.,  ii,  725. 
canal  rays  in  vapours  of  the  (Gold- 
stein), a.,  ii,  8. 
emission  of  negative  electrons    by 
heated    (Fredenhagen),   A.,   ii, 
517. 
vapour    pressure    of   (Hackspill), 

A.,  ii,  430. 
absorption  of  light  by  salts  of(Hou- 

stoun),  a.  ,  ii,  507. 
isopolymorphism  of  salts  of  (Jaeg- 
er), A.,  ii,  47. 
solubility  of  salts  of,  in  the  correi 
spending  acids    (Herz),    A.,   ii, 
154. 
colloidal,    photo-electric    effect 
(Pohl  and  Pringsheim),  A., 
817. 
double   sulphites    of   mercury  and 
(Baubigny),  a.,  ii,  1175. 
nitrates  and  sulphates,  double  salts  of 
(Schreinemakers  and  Massink),! 
A.,  ii,  553. 
peroxides,  preparation  of,  from  alkali 
hydroxides   and    oxygen  (Fischer 
and  Ploetze),  A.,  ii,  553. 
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Alkali  oalts,  difTnaion  of  the  vapours  of, 
in  f1ani»s  (Wilson),  A.,  ii,  744  ; 
(Becker),  A.,  ii,  1043. 
formation  of  solid  solutions  of 
(Bkuni  and  Meneguini),  A.,  ii, 
914. 
conipounds   of,  with   organic   bases 

(Calzolari),  a.,  i,  609. 
toxic  effects    of,   on    soil    bacteria 
(Livman),  a.,  ii,  76,  473. 
silicates  and  sulphates,  fusion  experi- 
ments   with   (GiNSBERc),     A.,    ii, 
919. 
sulphates,     equilibrium     of     lithium 
sulphate  with  (Spielukin),  A.,  ii, 
917. 
and  carbonates,    mutual  solubility 
of,   in   the    solid    state  at    high 
temperatures  (Amadori),   A,,  ii, 
917. 
and     silicates,    fusion    experiments 
with  (Ginsberg),  A.,  ii,  919. 
sulphites,  action  of,   on  copper  salts 

(Baubigny),  a.,  ii,  351,  447. 
thiocyanates,  toxicity  of  (Franz),  A., 
ii,  668. 
Alkalis,  ionisation  in  titration  of  acids 
and  (Folin  and  Flanders),  A.,  ii, 
684. 
estimation  of,  in  silicates  (Makinkn), 
A.,  ii,  297. 
Alkaline -earth     haloids,     oxy-salts    of 
(Schreinemakkrs  and  Milikan), 
A.,  ii,  760. 
hydroxides,    heat    of    hydration     of 

(Jorissen),  a.,  ii,  626. 
metals,  preparation  of  (Trautz),  A., 
ii,  349. 
emission  of  positive  ions  from  salts 
of  the  (Davisson),  A.,  ii,  116. 
salts,    compounds    of,    with    organic 

bases  (Calzolari),  A.,  i,  609. 
sulphides,         phosphorescence         of 
(Bachem),  a.,  ii,  713. 
phosphorescent,    excitation    of,    by 
canal  rays  (Eaerwald),   A.,  ii, 
1122. 
Alkaloid,  CigHigNj   from    acetophenono 
and  ammonia,  and  its  salts  and  deriva- 
tives (Patern6  and  Maselli),  A.,  i, 
295. 
Alkaloids,    formation     of,    in     tobacco 
(liAVENNA  aud  Babini),  a.,  ii,  83. 
appearance  of,  when  photographed  in 
ultra-violet  light  (Michaud),  A.,  ii, 
712. 
solubility     of,      in     basic     solvents 

(ScHOLTz),  A.,  i,  895. 
action     of    alkali    on     the    salts    of 

(T.SCHERNORUTZKV),   A.,  ii,   1198. 

action  of  alkalis  and  alkali  salt^  on 

the  salts  of  (Traube),  A.,  ii,  858. 


Alkaloids,   reactions    of,   with   qninone 
and  chloral  hydrate  (Schar),  A., 
ii,  503. 
action   of,  on  the  formation  of  urea 

(Zanda),  a.,  ii,  281. 
angostura.     Sec  Angostura, 
cinchona.     See  Cinchona, 
opium.     See  Opium, 
or  Pareira  root  (Faltis),  A.,  i,  796. 
from  strychnos.     See  Strychnoa 
excretion    of,    into   the   stomach,    in 
presence  of  salts  (Lanoer),  A.,  ii, 
1080. 
reaction   of,  with   mercurous  chloride 
(Baboni  and  Borlinetto),  A.,  ii, 
105. 
microchemical  detection  of  (Grutteb- 

ink),  a.,  ii,  502. 
estimation  of,  in  Calabar  beans  (Sal- 
WAY),  A.,  ii,  503. 
*   extraction     and     estimation     of,     in 
syrups  (Kohn-Abeest),  A.,  ii,  898. 
Alkaloid  bases,  synthesis  of,  from   the 
action  of  alcoholic  ammonia  on  alde- 
hydes in  sunlight  (Inghilleri),  A., 
i,,831. 
Alkyl  bromides,   intramolecular    trans- 
formations of  (Michael  and  Zeid- 
ler),  a.,  i,  822. 
derivatives,  preparation  of  (Auwirs), 

A.,  i,  486. 
haloids,   rate  of  reaction  of  tertiary 
bases  and  (Preston  and    Jones), 
T.,  1930  ;  P.,  229. 
Alkylamines,    catalytic    preparation  of 
(Sabatier  and  Mailhe),  A.,  i,  103. 
chloro-,    kinetics    of    transformation 
of,    into    heterocyclic    compounds 
(Freundlich  and  Richards),  A., 
ii,  633. 
Alkylamino^i^ithiocarbamic    acids,   salts 
and  esters  of  (Fourneau  aud  Vila), 
A.,  i,  26. 
Alkylammonitim     nitrites    (Rat     and 
Raksuit),  T.,  141,  216,  612  ;  P.,  41. 
mercuri-nitrites  (Ray,  Rakshit,  and 
Datta),  T.,  616  ;  P.,  41. 
Alkylc/tohloroamines,  action  of  metals  on 

(Ott),  A.,  i,  948. 
Alkylenediaminet,  action  of  hydroxides 
on  solutions  of  (Traube),  A.,   i,    9; 
ii,  257. 
Alkylidenehydraiines,  decomposition  of 

(Kijner),  A.,  i,  218. 
Alkylidene-urethanes,  reaction  between 
3-dicarboxylic  compounds  and  (Bian- 
CHI),  A.,  i,  542. 
Alkylnitrosoamides,  electro-redaction  of 

(Backer),  T.,  692  ;  P.,  65 
Alkylozides,  action  of,  on  esters  of  in- 
organic acids  (Rabtsevitscu-Zubkoy- 
SKT).  A.,  i,  233. 
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a-Alkylozy-acids,  action  of  the  chlorides 
of,  on  zinc  organic  compounds  (Blaise 
and  PiCARD),  A,,  i,  232,  746. 
a-Alkyloxyalkylacetic  acids,   synthesis 

of  (Blaise  and  Picard),  A.,  i,  535. 
Alkylozyamides,  velocity  of  hydrolysis 

of  (KiLPi),  A.,  ii,  748. 
o-Alkylphenols,  action  of  nitric  acid  on 
halogen  derivatives  of  (Zinckb),  A., 
i,  964. 
Allantoin  in  comfrey  rhizome  (Tither- 

LEY  and  Coppin),  A.,  ii,  289. 
AUophanic  acid,  esters  of  (Merck),  A., 

i,  877. 
AUophanoids  (Thugutt),  A.,  ii,  267. 
Allotropy,   theory  of  (Smits),   A.,    ii, 
339,  1147;   (Schames),  A.,  ii,  738, 
1141. 
explanation     of,    by    the    theory    of 
directive  valency  (Guthrie),  A. ,  ii, 
930. 
and  ionisation  (Hesehus),  A.,  ii,  121. 
Alloys,   electrical    conductivity    of   (v. 
Weimakn),  a.,  ii,  418  ;   (Sti^pan- 
off),    a.,    ii,    890 ;    (Guertlkr  : 
Bobnemann    and    v.    Rauschen- 
PLAT),  A.,  ii,  1034. 
effect  of  tempering  on  the  electrical 
resistance    of    (Portevin),   A.,    ii, 
890. 
properties    of,   at  high  temperatures 

(Bengough),  a.,  ii,  763. 
behaviour  of,  on  heating  in  a  vacuum 
(Groves    and    Turner),  T.,  585  ; 
P.,  62. 
resistance     of,     to    chemical    action, 

(Barth),  a.,  ii,  649. 
ternary,     structure    of    (Gulliver), 

A.,  i,  555. 
electrolytic  analysis  of  (Belasio),  A., 

ii,  1096. 
detection    of   antimony    and    tin    in 

(Belasio),  A.,  ii,  1099. 
estimation  of  antimony  in  (Jamieson), 
A.,  ii,  96. 
AUuranic   acid,   constitution  of  (Biltz 

and  Heyn),  A.,  i,  589. 
AUyl  compounds,  physiology  of  (Car- 

lier),  a.,  ii,  278. 
AUyl  alcohol,  properties  of  mixtures  of 
water  and  (Wallace  and  Atkins), 
T.,  1179;  P.,  141. 
benzene  and  water,  properties  of  mix- 
tures of  (Wallace  and  Atkins), 
T.,  1958;  P.,  231. 
AUylamine  salts  (Dehn),  A.,  i,  241. 
AUylamines,  isomeric  (Ray  and  Datta), 

A.,  i,  835. 
Allylammoniam      nitrite      (Ray     and 

Datta),  P.,  258. 
iV^-Allyl-i'-anisidine  and  its  derivatives 
(Konig  and  Becker),  A.,  i,  496. 


AUylbarbituric    acid    {H-allylmaJonyl- 

carbamide)  and  its  5-benzyl  derivative 

(Johnson  and  Hill),  A.,  i,  134. 
Allyloarbazole  and  its  picrate  (Levy), 

A.,  i,  304. 
)8-Allylglucoside      (Bourquelot      and 

Bridel),  a.,  i,  790. 
Allyl-c2-glucoside,    and  its   tetra-acetyl 

derivative  and  bromo-  (Fischer  and 

Strauss),  A.,  i,  884. 
C-AUylguaiacol     and     its     derivatives 

(Glaisen.  and  Eisleb),  A.,  i,  965. 
l-AUylcyc^hexane,     1-chloro-     (Sayt- 

zeff),  a.,  i,  777. 
Allyliminothiocarbonio  acid,  ethyl  ester 

(Schneider  and  HiJLLWECK),  A.,  i, 

954. 
6-Allylmalonylcarbamide.     See  5-AIlyl- 

barbituric  acid. 
5-Allylmalonylguanidiue  (Johnson  and 

Hill),  A.,  i,  135. 
l-Allyl-i9-naphthol    and     its    benzoate 

(Glaisen  and  Eisleb),  A.,  i,  965. 
l-Allyl-)3-naphtliyl  allyl  ether  (Glaisen 

and  Eisleb),  A.,  i,  965. 
6'-Allylphenols,     formation      of,     from 

allyl  ethers  of  phenols  (Glaisen  and 

Eisleb),  A.,  i,  965. 
2-Allyltetrahydro?'soquinoline     (Wede- 

kind  and  Ney),  A.,  i,  501. 
2-Allyltetrahydro?.$oquinolimamaeetic 

acid  iodide,  Z-menthyl  ester  (Wede- 

KiND  and  Ney),  A.,  i,  501. 
AUylthiocarbimide,        estimation        of 
(Pi^nau),  a.,  ii,  1110. 

estimation  of,  in  mustard  (Raquet), 
A.,  ii,  704. 

estimation   of,   in  feeding  cakes  and 
in     mustard     (Bbioux),     A.,     ii, 
308. 
AUylthiourethane,  silver  salt 

(Schneider  and  HxJllweck),  A.,  i, 

954. 
Almonds,  sweet  and   bitter,  amount  of 

hydrogen  cyanide  in  (de  Plato),  A., 

ii,  80. 
Aloins  from  Natal  aloes,  constitution  of 

(Li5:ger),  a.,  i,  708. 
Alnmian,  artificial  production  of  (Kre- 

MANN  and  HiJTTiNGER),  A.,  ii,  163. 
Alumina.     See  Aluminium  oxide. 
Aluminium,  spark  spectrum  of  (Lyman), 
A.,  ii,  721. 

photo-electrical  properties  of  (PoHL 
and  Pbingsheim),  A.,  ii,  618. 

density  and  coeiRcient  of  linear  expan- 
sion of  (Bbislee),  a.,  ii,  847. 

influence  of  impurities  on  the  activity 
of  (Kohn-Abbest  and  Rivera- 
Maltes),  a.,  ii,  648. 

gases  in  (Guichard  and  Jourdain), 
A.,  ii,  847. 
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Llumixuum,  experiment  to  illustrate  the 

buruing  of,  in  oxygen  (Zenoelis), 

A.,  ii,  247. 
action  of  mercury  and  its  salts  on 

(NicoLAiiDOT),  A.,  ii,  558. 
action  of  seltzer  water  on  (BAitiLLlt), 

A.,  ii,  943. 
actiyated  by  mercury,  action  of  wuter 

on  (Kohn-Abkest),  A.,  ii,  768. 
absorption  of,  in  the  blood  (Kahn), 

A.,  ii,  366. 
anode.      See    Anode    under    Electro- 
chemistry, 
luminium  alloys,  electrical  properties 

of  (Bkoniewski),  a.,  ii,  258. 
with  cerium  (VooEh),  A.,  ii,  557. 
witli  copper  and  zinc  (Levi-Malvano 

and     Marantonio),    A.,    ii,    769; 

(Carpenter  and  Edwaiu)s,  A.,  ii, 

1057. 
with  platinum  (Chouriguine),  A.,  ii, 

849. 
with     zinc,     thermal     expansion     of 

(Smirnoff,  A.,  ii,  896. 
luminiom  bromide,  compound  of,  with 

dimethylpyrone  (Plotnikofk),  A., 

i,  792. 
chloride,  hydrolysis  of  (Giliet),  A.,  i, 

614. 
hydroxide,  solubility  of,  in  ammonium 
sulphate    (Kremann    and    HuT- 
tinoer),  a.,  ii,  163. 

solubility  of,  in  sodium  hydroxide 
(Slade),  a.,  ii,  163. 
hydroxides,  nomenclature  of  (DiTTLER 

and  Doei.tek),  A.,  ii,  357. 
nitrate, preparationof(JoviTSCHlTSCH), 

A.,  ii,  261. 
oxide  {alu7ni)ia),  pure,  preparation  of 
(Serpek),  a.,  ii,  943. 

use  of,  as  a  drying  agent  (Johnson), 
A.,  ii,  847. 
j»<;/oxido  (Teuni),  A.,  ii,  944. 
silicate,    and  lithium  silicate,  equili- 
brium of  mixtures  of  (Ballo   and 

Dittler),  a.,  ii,  758. 
sulphate,    reaction    between    barium 

acetate  and  (Sachkk),  A.,   ii,   161. 
lominium  organic  compoands : — 
Aluminium  triphenyl,  preparation  and 

properties  of  (Hilpert  and  GrOtt- 

ner),  a.,  i,  932. 
luminium,    estimation     of,    in    faeces 

(ScHMibT  and  Hoauland),  A.,  ii, 

605. 
separation  of  glucinum  from  (W  under 

and  Wenoer),  A.,  ii,  687. 
separation  and  estimation  of  iron  and 

(Borciv),  a.,  ii,  494. 
separation    of    iron,    zirconium    and 

(Wunder  and  Jeanneret),  A.,  ii, 

96. 


Alomiaiam  brau,  constitution  of  (Levi- 
Malvamo  and  Marantonio),  A.,  ii, 
52. 
Alaminium  bronie,  annealing  of  (Port- 

EViN  and  Arnou),  A.,  ii,  352. 
AluminosilicateB,  artificial  (Ginsberc), 

A.,  ii,  163. 
"  Alandum  "  plates  for  Rltration  (Ben- 

NER  and  Koss),  A.,  ii,  245. 
Alanite,  composition  of  (ManA88k),  A,, 

ii,  566. 
Amalgams.    See  Mercury  alloys. 
Ambreinand  octahromo-,  and  A^xachloro- 

(Riban),  A.,  i,  622. 
Amides,  action  of  hypoiodous  acid  on 
(Boismenu),  a.,  1,  15. 
acid,   condensation    of,   with  chloral 

(Feist),  A.,  i,  420. 
fatty,  reduction  of,  by  metal-ammonias 

(Chablay),  a.,  i,  244. 
primary,  action  of  acyl  chlorides  on 
(TiTHERLEY  and    Holden),    T., 
1871. 
action      of      benzotrichloridc      on 
(TiTHERLEY   and  Holden),   T., 
1881  ;  P.,  227. 
Amidines,  reactions  of,  with  ethyl  aceto- 
acetate  (ScHESTAKOFFand  Kazakoff), 
A.,  i,  1032. 
Amidosulphonic  acid,  use  of,  as  a  stand- 
ard  in  acidimctry  (Hofmann  and 
Bibsalski),  A.,  i,  444. 
silver  potassium  salt  (Hofmann,  Bik- 
SALSKi,   and  Sooerlund),   A.,   ii, 
766. 
Amines,    state  of,   in  aqueous  solution 
(Moore  and  Winmill),  T.,  1636  ; 
P.,  109,  126. 
viscosity  of  the  (Mussell,  Thole,  and 

DuNSTAN),  T.,  1008;  P.,  70. 
action  of  sulphur  on  (Hodgson),  T., 

1693  ;  P.,  222. 
dissociation  of  the  tartrates,  malates 
and  camphorates  of  (Minguin),  A., 
i,  237. 
compounds  of,  with  boron  tribromidc 

(Johnson),  A.,  i,  171. 
compounds  of  cupric  thiosulphate  and 

(Rossi),  A.,  i,  799. 
conversion  of,  into  alcohols  by  yeasts 
and   moulds   (Ehrlich  and   Pisr- 
SCHIMUKA),  A.,  ii,  590. 
aliphatic,  velocity  of  reaction  of  potas- 
sium chloroacetate  and  (Moore, 
Somervell,    and    Derry),    T., 
2459  ;  P.,  278. 
action  of,  on  s-dibromosuccinic  acid 
(Frankland  and  Smith),  T.,  67, 
1724;  P.,  224. 
aromatic,    molecular    compounds    of, 
with    nitro-derivatives    (Tsakalo- 
Tos),  A.,  i,  344. 
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AmineB,  fattj',  preparation  of  (Gaudion), 

A.,  i,  163. 
mercuriated,  action  of  propargaldehyde 

acetal  on  (Reitzenstein  and  Bon- 

itsch),  a.,  1,  740. 
primary,    action    of    nitrosoarylcarb- 
amides  on  (Haager),  A.,  i,  103. 

action    of,    on   glyoxime   peroxides 
(BoESEKEN  and  van  Lennep),  A., 
i,  723. 
primary,     secondary     and      tertiary, 

nitrites  of  (Neogi),   T.,    1608;  P., 

41,  53. 
tertiary,  separation  of,  from  primary 

and  secondary  amines  (HiBBERTand 

Wise),  T.,  344. 
Amino-acids,   synthesis  of  (S<3rensen, 

HoYRUP,  and  Andersen),  A.,  i,  13. 
synthesis  of,  in  the  liver  (Embden  and 

ScHMiTz),    A.,   ii,    278  ;    (Kondo  : 

Fellnkr),  a.,  ii,  279. 
isolation  of,  from  hydrolysis  of  pro- 
teins  (Abderhalden  and  Weil), 

A.,   i,  323. 
attempts    to     prepare     glycerides    of 

(Maillard),  a.,  i,  13. 
action  of,  on  sugars  (Maillard),  A., 

i,  169. 
amount    of,    in    the    nervous   system 

(Abderhalden  and  Weil),  A.,  ii, 

1191. 
retention  of,  in  the  body  (Woelfel), 

A.,  ii,  274. 
and  ammonium  salts  as  nitrogenous 

constituents  of  food  (Abderhalden 

and  Hirsch),  A.,  ii,  957. 
fate     of,     in    the    alimentary    canal 

(Abderhalden  and  Lampe),  A.,  ii, 

1189. 
elimination  of,  in  the  depancreatised 

dog(LABB6  and  Violle),  A.,  ii,  277. 
excretion  of,  in  urine  (Signorelli), 

A.,  ii,  370. 
compounds    of,     with    neutral    salts 

(Pfeiffer  and  v.  Modelski),  A.,  i, 

949. 
preparation  of  copper  salts  of  (Kober 

and  Sugiuea),  A.,  1,  952,  953. 
preparation  of  esters  of  (Abderhalden 

and  Weil),  A.,  i,  950. 
precipitation  of  (Neuberg  and  Kerb), 

A.,  i,  540. 
detection  of,  in  presence  of  polypep- 
tides   (Abderhalden   and    Hans- 

lian),  a.,  ii,  500. 
estimation    of,    by  the    esterification 

method  (Novak),  A.,  i,  337. 
estimation  of,  in  plants  (Bailly),  A., 

ii,  1009. 
estimation  of,  gasometrieally,  in  urine 

(Levene  and  van  Slyke),  A.,  ii, 

1008. 


Amino-acids,  separation  of,  by  means  of 
the  carbamino-reaction  (Siegfried  and 
Schutt),  a.,  i,  952. 
Aminoarylcarbinols,  action  of  bromine 
on    (Clar-ke    and    Patch),    A.,    i, 
696. 
Amino-compoundB,  action  of  hypochlor- 
ites on  (Tarugi  and  Lenoi),  A.,  ii, 

397. 
colour  reactions  of,  with  mineral  acids 

and   potassium   dichromate  (Agul- 

HON  and  Thomas),  A.,  ii,  308. 
Amino-groups,    aliphatic,    quantitative 
estimation  of  (van   Slyke),  A.,    ii, 
1008. 
Amino-ketones,    aromatic  (Kunckell), 

A.,  i,  268. 
ethylenic     /3-8ubstituted,     action     of 

hydrazine  on  (Andr^),  A.,  i,  628. 
Amino-ozides,  optically  active  (Meisen- 

heimer),  a.,  i,  25. 
Amino- sulphones    (Gabriel    and   Col- 
man),  A.,  i,  115. 
Ammine    persulphates   (Barbieri),   A., 

ii,  763. 
Ammonia,  presence  of,  in  tobacco  smoke 

(Vaubel),  a.,  ii,  83. 
synthesis   of,  from  its  elements  (BiL- 

liter),  a.,  ii,  1165. 
catalytic  preparation  of,  from  its  ele- 
ments     (Badische      Anilin-     k 

Soda-Fabrik),  a.,  ii,  1052. 
preparation  of,    from    calcium    cyan- 
amide  (Sulzer),  a.,  i,  610. 
preparation  of,   by  direct  combination 

of  nitrogen  and  hydrogen  (  Badische 

Anilin-  &    Soda-Fabrik),  A.,  ii, 

936. 
conductivity  of,  in   anhydrous  formic 

acid  (Schlesinger  and  Calvert), 

A.,  ii,  26. 
molecular  heat   of  (Budde),    A.,  ii, 

1137. 
oxidation  of  (Reinders  and  Cats), 

A.,  ii,  248  ;  (Jorissen),  A.,  ii,  249. 
catalytic  oxidation  of  (Meneghini), 

A.,  ii,  344. 
electrolytic    oxidation    of  (Fighter), 

A.,  ii,  936. 
velocity  of  decomposition  of,  in  quartz 

glass    (Bodenstein   and   Kranen- 

dieck),  a.,  ii,  1155. 
absorption    of,    by    sulphurous   acid 

(Feld),  a.,  ii,  448. 
and    ethylenediamine    hydrochloride, 

equilibrium  of  the  system  (Bidet), 

A.,  ii,  915. 
alcoholic,  action  of,  on   aldehydes  in 

sunlight  (Inghilleri),  A.,  i,  831. 
formation  and  assimilation  of,  in  dead 

plants  (Palladin  and   Iwanoff), 

A.,  ii,  672,  853. 
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Ammonia,  loss  of,  from  soils  (v.  Wlo- 
i)K(jk),  a.,  ii,  85. 
assiniiliition  of,    by  bacteria,  in  soils 

(Vookl),  a.,  ii,  190. 
excretion    of    (McQuioAH),    A.,     ii, 

371. 
excretion  of,    in  human  urine  (Jan- 

ney),  a.,  ii,  185. 
estimation  of,        colorimetrically 

(Thomas),  A.,  ii,  991. 
estimation  of,  in  the  presence  of  carbon 
dioxide   (Elsdun  and   Evkiw),  A., 
ii,  601. 
estimation   of,    in   blood   (FoLlN  and 

Denis),  A.,  ii,  703. 
estimation   of,   in  urine  (Folin    and 

Macallum),  A.,  ii,  683. 
and  its  salts,  estimation  of  pyridine  in 

(Wohlk),  a.,  ii,  704. 
estimation  of,  and  its  separation  from 
pyridine  (Baykr),  A.,  ii,  1009. 
Ammonia  mercury  compounds,  constitu- 
tion of  (Fkanklin),  a.,  ii,  557. 
Ammonio -copper      chloride,    compound 
of,  with  benzidine  (Jakvinen),  A.,  ii, 
486. 
Ammonio-ouprio  mercuric  iodides  (An- 

DKRLiNi),  A.,  ii,  764. 
Ammonio-cnprouB  iodide  (Anderlimi), 

A.,  ii,  765. 
Ammonium   bases,    cyclic  (Gadameb), 

A.,  i,  127. 
Ammonium  salts    and    amino-acids    as 
nitrogenous    constituents     of    food 
(AUDEUHALDENandHlRSCH),  A.,  ii, 
957. 
and   gelatin  as  nitrogenous  constitu- 
ents   of  food  (Abdbrhaldbn    and 
Lahp£),  a.,  ii,  956. 
conductivity    and     vicosity     of,     in 
glycerol  and  in  mixtures  of  glycerol 
and  water  (Davis  and  Jones),  A., 
ii,  1124. 
aliphatic,      valency      isomerism      of 
(Hantzsch),  a.,  ii,  3. 
Ammonium  glucinnm  arsenate  (Bletek 
and  Mui.leu),  A.,  ii,  644. 
carbonate  and  carbamate,  equilibrium 
of  (BuiiKows  and   Lewis),  A.,  ii, 
915. 
chloride,     mixed     crystals    of,    with 
nickel,  cobalt  and  copper  chlorides 
(Foote),  a.,  ii,  847. 
chromate,     compound      of    mercuric 
chloride  with  (Stromholm),  A.,  ii, 
648. 
p«rchlorates,   relation    between   solu- 
bility   and    constitution    of  (Hof- 
MANN,  HoBOLu,  and  Quods),  A.,  i, 
164. 
hydroxides,  quaternary,  decomposition 
of  (v,  Braun),  a.,  1,  166. 


Ammonium  nitrate,  transition  tempera- 
tures of  (Voot),  A.,  ii,  19. 
nitrite,  density  of  (Kay,  Duak,  and 

De),  T.,  1185  ;  P.,  151, 
phoephomolybdate    and    silicomolyb- 
date,  distinction     between     (Meli- 
koff),  a.,  ii,  683. 
magnesium    sulphate,     solubility    of 

(Seidell),  A.,  ii,  161. 
tetrathionnte,  velocity  of   deeomposi- 

tion  of  (dk  Paepe),  A.,  ii,  747. 
tetrathiophosphate      (Ei'HRAIM     and 
Stein),  A.,  ii,  43. 
Ammonium  organic  compounds,  dicyclic 
quaternary  (Dunlop),  T.,  1998  ;  P., 
230. 
substituted,   configuration   of  (Jones 
and  Dunlop),  T.,  1743  ;  P.,  221. 
Ammonium    organic    salts,     molecular 
weights  of,  ill  bromoform  (Turneb), 
T.,  1923  ;  P.,  234. 
quaternary    aromatic,    cryoscopy    of, 
in     bromoform    (Wedekinu     and 
Paschke),  a.,  ii,  583. 
quaternary,  influence  of  the  constitu- 
tion of  tertiary  bases  on  the  rate  of 
formation  of  (Thomas),  P.,  188. 
carbamate  and  carbonate,  equilibrium 
of  (Burrows  and  Lewis),  A.,  ii, 
915. 
conversion      of,      into      carbamide 
(Fighter  and  Becker),  A.,    ii, 
46. 
cyaiiate,  transformation  of,  into  carb- 
amide   (Chattaway),     T.,     170; 
(Wheeler),  A.,  i,  751. 
cyanide,    action    of,    on    chlorinated 

aldehydes  (Kaske),  A.,  i,  384. 
thiocyanate,    isomerism    of  thiocarb- 
amide  and(ATKiN8  and  Werner), 
T.,  1167  ;  P.,  141. 
influence  of  salts  on  the  isomerism 
of   thiocarbamide    and    (Atkins 
and    Werner),    T.,    1982;   P., 
283. 
action  of  ammonia   on    (Bradley 
and  Alexander),  A.,  i,  170. 
Ampangabeite  (Lacroix).  A.,  ii.  668. 
Amygdalin,    distribution    of     (Rosen- 
thaler),  A.,  i,  640. 
Amygdalini ,  reactions  of,  with  emulsion 

(Krieble),  a.,  i,  482. 
Amyl  compounds,    chemistry    of   (Mi- 
chael and  ZsiDLER),  A.,  i,  2. 
Amylamine  salts  (Dehn),  A.,  i,  241. 
mAmylaminof'yc/chexane        and        its 
phenylcarbainide       (Sabatibr      and 
Mailhe),  a.,  i,  103. 
Amylases  (Sherman  and  Schlesinoxr), 

A.,  i,  815. 
Amylbenaene,  c-chloro-  (Merck),  A.,  i, 
111. 
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ISO-  and  5ec.  - Amylcarbazoles  and  their 

picrates  (Levy),  A.,  i,  304. 
Amylglucoside,   a-amino-   (Irvine  and 

Hynd),  p.,  320. 
/3-MoAmylglucoside   (Bourquelot    and 

Bridel),  a.,  i,  946. 
S-isoAmylheptane  (Murat  and  Amour- 

OTTX),  A.,  i,  528. 
Amyloclastic  activity,  determination  of 

(Evans),  A.,  ii,  573. 
Amylomyces  rouxii,  formation  of  acids 

by  (GoupiL),  A.,  ii,  193. 
Amyloses  (Pringsheim  and  Lanqhans), 

A.,  i,  832. 
Amyloxyacetylacetoacetic    acid,    ethyl 
ester     (Wkizmann,      Davies,      and 
Stephen),  P.,  103. 
tsoAmyh'soquinolinium    iodide    (Wede- 

kind  and  Ney),  A.,  i,  502. 
2-woAmyltetrahydroisoquinoIiiie('WEDE- 

KiND  and  Ney),  A.,  i,  502. 
2-isoAmyltetrahydrowoquinolinium- 
acetic    acid   iodide,    ^menthyl    ester 
(Wedekind  and  Ney),  A.,  i,  502. 
4-mAmyl-l:4-thiazan     and     its     salts 

(Clarke),  T.,  1588;  P.,  218. 
Anaemia,  chemical  action  of  blood-poisons 

producing  (Maidorn),  A.,  ii,  1082. 
Anaesthetics,  local,  and  narcotics  (Gros), 
A.,  ii,  280. 
synergic    action   of   (v.  Issekutz), 
A.,  ii,  666. 
antagonism  between  salts  and  (LiLLlE), 
A.,  ii,  280,  468. 
Analase  (Bocci),  A.,  ii,  777. 
Analcite,  composition  of  (Manasse),  A., ii, 
566;  (FooTEand  Bradley),  A.,  ii,568. 
Analcite-apophyllite  bomb  from  Vesuvius 

(Thugutt),  a.,  ii,  176. 
Analysis,     use    of     ultrafiltration      in 
(Zsigmondy,  Wilke-Dorfurt,  and 
V.  Galecki),  a.,  ii,  382. 
crystallofhemical  (Fedoroff),  A.,  ii, 

772;  (Barker),  A.,  ii,  1207. 
electrolytic    (British      Association 
Reports),  A.,  ii,  603  ;  (Fischer 
and  Stecher),  A.,  ii,  1096. 
variation  of  the  cathode  potential  in 

(Erculisse),  a.,  ii,  204. 
use    of    the    mercury    cathode    in 

(Baumann),  a.,  ii,  489. 
with   platinum   electrodes  of  light 
weight   (GoocH    and    Burdick), 
A.,  ii,  986. 
application  of  double  thiosulphates 
in  (JiMENO  Gil),  A.,  ii,  987. 
elementary      (Doht),      A. ,     ii,     92  ; 

(Kurtenacker),  a.,  ii,  1001. 
gravimetric,    simplification  of  (MuR- 

mann),  a.,  ii,  87. 
organic,    without   use  of   an   oxygen 
carrier  (Marek),  A.,  ii,  297. 


Analysis, organic  elementary, silver  spiral 
for  use  in  (Fiske),  A.,  ii,  603. 
qualitative  (Noyes),  A.,  ii,  599. 
use    of   magnesia   rods  instead    of 
platinum  wire  in  (Wedekind), 
A.,  ii,  382. 
without  the  use  of  hydrogen  sulphide 

(Trapp),  a.,  ii,  685. 
of  metals  of  the  copper-arsenic  group 
(Hinds),  A.,  ii,  688. 
quantitative,     of    complex    mixtures 

(Iwanoff),  a.,  ii,  199. 
thermal,  of  binary  mixtures  of  metallic 
chlorides   (Sandonnini),   A.,   ii, 
47,   50,   160,   350,   1172;   (San- 
donnini and  Aureggi),   A.,  ii, 
162,     764;     (Sandonnini     and 
Scarpa),  A.,  ii,  918. 
of  quaternary  systems  (Parravano 
and  Sirovich),  A.,  ii,  30. 
volumetric,   precautions  necessary  in 
(Stortenbeker),  a.,  ii,  864. 
standardisation  of  acids  for,  without 
alkali  solutions  (Klinkerfues), 
_  A.,  ii,  87. 

titration   of    acids    and    alkalis  in 
(McBain),  T.,  814  ;    P.,  106. 
Anaphylaxis   (Abderhalden),    A.,    ii, 
1194. 
with  nuclear  materials  (Abderhalden 
and  Kashiwado),  A.,  ii,  1192. 
Angostura     alkaloids     (Tkoger     and 

Kroseberg),  a.,  i,  895. 
Anhydrides,  acid,  formation   of  (Diels 
and  Okada),  A.,  i,  3. 
velocity  of  hydration  of  (Boesekex, 
ScHWEizER,  and  van  derWant), 
A.,  ii,  243,  444. 
action  of,  with   magnesium  pyrryl 
compounds  (Oddo  and  Dainotti), 
A.,  i,  721. 
Anhydrite,     solution      phenomena     on 

(Burkhardt),  a.,  ii,  357. 
Anhydro-iV-benzylisotetrahydroberber- 
ine  methyl  hydroxide  metliiodide  and 
methochloride     (McDavid,    Perkin, 
and  Robinson),  T.,  1225. 
Anhydrobisdibenzylsilicanediol    (Robi- 
soN  and  Kipping),  T.,  2151  ;  P.,  245. 
Anhydrobisdiphenylsilicanediol      (Kip- 
ping), T.,  2131  ;   P.,  244. 
Anhydrobis-a-hydrindonespiran(LEUCHs 

and  Radulescu),  A.,  i,  180. 
Anhydrobishydroxyketo/iertnaphthind- 
ene  (Errera  and  Cuffaro),  A.,  i,  273. 
Anhydrobisphenylethylsilicanediol 
(Robison  and    Kipping),   T.,    2159 ; 
P.,  245. 
Anhydrochloroisoamylurethane  (Feist), 

A.,  i,  421. 
Anhydrodextrose    and    its    derivatives 
(Fischer  and  Zach),  A.,  i,  239. 
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Anhydrodiphenylarabitol     (Paal     and 

KiNsciiER),  A.,  i,  31. 
Anhydrogitaligenin  (Krafi),  A.,  i,  874. 
Anhydrogitalin  (Kuaft),  A.,  i,  374. 
Anbydrogluoonio  acid  and  its  derivatives 

(Kisciiiui  and  Zacii),  A.,  i,  678. 
Anhydrohydrastininemeoonine      (Hope 

;uul  RoiiiNsoN),   P.,   18. 
Anhydromentholglucoside  (Fibchek  and 

Zacii),  A.,  i,  2:59. 
Anhydromethylglacoside  and  its  hydrate 

(FisciiKR  and  Zacii),  A.,  i,  239. 
Anhydronitrilodit^ubutyriophenylaoetio 

acid  (Stadnikofk),  A.,  i,  117. 
Anhydro/S-phyllotaonin,  preparation  of 
(^Iai.auski  and  Marchlewski),  A.,  i, 
611. 
Anhydropiloiine  and  its  salts  (Pyman), 

T.,  2268;  P.,  267. 
Anhydroparporogallone,   acetyl   deriva- 
tive  and    dimethyl    ether   (Perkin), 
T.,  806. 
AnhydroLsopurpurogallone  (Pehkin),  T., 

807. 
Anhydrosorbitol  (Fischer  and  Zaoh), 

A.,  i,  678. 
Anilio  acid,  iodo-(ToREEy  and  Hunter), 

A.,  i,  476. 
Anilide-o-carboxylic  acid.    See  Benzoic 

acid,  iV-cyano-o-aniino-. 
Aniline,  variation  of  the  boiling  point 
of,  with  pressnre  (Harlow),  A.,  ii, 
128. 
condensation    of    formaldehyde    with 
(Nastukoff  and  Malkaln),  A.,  i, 
962. 
action      of,      with      phenylazoimide 

(Wolff),  A.,  i,  1028. 
action  of,  on  uranyl  nitrate  ( I Non il- 
ls Ri),  A.,  i,  620. 
compounds    of   antimony   trichloride 
and      (Menschutkin),       A.,      ii, 
923. 
hydrochloride,    measurement    of   the 
hydrolysis    of,    by    the    hydrogen 
electrode    (Loomis     and    Agree), 
A.,  ii,  125. 
/)- hydroxy  nitrobenzenate     (Ostromis- 
slknsky),  a.,  i,  23. 
Aniline,  m-chloro-,  effect  of  heat  on  a 
mixture  of  benzaldehydecyanohy  d  riu 
and  (Bailey  and  McCombie),  T., 
2272;  P.,  266. 
2-chloro-4:6-rfinitro-  (Ullmasn     and 

SANit),  A.,  i,  104. 
o-fluoro",  and  p-fluoro-,  hydrochloride 

(RiNKEs),  A.,  i,  844. 
o-nitro-,   salts  of  (Wkissenberobr), 

A.,  i,  691. 
</-initro-,  additive  com])ound  of,  with 
2-methylindole  (CIUSA  and  Vecchi- 
oiTi),  A.,  i,  755. 
c.  ii. 


Anilineazodiphenylene  oxide  (Mailuk), 

A.,  i,  667. 
Aniline-black    and    allied    compounds 

(OREF.N   and  Woodhkad),  T.,  1117  ; 

P.,  136  ;  (Green  and  Wolff),  P.,  260. 
Anilinoacetothioamide    (Jounson    and 

Buhniiam),  a.,  i,  305. 
7-Anilino-lO .paminophenylsafranol,  ^ 7- 

p-&mino-,      and      its      hydrochloride 

(Heller),  A.,  i,  917. 
1  -  Anilinoanthr  aqainone  -  2-  carboxylie 

acid,  and  l-jf/-cliloro-,  and  its  .sodium 

salt    (Badi.sche    Anilin-    &    Soda- 

Faiirik),  a.,  i,  980. 
a-Anilinodiphenylacetanilide(KLlNOER), 

A.,  i,  557. 
j7-Anilinodiphenylcarbaniide        (Kram- 

mer),  a.,  i,  916. 
a-Amlinodiphenyleneacetanilide(KLiNa- 

er),  a.,  i,  658. 
l-Anilino-2:3-r;ihydroxy-4-pyridone  and 

its      derivative.s      (Peratoner      and 

Cakai'ELLe),  a.,  i,  301. 
4-Anilino-l-methylanthraquinone  (Hel> 

LER,  Grl'nthal,  and  Ruhienbebo) 

A.,  i,  358. 
Anilinophenylacetonitrile,        m-chloro- 

(Bailey  and  McCombie),   T.,  2273  ; 

P.,  266. 
Anilinophenylaoetothioamide  (Johnson 

and  Cukunoff),  A.,  i,  810. 
ji^-Anilinophenylcarbamide       and       its 

bromo-derivative    (Krammer),  A.,   1, 

916. 
^-Anilinophenyl-o-nitrophenylcarbani' 

ide  (Kuammer),  A.,  i,  916. 
i?-Anilinophenyl-4-nitro-o-tolyl-carbam* 

ide  (Kuammer),  A.,  i,  916. 
p-Anilinophenyl  3-nitro^-tolylcarbam- 

ide  (Kuammer),  A.,  i,  916. 
4-Anilinopyridazoneanthrone  (Ull- 

MANN),   A.,  i,  1028. 
Anilinoquinonet,  oxidation  of,  to  benz- 
idine derivatives  (Brass),  A.,  i,  874. 
3-Anilino-2-8t]nryl-4-dihydroqaina>olone 

(BooERT  and  Beal),  A.,  i,  394. 
|7-Anilino-o-;>t-    and    ;)-tolylcarbanude8 

(Krammer),  A.,  i,  916. 
l-Anilino-4-;'-tolylthiolantliraqninone- 

2-carboxylio  acid  (Badische  Anilin- 

&  Soda-Fabrik),  a.,  i,  980. 
Animal  flaids,   physico-chemical  stady 

of  (QuAOLiARiKLixt),  A.,  ii,  61,  185. 
Animal  kingdom,  presence  of  manganese 

in   tlic    (Bertrand    and    Medigre- 

CEANu),  A.,  ii,  786. 
Animal   tiasnet,  reduction  enzymes    of 
(Bach),  A.,  ii,  183. 
recovery  of  alcohol  from  (Hanzuk), 

A.,  ii,  802. 
estimation  of  inorganic  phosphoras 
in  (Whittier),  A.,  ii,  90. 
92 
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Animals,    presence  of    boiou   in   (Bsu- 
TKANi)  and  Agulhon),  A.,  ii,  854. 

action  of  cocaine  iu  (Ghode),  A.,  ii, 
280. 

cold-blooded,    energy  changes  in,    at 
rest  (Hill),  A.,  ii,  181. 

marine,   metabolism  and  nutrition  of 
(Moore,    Edik,     Whitkley,    and 
Dakin),   a.,  ii,  1068. 
Anisaldehydephenylliydrazone,        com- 
pounds of,  with  trinitrobenzeue  (CiusA 

and  Vecchiotti),  A.,  i,  33. 
AxLiasynalioxime,  transformation  of,  in 

various     solvents     (Patteuson     and 

Montgomerie),    T.,    26,    2100;    P., 

240. 
Aniaic    acid     (p-methoxybenzoic    add), 

3:5-dibromo-  (Zincke),  A.,  i,  444. 
j>-Aniaidiiie,  nitration  of  the  acyl  deri- 
vatives of  (Revekuin  and  de  Luc), 
A.,  i,  182. 

^rmitro-derivatives,    constitution     of 
(Rkvekdin),  a.,  i,  963. 
/3-Amsildiphenylhydrazone  (Padoa  and 

Santi),  a.,  ii,  880. 
)9- Anisilphenylmethylosazone      (  Padoa 

and  Santi),  A.,  ii,  880. 
Anisole,    3-bromo-2:4:6-iri-iodo-5-uitro- 
( Jackson  and  Bigelow),  A.,  i,  102. 

j>-iodo-,  behaviour   of,  in   the  animal 
organism    (Luzzato    and    Satta), 
A.,  ii,  965. 
Anisoles,  ^Jt'nitro-  (Vbrmeulen),  A.,  i, 

347. 
Aniioylaoetic  aoid,    oximino-,    methyl 

ester  (Wahl  and  Silbkrzweig),  A.,  i, 

214. 
v-Anisoylacetic  acid,  ethyl  ester,   and 

its  derivatives   (Wahl   and   Silber- 

zweig),  a.,  i,  114. 
Anisoylaminoacetonitrile  (Johnson  and 

Burnham),  a.,  i,  305. 
Anisoylaminoacetotliioainide    (Johnson 

and  Burnham),  A.,  i,  305. 
Anisoylglyoxylio  aoid,  methyl  ester  and 

its  derivatives  (Wahl  and  Doll),  A., 

i,  626. 
Anisoylpropionic     acid,    methyl     ester 

(Bargellini  and  Giua),  A.,  i,  356. 
j^-Anisylacetylene,  derivatives  of  (Man- 

CHOT,  Withers,  and  Oltrogge),  A., 

i,  231. 
AniByl-y-butyrolactone       (Bargellini 

and  Giua),  A.,  i,  356. 
Anisyl  chloromethyl  ketone,  o-iodo-,  and 

its  iododichloride  (Willgerodt  and 

Burkhard),  a.,  i,  630. 
4-p-Aiii8ylcinnoline  and  its  salts  (Stoer- 

MER  and  Gaus),  A.,  i,  1026. 
o-m-,     and    -jo-Anisyldimethylaulphine 

hydroxides,  salts  of  (Kehrmann  and 

Sava),  A.,i,  968. 


a-Anisylethylamine   and  its  derivatives 

(Betti  and  del  Rio),  A.,  i,  347. 
Anisylhydantoic    aoid    (Johnson     and 

Bengis),  A.,  i,  809. 
4-Ani8ylhydantoin  (Johnson  and  Ben- 

gis),  A.,  i,  808. 
4-Anisylideue-l:3-dimethylhydantoin 

(Johnson  and  Niculet),  A.,  i,  585. 
4-Aiii8ylidenehydaiitoin,  2-thio-  (John- 
son and  O'Brien),  A.,  i,  806, 
4-Anisylidene-l-methylhydantoiii 

(Johnson  and  Nicolet),  A.,  i,  585. 
ja-Anisylimino-;?-chloropkenyl-2J-chloro- 

styrylmethane  and  its  salts  and  deri- 
vatives (Straus  and  Heitz),  A.,  i, 

994. 
Anisylindole    (Boehringer  &  Sohne), 

A.,  i,  64. 
3-;)-Anisyl-2-methyl-4-dihydroquinazol- 
one  (BoGERT  and  Bkal),  A.,  i,  394. 

methiodide  (BoGEirrand  Geiger),  A., 
i,  511. 
Anisyl  methyl  ketone  o-iodo-,  and  its 

dichloride  (Willgerodt  and  Burk- 
hard), A.,  i,  630. 
/S-Anisyl-a-naphthyl-   and   -l:3:4-xylyl- 

osazones  (Padoa  and  Boyini),  A.,  i, 

224. 
3-Anisyl-j8-2-ci/cZopentanonylpropio- 

phenone    and     its      disemicarbazone 

(Striegler),  a.,  i,  782. 
4-i7-Anisylp3nridazine    (Stoermer     and 

Gaus),  A.,  i,  1027. 
4-^-Anisylpyridazine-6-carboxylic  acid, 

and   amino-,  and   nitro-    (Stoermer 

and  Gaus),  A.,  i,  1027. 
3-j;-Anisyl-2-8tyryl-4-dihydroquinazol- 

one  (Bogert  and  Beal),  A.,  i,  394. 
5-Anisyl-2-styryloxa2ole     (Lister  and 

Robinson),  T.,  1306. 
Anisylthiocarbimide    (v.    Braun    and 

Deutsch),  a.,   i,  694. 
Ankerite,  occurrence  of,  in  coal  (Crook), 

A.,  ii,  565. 
Annual  General  Meeting, T.,  639  ;  P.,  75. 
Anode.     See  under  Electrochemistry. 
Anona  muricata,  chemical  examination 

of  the  leaves  of  (CalLAN  and  Tutin), 

A.,  ii,  81. 
Anorthite,  equilibrium  of,  with  nephet- 

ite  and  with  carnegieite  (Bowen),  A., 

ii,  774. 
Anthocyanin,  formation  of  (Wheldale), 

A.,  ii,  80. 
Anthocyanins  (Nierenstein  and  Whel- 
dale), A.,  i,  42  ;  (Nierenstein),  A., 

i,  292. 
Anthracene,  fluorescence  of  (Stevenson), 
A.,  ii.  111  ;  (Fry),  A.,  ii,  713. 

derivatives,  preparation  of  (Badische 
Anilin-  &  Soda-Fabrik),  A.,  i, 
119,  1066  ;  (Meyer),  A.,  i,  874. 
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Anthracene,  1-chloro-,  l-chloro-9(or 
10)-bromo-,  and  l-chloro-9:10-rft- 
broino-  (Fischer  and  ZiEuiiEu),  A.,  i, 
7f)t. 

Anthracene-10-oarboxylic  aoid,  a-  and 
i3-i;hloio-,  and  1:5-  and  l:8-rftchloro- 
(LiEiiEHMANN  aud  BuTEsuu),  A.,  i, 
467. 

Anthracridone,  cfibroino-,  and  chloroe^i- 
bromo-  (Badisciie  Anilin-  &  SoDA- 
Fabrik),  A.,  i,  804. 

Anthrauilethylamide      (Booert      and 

llElDELBEHaKIl),   A.,i,  216. 

Anthranilic  acid,     l:3:5-trinitrobenzen- 

ate  (O.STROM  1.S.SLEN8KY),  A.,   i,  23. 
acetyl  derivative,   chloro-,  and  liydr- 
oxy-,  aud  isovaleryl  derivative,  and 
a-bromo-,  and  a-hydroxy-  (Riedsl), 
A.,  i,  774. 
ethyl  and  methyl  eaters,  picrates  of 
(McKee),  a.,  i,  140. 
Anthranilic     acid,    6-bromo-     (Fried- 
i.ANDKu,  Bruckner,  aud  Deutsch), 
A.,  i,  318. 
Anthjranoyloamphoric  acid  (Riedsl),  A., 

i,  774. 
Anthraquino-l:4-    and     l:6-dithiazoleB 

((iATTERMANN),  A.,   i,  1005. 

Anthraqninone,  melting  point  of  (Phil- 

iiTi),  A.,  i,  476. 
action   of  magnesium   ethyl   bromide 

on  (Clarke  and  Carletox),  A.,  i, 

29. 
derivatives,  preparation  of  (Farben- 

FABRIKEN  VORM.  F.  BaYER  k  Co.  ), 

A.,i,  140,  141,  1020;  (Badische 
Anilin-  &  Soda-Fabrik),  A.,  i, 
996  ;  (CiiEMiscHE  Fabrik  Gries- 
HEI.M  Elektron),  a.,  i   1035. 

behaviour  of,  with  alkaline  reducing 
agents  (Seer  and  Karl),  A.,  i, 
571. 

containing       sulphur      (Badische 
Anilin-  &  Soda-Fabrik),  A.,  i, 
876. 
Anthraqoinone,  oamino-,  coudenBation 

productsof(FARBENFABRIKEN  VORM. 

F.  Bayer  &  Co.),  A.,  i,  995. 

1-  and  2-amino-,  benzoyl-ja-amino- 
benzoyl  derivatives  of  (Faubwerke 
VORM.  Meister,  Lucius,  k  BrDn- 
ing),  a.,  i,  197. 

l-amino-5-cyauo-,  5-chloro-l -amino-, 
5-chloro-l-thiocyano-,  l-iodo-4- 

nitro-,  1-  and  2-thiooyano-,  1-thio- 
cyano-4-  aud  •5-amino-,  1-thiocyano- 
4-hydroxy-,  l-thiocyano-3:4-rfi- 

hydroxy-,  1:4-,  1:5-,  and  l:8-rf*- 
thiocyano-,  and  their  derivatives 
(Gaitermann),  a.,  i,  999. 

aminodthydroxy-,  and  1 :8-rfihydroxy- 
(Oesterle),  a.,  i,  203. 


Anthraqninone,  2-bromo-l-cyano-  (Ull- 
mann  and  van  dbk  Sohalk),  A.,  i, 
387. 
l:5-r/ibromo-4-nitro-,  and  1:5-  and  1:8- 
dichloro-4-nitro-  (Farbenfabriken 
VORM.  F.  Bayer  k  Co.),  A.,  i, 
995. 
2-chloro-4(8)-hydroxy-l  :5-rf»amino-,  4- 
chloro-8-hydroxy-l  :5-rftamino-,  and 
4-hydroxy-l  :5-^iamino-,  dibenzoyl 
derivatives  (Farbenfabriken 

VORM.    F.    Bayer  &  Co.),   A.,   i, 
119. 
l:3:8-<rihydroxy-,     and     its     acetate 

(Oesterle),  a.,  i,  633. 
l:3:5:7-<«<rahydroxy-,  dimethyl  ether 
and  its  derivatives  (Fischer,  Zieo- 
LER,  and  Gros.s),  A.,  i,  765. 
l:4:5:8-<c/rrthydroxy-,    derivatives    of 
(Fischer  aud   Zieoler),   A.,  i, 
766. 
barium  salt  (Frey),  A.,  i,  477. 
hydroxylamino-  (Scholl  and  Eberle), 

A.,  i,  142. 
l:2-rfithiocyano-    (Lenhard),    A.,   i, 
997. 
Anthraquinones,    alkylated,    formation 
of  (Seer  and  Ehrenzweio),  A.,  i, 
276. 
chloro-,  action  of  copper  on  (Ulluann 

and  Minajeff),  A.,  i,  366. 
hydroxy-,  reduction  of  (HiROSib),  A., 
i,  875. 
Anthraqninone    series  (Ullmann    and 
VAN    DER    Schalk),    A.,    i,    387  ; 
(Ullmann    aud    Minajeff),   A.,    i, 
388. 
Anthraqoinoneacridone,     amino-,     and 
nitro-,     and      derivatives      (Aktien- 
Gesellsohaft  FiJR  Anilin-Fabrika- 
tion),  a.,  i,  141. 
Anthraqninone- 1 : 6-bisdiazoninm  sulph- 
ate,  2:6-(^ibromo-  (Scholl,  Eberle, 
and  Trit-sch),  A.,  i,  144. 
Anthraqninone-2:l:6:S-bisqninonediaB- 
ide  (Scholl,  Edekle,  and  Tkitsch), 
A.,  i,  144. 
Anthxaquinonecarboxy  - 1  -  aminoanthra  - 
qninone,   amino-,    benzoyl   derivative 
(Farbwerke  vorm.Meisteu,  Lucres, 
&  Brunino),  a.,  i,  198. 
Anthraqninone- 1-carbozyIic     acid,     5- 
amino-,  2-broino-,  and  5-nitro-  (Ull- 
mann and  VAN  DER  Schalk),  A.,  i, 
387. 
Anthraqainone-2-carboz7lic     aoid,     1- 
amino-     (Aktien-Gksellschakt 
FUR  Anilin-Fabuikation),   a., 
i,  981. 
and   its  deriTatives  and    1-chloro- 
(Badische    Anilin-    k     Soda* 
Fabrik),  A.,  i,  979. 


ii.1400 


INDEX   OF   SUBJECTS. 


Antliraquinone-4-carboxylic  acid,  1- 
amino-,  and  1-thiocyano-  (Gatter- 
mann),  a.,  i,  1001. 

nitio-  (FiscHEK  and  Ziegler),  A'.,  i, 
755. 
Antliraqaiiione-5-carboxylic      acid,     1- 

amino-,    and    1-thiocyano-    (Gatter- 

mann),  a.,  i,  1001. 
1 :5-Ant]iraqainonediacridoiie  (Badiscue 
Anilin-  &  Soda-Fabrik),  A.,  i,  804. 
Anthraqainone-l:2-diazo8ulphide  (Len- 

iiARD),  A.,  i,  997. 
Anthraquinone-l:2-dicarboxylic       acid 

(ScHOLL),  A.,  i,  361. 
Anthraquinonedithiozanthone        ( Uhh- 

mann)  a.,  i,  126. 
Anthraquinoneiminazole,    1 :2-hydroxy- 

(Farbenfabrikkn  vorm.  F.  Bayer 

&  Co.),  A.,  i,  140. 
ABthraquinone    1-    and    2-mercaptaii8 

(Farbwerke    vorm.    Meister,    Lu- 
cius, &  Brunino),  a.,  i,  477. 
Aathraquiiione-2: 1 -quinonediazide, 

4:6:8-<;-ibromo-5-liydroxy-      (Scholl, 

Eberle,  and  Trit.sch),  A.,  i,  144. 
a-Anthraquinonesulphenic  acid  and  its 

salts  and  esters  (Fries  and   Engel- 

BERTZ),   A.,   i,  1006. 
a-Anthraquiaonesulphenyl  bromide  and 

chloride   (a-hromo-  and  a-chloro-tJiiol- 

anthraqicinoncs)   (Fries    and   Engel- 

BERTZ),  A.,  i,   1005. 
a-Anthraquinonesulphinic    acid   (Fries 

and  Engelbertz),  A.,  i,  1006. 
Antliraquinone-5-,  -6-,  -7-,  and  -S-salph- 

onic  acids,  1-amino,  1-thiocyano-,  and 

their  derivatives  (Gattermann),  A.,  i, 

1001. 
Anthraqainone-l:2-tliiazoIe,     4-amino-, 

benzoyl  derivative  (Farbexfabriken 

VORM.  F.  Bayer  &  Co.),  A.,  i,  1020. 
Anthraqninonetliiozanthone  (Ull- 

MANN),  A.,  i,  126. 
Anthraquinonezanthoiies  (Ullmann  and 

UrmAnyi),  a.,  i,  716. 
l-Anthraquinonyl  thiocyanate,  2-bronio- 

(Lenhard),  a.,  i,  997. 
2-AnthraqQinoiiyl  thiocyanate,  l-amino- 

(Lenhard),  a.,  i,  997. 
2-Anthraqtiinonylaminobenzoic  acid,  4- 

bromo-  (Ullmann),  A.,  i,  114. 
5-Anthraquinonyl-/3-amino-6-chloro- 

quinizarin  (Frey),  A. ,  i,  477. 
a-Anthraquinonyl-jtJ-aminoplieiiylpyri- 

dazonanthrone   (Ullmann    and   van 

der  Schalk),  a.,  i,  388. 
4-0-     and     ^-Anthraquinonylamino-A^- 

phenylpyridazonanthrone    (Ullman  n 

and  Minajeff),  A.,  i,  389. 
Antbraquinonyl-l-     and     -2-diazoninm 

hydrogen  sulphates  (MoHLAU,  Vier- 

TEL,  and  Reiner),  A.,  i,  704. 


2-A]ithraquinonyI-4-diazo-l-phenyl-3- 

metbyl-5-pyrazolone  (Mohlau,  Vier- 

TEL,  and  Reiner),  A.,  i,  704. 
Antbraquinony  1  - 1  -  diazosulphonic    acid 

potassium    salt    (Mohlau,   Viertel, 

and  Reiner),  A.,  i,  704. 
jSjB'-Anthraquinonylenedicarbozyl  chlor- 

ideS,     preparation     of     (Farbwerke 

VORM.  Meister,  Lucius,  &  BrIjning), 

A.,  i,  119. 
Anthraquiiionylene-l:5-     and     -2:6-di- 

hydrazines  (Mcuilau,  Viertel,  and 

Redlicii),  a.,  i,  705. 
Anthraquinonyl-l-hydrazine     and     its 
hydrochloride  (Mohlau,  Viertel, 
and  Reiner),  A.,  i,  704. 

5-  and  8-chloro-  (Mohlau,  Viertel, 
and  Reulich),  A.,  i,  705. 
Aiithraquinonyl-2-hydrazine     and     its 

hydrochloride     (Mohlau,     Viertel, 

and  Reiner),  A.,  i,  704. 
Anthraquinonyl-1-  and   -2-hydrazinedi- 

snlphoiiic     acids,      potassium     salts 

(Mohlau,    Viertel,    and    Reiner), 

A.,  i,  704. 
Anthraquinonyl-2-hydrazinesulphonic 

acid,  potassium  salt  (Mijhlau,  Vier- 
tel, and  Reiner),  A.,  i,  705. 
Anthraquinonyl-l-    and    -2-hydrazoue- 

acetoacetic  acid,  ethyl  ester  (Mohlau, 

ViEin'EL,  and  Reixkii)>  A.,  i,  704. 
a-Anthraquinonyl        a[j8-hydrozyiiaph- 

thyljsulphide  and  its  salts  (Fries  and 

Engelbertz),  A.,  i,  1005. 
)3-Aiithraquinonyl-l:2-uaplithyleiietri- 

azole,    amino-    (Farbwerke    vorm. 

Meister,  Lucius,  &  BrIjning),  A.,  i, 

588. 
l-Anthraqninonyloximide,  2:4-dibiomo- 

(Lehhard),  a.,  i,  998. 
0- 1  -  Antbraquinonyloxybenzaldehyde 

and    its   derivatives    (Ullmann    and 

Urmi^nyi),  a.,  i,  716. 
o-1-Anthraquinonyloxybenzoic         acid 

(Ullmann  and  UrmEnyi),  A.,  i,  716. 
iV-a-Anthraquinonylpyridazonanthrone 

(Ullmann  and  van    der   Schalk), 

A.,  i,  388. 
1- Anthraqninonylthiolacetic  acid  and  its 

derivatives,  and  4-amino-  and  5-chloro- 

(Gattermann),  a.,  i,  1003. 
2-AnthraqainoiiyItMolacetic    acid    and 

its  derivatives  (Gattermann),  A.,  i, 

1004. 
l-;8-Anthraquinonylthiolanthraquinone- 

2-carboxylic  acid  (Badiscue  Anilin- 

&  Soda-Fabrik),  A.,  i,  468. 
Anthraquino-l-thiazole,  and  4-  and  5- 

amino-,    and    5-thiocyano-    (Gatter- 
mann), A.,  i,  1005. 
Anthraquino- 1  -  tbiazole  -4-  carboxy  lie 

acid  (Gattermann),  A.,  i,  1005. 
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Anthraquinothiophen      (fJATTEiiMANN), 

A.,  i,  1004. 
/3-AnthryIdiinethyl8ulphine    hydroxide, 
salts  of  (Kbhhmann  and  Sava),  A.,  i, 
968. 
Antiaris    loj-icariti,   crystalline    protein 
from    tlie    latex    of    (Kotakk    and 
Knooi"),  a.,  ii,  81. 
Anti-emnlBin,    synthetic    properties    of 

(Bavliss),  a.,  i,  328. 
Anti-enzymes  and  enzymes,  reaction  be- 
tween (MiNAMi),  A.,  ii,  362. 
Antifebrin,  action  of,  on  blood  (Picci- 

NiNi),  A.,  ii,  58. 
Antimony,  spoctrura  of  (Schippeus),  A., 
ii,  877. 
series  in  the  sjiectrum  of  (van  Lohiti- 

zkn),  a.,  ii,  711. 
spontaneous    crystallisation    of    (Be- 

kikr),  a.,  ii,  1178, 
equilibrium  of  sulphnr  and  (Jarobr 

and  VAX  Kloostek),  A.,  ii,  1169. 
constitution  and  pharmacology  of  j)re- 
parations  of  (Biuinneu),  A.,  ii,  .^84. 
Antimony  alloys  with  arsenic  (Paura- 
VANo  and  dk  Cesakis),  A.,  ii,  262. 
with  cadmium,  conducting  power  of 
(EucKEN  and  (Jehuioff),  A.,  ii, 
319. 
photo-electric     elfects    in    (Heku- 
mann),  a.,  ii,  716. 
with  lead  and  tin  (Campbell),  A.,  ii, 

1056. 
with  manganese,  magneto-optical  pro- 
perties of  (Mautin),  a.,  ii,  1039. 
witli  palladium  (Sander),  A.,  ii,  651. 
Antimony  compounds,   eifect   of  potas- 
sium hexatantnlato  on  the  action  of, 
in   trypanosome   infection   (Moroen- 
ROTH  and  Rosenthal),  A.,  ii,  376. 
Antimony   ^rtbromide    and   irtchioride, 
compounds  of,  with  substituted 
benzenes  (Mensohutkin),  A.,  i, 
98,  99,  100. 
compounds  of,    with  oxygenated 
organic  compounds  (Menschut- 
KIN),  A.,  i,  193. 
trichloride,  compounds  of  aniline  and 
(Menschutkin),  a.,  ii,  923. 
compounds     of,      with     diazonium 
chlorides  (May),  T.,   1037;    P., 
96. 
haloids,   equilibrium  of,   with  cyclo- 
hexane   and    cyclohexene    (Men- 
SCHI'TKIN),  A.,  ii,  922. 
compounds  of  phenol  and  its  ethera 
with  (Menschutkin),  A.,  ii,  922. 
thennal    analysis    of    mixtures    of 
(Bernardis),  a.,  ii,  1178. 
^nhaIoid8,  compounds  of,  with  poly- 
nuclear       benzene       hydrocarbons 
(Menschutkin),  A.,  i,  177. 


Antimony  ///haloids,  compounds  of, 
with  fluorolwnzene,  witli  benzene- 
Bulphonic  acid,  and  with  naplitha- 
leno  and  its  derivatives  (Men- 
schutkin), A.,  ii,  920. 
and  arsenic,  iodides  of  (Doorniio.scii), 

A.,  ii,  249. 
Iri-iodide,  eutectic  alloys  of  arsenic  tri- 
iodide  and  (Vasilieff),  A.,  ii,  919. 
/>e7t/aiodide  (Quercioii),  A.,  ii,  937. 
oxysulpliides  (QuEitcion),  A.,  ii,  562. 
sulphido,    equilibrinm    of,   with    lead 
and  silver  sulphides  (Jaecer  and 
VAN  Klooster),  a.,  ii,  1170. 
irisulphide,    photo-electric    ellect    of 
(Olie  and  Kruyt),  A.,  ii,  317. 
equilibrium    of    tin   sulphide   with 
(Parravano  and  de  Crsaris), 
A.,  ii,  771. 
Antimony  organic   compounds    (May), 
T.,  1033,  1037  ;  P.,  6,  96  ;   (Morgan 
and  Micklethwait),  P.,  19,  68. 
Antimony,  detection  of  (Staddon),  A., 
ii,  1210. 
detection  of,  in  alloys  (Belasio),  A., 

ii,  1099. 
detection  of,  in  enamels  (Rickmann), 

A.,  ii,  870. 
estimation  of,  volumetrically  in  alloys 

(Jamieson),  a.,  ii,  96. 
estimation  of,  in  red  caoutchouc  ware 
(ScHMiTZ),   A.,  ii,  496 ;   (Frank), 
A.,  ii,  497. 
estimation  of  small  quantities  of,  in 

lead  (Friedrich),  A.,  ii,  1102. 
estimation  of,   in  soft  solder  (Good- 
win), A.,  ii,  496. 
estimation,  and  separation  of,  in  white 
metal  (Ci)MPAGNo),  A.,  ii,  810. 
Antimony  poisoning.     Hee  Poisoning. 
?/(■  Antimony laniline   (May),  T.,   1035  ; 

P.,  5. 
Antipyrine    {\-plvenyl-2:Z-dimethylpyra- 
zoloiie),  compounds   of,   with  ferric 
salts  (Calzolari),  A.,  i,  51. 
compounds  of  silicotimgstic  acid  and 

(Javillier),  a.,  ii,  948. 
action  of,  on  blood  (Piccinini),  A.,  ii, 
58. 
Antipyrine,    4-amino-,   diazonium  salts 

of  (Morgan  and  Reilly),  P.,  334. 
Antiseptics,  autolysis  in  the  liver  under 
the  inlluence  of  (Kaschiwaiiara),  A., 
ii,  9.'')9. 
Antithrombin,  ri>le  of,  in  coagulation  of 

blood  (Howell),  A.,  ii,  60. 
Apatite,  formation  of  (Nackbn),  A.,  ii, 
1061. 
and  similar  minerals,  composition  of 
(Ror.ERsand  Postma),  A.,  ii,  565. 
Apigenin  triethyl  ether  (Perkin),  P., 
328. 
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Apophyllite  from  Siberia  (Pilipenko), 

A.,  ii,  175. 
Apparatus,  new  (Maiiino),  A.,  ii,  1049. 
for  carrying   out  reactions   with  ex- 
clusion of  air  (Siemsskn),  A.,  ii,  38. 
for  enclosing  decomposable  substances 
in  a  protecting  atmosphere  ( M icii  ei.), 
A.,  ii,  246. 
Apple,    constituents    of    the    marc    of 

(Schneider),  A.,  ii,  658. 
Aqaodipyridinechromiam,         ^rifluoro- 

(CosTACHEScu),  A.,  i,  493. 
Aragonite  from  Molina  de  Aragon  (Llord 
y  Gamboa),  a.,  ii,  564. 
distinction  between  calcite  and  (NiED- 
ersiadt),    a.,  ii,  760  ;  (Vaubel), 
a.,  ii,  1180. 
Aralia  japonica,  constituents  of  leaves 

of  (Danzel),  a.,  i,  640. 
Aralidin  (Danzel),  A.,  i,  640. 
Ararobinol  and  its  triacetyl  derivative 
(TuTiN  and  Clewer),  T.,  295  ;  P.,  14. 
Aralin  (Danzel),  A.,  i,  640. 
Arbutin,  synthesis  of,  and  its  derivatives 

(Mannich),  a.,  i,  884. 
Arginine,  synthesis  of  (Sc'hiENSEN,  HoY- 

rup,  and  Andersen),  A.,  i,  13. 
Argon,   occurrence   of,  in  oxygen  made 
from  liquid  air   (Morey),    A.,    ii, 
450. 
spectrum  of  (Stead),  A.,  ii,  876. 
crystallised,   optical   investigation   of 

(Waul),  A.,  ii,  1044. 
equation    of    state    of    (Onnes    and 

Crommelin),  a.,  ii,  900. 
solubility    of,    in   metals    (Sieverts 
and  Beroner),  A.,  ii,  1052. 
Aromatic  compounds,    emission  spectra 
of  (Goldstein),  A.,  ii,  216,  614. 
stereochemistiy  of  (Casares),  A.,  i, 

247,  616. 
hydrogenation  of  (Willstatter  and 
Hatt),  a.,  i,  545  ;  (Wieland),  A., 
i,  956. 
elimination     of   hydrogen    from,    by 
aluminium    chloride   (Scholl    and 
Sker),  a.,  i,  271. 
Aromatic    series,     stereochemistry     of 

(Lozano),  a.,   i,  430. 
Arsenic,  presence  of,  in  vegetable  foods 
(Jadin  and  AsTituc),  A.,  ii,  478. 
presence   of,   in  parasitic  plants  and 
their  hosts  (Jadin  and  Astruc),  A., 
ii,  976. 
vapour,  dissociation  of  (Preuner  and 

Brockmoller),  a.,  ii,  1146. 
influence  of,   on  autolysis  (Laqueur 

and  Ettinger),  A.,  ii,  661. 
action  of,  on  the  blood-vessels  (Loeb), 

A.,  ii,  372. 
elimination  of,  from  the  body  (Bon- 
grand),  a.,  ii,  465. 


Arsenic  alloys  with  antimony  (Pakra- 

vano  and  de  Cesaeis),  A.,  ii,  262. 

with  copper,  conductivity  of  (Pushin 

and  Dishler),  A.,  ii,  320. 
with    manganese    (Schoen),    A.,    ii, 
164. 
Arsenic  compounds,  toxicity  of  (Moun- 

eyrat),  a.,  ii,  281. 
Arsenic  irihydride,    dielectric   constant 
of  (Sciilundt  and  Schaefer),  A., 
ii,  526. 
and    antimony,    iodides   of   (Doorn- 

bosch),  a.,  ii,  249. 
tri-iodide  (Richter),  A.,  ii,  43. 

eutectic    alloys    of    antimony    tri- 
iodide  and   (Vasilieff),  A.,  ii, 
919. 
podaiodide  (Queroigh),  A.,  ii,  937. 
oxide,     equilibrium     of     water    and 
(Menzies    and    Potter),     A.,     ii, 
1165. 
Arsenious  acid,  atmospheric  oxidation 
of  (Reinthaler),  a.,  ii,  755. 
estimation  of,  with  acid  permangan- 
ate (MosERand  Perjatel),  A.,  ii, 
866. 
Arsenites,    action    of,    on  diazo-com- 

pounds  (Gutmann),  A.,  i,  397. 
Arsenic  acid,  estimation  of  (Menzies 

and  Potter),  A.,  ii,  1166. 
o-Arsenic    acid,    compound    of,   with 
hexamethylenetetramine       (Rossi), 
A.,  i,  243. 
Arsenic  ^rzsulphide,  colloidal  (Duman- 
SKi),  A.,  ii,  153. 
equilibrium  of  silver  sulphide  and 
(Jaeger  and  van  Klooster),  A., 
ii,  1170. 
precipitation  of  colloidal  solutions 
of,    by   salts  of   the  rare  earths 
(Freundlich  and  Sohucht),  A., 
ii,  1044. 
Arsenic    organic  compounds  (Morgan 
and      Micklethwait),      P.,     68  ; 
(Karrer),  a.,   i,   740,  929. 
physiological  action  of  (Valenti),  A., 

ii,  968. 
used    in  therapeutics,    estimation    of 
(Bressanin),  a.,  ii,  708. 
Arsenic,  Fleitmann's  test  for  (Billing), 
A.,  ii,  91. 
hydrogen  apparatus   for  Marsh's  test 
for  (Jadin  and    Astruc),  A.,   ii, 
387. 
detection  of  (Staddon),  A.,  ii,  1210. 
detection   of,   in   wines   (Carles  and 

Barthe),  a.,  ii,  594. 
apparatus    for    estimation    of    small 
quantities  of    (Iwanoff),    A.,    ii, 
296. 
estimation  of  (Rupp  and  Lehmann), 
A.,  ii,  866. 
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Artenio,  estimation  of,  as  ammonium 
araeuomolybdat«  (Pellrt),  A.,  ii, 
203. 

eatiination  of,  In  presence  of  tin 
(Rue«sanin),  a.,  ii,  994. 

estimation  of,  in  insecticides  (Hol- 
land), A.,  ii,  91. 

soluble,  estimation  of,  in  commercial 
lead  ar8enat«  (OuRRY  and  Smith), 
A.,  Ii,  994. 

estimation  of,  in  oraanic  compounds 
(BoHRisoH  and  KOrschnkr),  A., 
ii,  203;  (Warunis),  A.,  ii,    1094. 

separation    of,     from    antimony    and 
other  metals  (Collins),  A.,  ii,  684  ; 
(MdSER  and  Pkujatel),  A.,  ii,  866. 
Arsenioui  acid.     See  under  Arsenic. 
Arienites.     Sec  under  Arsenic. 
Araenobenzene,   toxicity  of  solutions  of 
(Klrio),  a.,  ii,  469. 

3:3'-diamino-4:4'-rfniydroxy-,  and  its 
hydrochloride  {salvarmn),  prepara- 
tion and  properties  of  (Ehrlich  and 
Berthhim),  a.,  i,  524. 

preparation  of  neutral  soluble  deriva- 
tives of  (Farbwerke  VORM.  Meis- 
ter,  Lucius,  k  BrOnino),  A.,  i, 
595,  1044. 

4:4'-rftamino-8:8'-rfthydroxy-,  and  its 
salts  (Benoa),  a.,  i,  148;  (Fakb- 

WERKK  VORM.   MeISTER,   L'UCIUS,  & 

BRtJNiNr.),  A.,  i,  596. 
5:5'-(/iamino-2:2'-(/ihydroxy-,   and  its 
hydrochloride  (Rknua),  A.,   i,  62. 

Ar8enobenzene-3:3'-bistrimethyIammo- 
niam      hydroxide,       4:4'-dihydroxy- 
(Bertheim),  a.,  i,  819. 

Arsenoferrite  (Baumiiauer),  A.,  ii, 
S»19. 

Arsenostovaine  (Fourneau  and  Ochs- 
lin),  a.,  i,  929. 

Arsinobensoic  aoid,  and  its  esters,  oxides 
of,  andd/chloro-,  derivatives  of  (Four- 
neau and  Ochslin),  A.,  i,  929. 

Arsonium  oompounds,  asymmetric 
(|naternary,  and  thoir  attempted  reso- 
lution (WiNMiLL),  T.,  718  ;  P.,  93. 

Arteries,  rabbits',  etTect  of  aliphatio 
aldehydes  on  (Loeb),  A.,  ii,  857. 

Arylaminoanthraqninone  derivativea, 
prei>aration  of  (Fahbenfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  995. 

Arylearbamides,  nitroso-,  action  of,  with 
primary  amines  and  phenols  (Haager), 
A.,  i,  103. 

Arylnitrosoamines,  existence  of 
(Hantzsch),  a.,  i,  1039. 

Arylsnlphon-anilides,  and  -j»-Daphthal- 
ides,  amino-derivatives  of  (Morgan 
and  Micklbthwait),  T.,  142. 

Asaronanilide  (Barqellini  and  Mart- 
egiani),  a.,  i,  981, 


Asaronthioanilids     (Baroellini     and 

MARTKfJIANi),   A.,  i,   981. 
Ascaridas,  chemistry  and  toxicology  of 

the  (Flurt),  a.,  li,  464. 
Ascidian's  blood.     .See  Blood. 
Ascitic  fluid,   constituents   of  (Fatein 

and  Wkitz),  A.,  ii,  786. 
Asclepiait      vinretoxicum,     carbohydrate 
from  the  rhizome  of  (Masson),  A.,  ii, 
478. 
Asebotin  from  Kalmia  laiifolia  (BouR- 
QTTELOT  and   Fichteniiolz),   a.,    ii, 
380. 
Asparagi&e,      decern  po.sition      of,      by 
bacteria,   in  presence  of  fi-ee  oxygen 
(Carlson),  A.,  ii,  191,  972. 
(ll-k»Tpa,Ttie    acid    picronolate    (Lkvknb 

and  van  Slykr),  A.,  i,  681. 
A-tpergiUus  niger,  influence  of  calcium 
on   the   development  of  (Robert), 
A.,  ii,  192,  671. 
influenoe  of  iron  on  the  formation  of 
conidia  of  (Javillier  and  Sauton), 
A.,  ii,  192. 
importance  of  manganese  in  the  de- 
velopment of  (Bertrand),A.,  ii,  377. 
assimilation  of  nitrogen  by  (Brekker), 

A.,ii,  77. 
action  of  salts  on  the  development  of 

(KiE-SEL),  A.,  ii,  861. 
hydrolysis  of  sucrose  of,  by  different 
acids  (Bertrand,  Rcsenblatt,  and 
Rosenblatt),  A.,  i,  401. 
formation    of  invertase   in  (Grbzes), 

A.,  ii,  976. 

cffoot    of   zinc    on    the   secretion    of 

invertase  by  (.Javillier),  A.,  ii,  377. 

influence  of  zinc  on  the  consumption 

of  food  by  (.Iavillier),  A.,  ii,  861. 

Atherospcrma   motchatum,   essential  oil 

of  the   leaves  of  (Scott),  T.,  1612 ; 

P.,  217. 

Atmolysis  and  an  atmolyser  (Dubois), 

A.,ii,  193. 

Atmosphere,  constituents  of  the  upper 

layers  of  the  (Wkcrner),  A.,  ii,  636. 

Atmospheric  air,  recoil  atoms  in  ionised 

(Kovarik),  a.,  ii,  1121. 

speritio  he^t  of(ScHEELaDd  Heuse), 

A.,  ii,  19  ;  (Moody),  A.,  ii,  631. 
weight  of  a  litre  of  (OuYB,   KoVACS, 

and  Wourtzel),  A.,  ii,  636. 
proportion  of  carbon  dioxide  in  the, 
of   antarctic    regions   (MCktz  and 
LAlNf^.),  A.,  ii.  164. 
penetrating    radiation    in    (Gookel), 

A.,  ii,  416. 
radium   deposit   from,   between   Val- 
paraiso    and      the     East     Indies 
(Knoche),  A.,ii,  223. 
expired,  oonstitaents  of  (Weichardt 
and  Stotter),  A.,  ii,  671, 
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Atmospheric  air,  estimation  of  ether  and  , 
chloroform  vapours  in  (Kochmann 
and  Streckek),  A.,  ii,  1003. 

estimation  of  ozone  in  (Holmes),  A., 
ii,  636. 

estimation  of  radioactive  products  in 
(KiNOSHiTA,  NisHiKAWA.and  Ono), 
A.,  ii,  12. 
Atoms,    maximal    energies    of    (ElBEN- 
mann),  a,,  ii,  506. 

multiply-charged  (Thomson),   A.,  ii, 
1029. 
Atomic  percentages,  conversion  of  per- 
centages by  weight  into  (Hoffmann), 

A.,  ii,  340  ;  (Janecke),  A.,  ii,  750. 
Atomic  refractivity.     See  under  Photo- 
chemistry. 
Atomic    theory,    development    of    th« 

(Meldrum),  a.,  ii,  35. 
Atomic  weight,  nature  of  (Katayama), 
A.,  ii,  1156. 

of  bromine  (Weber),  A.,  ii,  1163. 

of  calcium  (Oechsker  de  Coninck), 
A.,ii,  159. 

of  chlorine  (Burt  and  Whytlaw- 
Gray),  a.,  ii,  152  ;  (Baume  and 
Perrot),  a.,  ii,  933  ;  (Wourtzel), 
A.,  ii,  934. 

of  fluorine  (McAdam  and  Smith),  A., 
ii,  549. 

of  holmium  (Holmberg),  A.,  ii,  163. 

of  mercury  (Easley  and  Brann),  A., 
ii,  257. 

of  nitrogen  (Wourtzel),  A.,  ii,  248. 

of  palladium  (Shinn),  A.,  ii,  1178. 

of  phosphorus  (Baxter,  Moore,  and 
Boylston),  a.,  ii,  347. 

of  radium  (Whytlaw-Gray  and 
Ramsay),  A.,  ii,  413  ;  (Honig- 
schmid),  a.,  ii,  523. 

of  silver  (Hinrichs),  A.,  ii,  253 ; 
(GUYE),  A.,  ii,  552. 

of  uranium  (Lebeau),  A.,  ii,  848. 
Atomic  weights  (Richards),  A. ,  ii,  928. 

table  of,  T.,  1882  ;  P.,  216  ;  (GuARES- ' 
chi),  a.,  ii,  929, 

report  of  the  International  Committee 
on,  T.,  1829  ;  P.,  214. 

determination  of  (Hinrichs),  A.,  ii, 
642  ;  (PifiCHEUx),  A.,  ii,  644  ;  (Le 
Chatelier),  a.,  ii,  840. 

and  spectra  of  the  alkali  metals,  re- 
lation between  the  ( Bi;  ry)  ,  A.  ,ii,  821 . 

approximation  of,  to  integral  and  semi- 
integral  values  (Feilmann),  P., 
283. 
Atophan  {2-phcnylquinoline-^-carhoxyl%c 
acid),  influence  of,  on  uric  acid  for- 
mation (Frank  and  Przbdborski), 
A.,  ii,  659. 

behaviour  of,  in  the  organism  (Dohrn), 
A.,  ii,  965. 


Atozyl  {sodium-ip-aminophenylarsincUe), 
physiological  action  of  (Nieren- 
stein),  a.,  ii,  75. 
action  of,  on  the  animal  body 
(Rothermundt  and  Dale),  A.,  ii, 
668. 
Atrolactic  acid.     See  a-Phenylpropionic 

acid,  o-hydroxy-. 
Atropine,  action  of,  in  the  organism 
(Metzner),  a.,  ii,  585;  (Heffter 
and  Fickewirth),  A.,  ii,  586; 
(Metzner  and  Hedinger),  A.,  ii, 
966. 
Atropinesulphuric     acid    (Hoffmann, 

La  Roche  &  Co.),  A.,  i,  896. 
Atropropinesulphuric       acid      (Will- 

statter  and  Hug),  A.,  i,  577. 
Atropurol  and  its  acetate  (Rogerson), 

T.,  1049;  P.,  138. 
Aucuba  fruits,  pectins  from  (Hablay), 

A.,  ii,  479. 
Augite  from  Central  France  (Gonnard 

and  Barrier),  A.,  ii,  360. 
Auric  chloride.     See  under  Gold. 
Aurora,  spectrum  of  the,  and  krypton 

(Page),  A.,  ii,  505. 
Autokatakinesis,      periodic      (Lotka), 

A.,  ii,  745. 
Autolysis    and    metabolism    (Laqueur 
and  Ettinger:    Laqueur,  Brijn- 
ECKE,   and  Crampe),  A.,  ii,   661  ; 
(Laqueur   and    Brijnecke  :    La- 
queur), A.,  ii,  662. 
influence    of   iodine   on   (Kepinow), 
A.,  ii,  69. 
Autozidation.     See  imder  Oxidation. 
Avogadro's  constant,   determination  of 

(Zangger),  a.,  ii,  22. 
Azines,     decomposition     of,     by    heat 
(Pascal  and  Normand),  A.,  i,  145, 
147. 
Azine  series,   studies    in    the  (Balls, 
Hewitt,  and    Newman),  T.,   1840 ; 
P.,  231. 
Azoacyl     compounds,     preparation     of 
(Stolle,  Mampel,   Holzapfel,    and 
Leverkus),  a.,  i,  226. 
Azobenzene,  derivatives  of  (Witt  and 

KoPETscHNi),  A.,  i,  517. 
Azobenzene,       amino-,      l:3:5-trinitro- 
benzenate  (Ostromisslensky),  A., 
i,  23. 
o-amino-,  and  its  salts  and  derivatives 

(Witt),  A.,  i,  921. 
m-amino-o-hydroxy-,  and  its  deriva- 
tives, o'-,  to'-,  and^'-bromo-TO-amino- 
o-hydroxy-,  acetyl  derivatives,  o'-, 
m'-,  and  ^'-chloro-m-amino-o-hydr- 
oxy-,  acetyl  derivatives,  and  o'-,  m-, 
and  |?'-nitro-7n-amino-o-hydroxy-, 
derivatives  (Hewitt  and  Rat- 
cliffe),  T.,  1766. 
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Azobenzene,  4:4'-<Zibromo-2-ainino-,  and 

4:4'-fWchloro-2-aniino-,    and      their 

acetyl    derivatives   (NoiiMAN),    T., 

1915;  P.,  232. 

4-bromo-4'-nitro-,    and    4:4'-rfibroino- 

(ANOELt  and  Vai-oki),  A.,  i,  321. 
2:2'-rfichloro-4:4'-(finitro-,  2:2'-di- 
nitro-,  and  2:2'-<e/rrtnitro-   (Green 
and  KowE),  T.,  2449;   P.,  252. 
4:G-rfinitro-3-amino-,  and  its  acetyl  de- 
rivative (Fhieb  and  Roth),  A.,  1, 
659. 
jtf-nitro-p'-hydroxylaniino-  (WiTT  and 
KoPETSCiiNi),  A.,  i,  518. 
Azobenzene-z'-arsinio    acid    (Karrer), 

A.,  i,   !»'29. 
Azobenzene-jiV''-diarBinicaoid(KARR£B), 

A.,  i,  930. 
Azodi-^'-chlorobenzoyl  (Stoll^,  Mam- 
pel,  HoLZAPKEi,,  and  Leverkus), 
A.,  i,  226. 
Azo-colouring  matter,  Ci^Hi^OsN^S, 
nbtajnod  troni  reduction  product  of 
2:4-dimethyl-3-ethylpyrrole  and  benz- 
enediazonium  sulphate  (Fischer  and 

BAKTIfOLOMAUs),  A.,  i,  50. 

Azo-colouring  matters  (Mailhk),  A.,  i, 
667. 
scission  of,    by   iialogens  (Schmidt), 

A.,  i,  322. 
of      the      triphenylmethane      group 
(Green   and  Sen),  T.,   1113;    P., 
137. 
estimation  of,  volumetrically  (Grand- 
MouoiN  and  Havas),  A.,  ii,  1220. 
Azo-compounds,  preparation  of  (Stolli^ 
•ind  Schmidt),  A.,  i,  1035. 
optical  behaviour  of  (Hantzsoh  and 

LiFSCHirz),  A.,  ii,  1116. 
fastness  to    light   of  (Woroshzoff), 

A.,  i,  14.'i. 
u-hydroxy-,etherificationof(CHARRlER 
and  Fkrreki),  A.,  i,  812. 
en^Azo-compounds  (Di^val),  A.,  i,  398. 
Azodiaoetyl  (Stolle,   Mamvel,   Holz- 

Ai'FEL,  and  Leverku.s),  A.,  i,  227. 
Azodicarboxylbencylidenehydrazide 
(SntLM!;,    Mami'EI,,    11oi,/.apkki,,  and 
Levekkus),  a.,  i,  227. 
Azodi-a-ethylbatyryl  and  its  mercury  salt 
(SroM.i':,  Mampei,,    Holzapfel,  and 
Lk.\  RUKUs),  A.,  i,  227. 
Azodiformyl  (Stoi.lk,  Mamprl,  Holz- 
ai'kf.i,,  and   Lkverkus),   A.,  i,  226. 
Azodimethyluracilcarboxyamide    (Bey- 

riiiEN),  A.,  i,  .^)87. 

Azodi-a-naphthoyl    (Stom.k,    Mam  pel, 

HoLZAPKKL,  and Leveukus),^.,  i,  226. 

•Tu^Aiodiphenylmethane,  4:4'-c{tcliloro- 

2-hydroxy-       (Mascarelli       and 

Toschi),  a.,  i,  323. 

di-  and  <rt-nitro-  (Duval),  A.,  i,  899. 


Azoimide   {hydrazoic  acid:    hydronitrie 

acid),  structure   and    reduction   of 

(Turrentine),  a.,  ii,  448  ;  (TuR- 

RENTiNE  and  Moore),  A.,  ii,  449. 

constitution  of  (Thiele),  A.,  i,  16. 

action  of,  on  cyanogen  (Omveri-Man- 

I)AlA  andPASSALACQUA),  A.,i,  144. 

interaction     of     nitrous     acid     and 

(Werner),  P.,  2.''.7. 

Aio-o-ketodi-/3-ethoxyetliane       (  Britko 

and  MvLo),  A.,  i,  162. 
/^ji^'-Azopbenyldimethylsalphiniam 
salts  (Brand  and  Wiesino),  A.,  i, 
666. 
;)//-Azoplienyl  methyl  lulphide  and  its 
derivatives   (Brand    and    Wir.sino), 
A.,  i,  666. 
Azotobacter,  utilisation  of  cellobiose  by 
(Koch  and  Seyuel),  A.,  ii,  77. 
nitrogen  assimilation  by  (Koch  and 

Seydkl),  a.,  ii,  77. 
influence  of  potassium  on  the  fixation 
of  nitrogen  by  (Vogel),  A.,  ii,  473. 
Azotohdcter  chroococcmn,  accumulation  of 

nitrogen  by  (KosiNc;),  A.,  ii,  473. 
2;2'-Azoxyantliraquinone  (Schoi.l    and 

Eheumc),  a.,  i,  142. 
Azoxybenzene,   j3-;j-bromo-  and  a-  and 
/3-4-bromo-4'-nitro-     (Anoeli     and 
Valori),  a.,  i,  321. 
j».tliiocyano-  (Fighter    and    Beck), 
A.,  i,  105. 
Azoxy-oompounds  (Anoeli  and  Valori), 

A.,  i,  321. 
;;-Azoxypbenetole,   structure  of  "  fluid 

crystals  "of  (Dkischa),  A.,  ii,  109. 
jTp'-Azoxyphenyldimethylsalphinium 
iodide  (Brand  and  Wirsino),  A.,  i, 
666. 
yy>'-Azoxyphenyl       methyl       sulphide 
(RiiANi)  iind   Wii:siNC}),   A.,   i,   666. 
o-Azoxyphenylmethyl8ulphone(CLAASZ), 
A.,  i,  514. 


B. 


Bacilli,     production    of    acetylmethyl- 
carbinol  and  /S-y-butylene  glycol  by, 
from   sugars  and  other   substances 
(Harden  and  Norris  :  Thompson), 
A.,  ii,  282. 
creatine-destroying,   in   the    intestine 
(TwoRT  and  Mellanby),  A.,  ii,  466, 
tubercle,     chemical     composition     of 
(Panzer),  A.,  ii,  587. 
effect  of  injection  of,  on  the  phos- 
phorus content  of  organs  (Otolski 
and  Bibrnacki),  A.,  ii,  792. 
Bacillus,    tubercle,   action    of   glycerol 
esters    on  the  (Saliubbni),  A.,    ii 
971. 
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Bacillus  aminophilus  inUstinalia  (Ber- 

THELOT  and  Bertrand),  a.,  ii,  669. 
Bacillus  coli  communis,  action  on  dex- 
trose of  a  variety  of,  grown  in  presence 
of  a  chloroacetate  (Harden  and  Pex- 
fold),  a.,  ii,  970. 
Bacillus    prodigiosus,    fermentation    of 
formic  acid  by  (Franzen),  A.,  ii, 
669. 
gelatinase  of  (v.  Groer),  A.,  ii,  283. 
Bacillus  subtilis,  fermentation  of  sugar 

by  (Lemoigne),  A.,  ii,  1199. 
Bacteria,  decomposition  of  asparagine  by, 
in  presence  offree  oxygen  (Carlson), 
A.,  ii,  191,  972. 
formation  of  calcium  carbonate  in  soil 

by  (Gimingham),  A.,  ii,  75. 
decomposition    of    carbohydrates    by 

(Klein),  A.,  ii.  669. 
effects  of  atmospheres  rich  in  oxygen 

on  (Adams),  A.,  ii,  776. 
absorption  of  phenols  by  (Cooper), 

A.,  ii,  1199. 
action  of  radium  emanation  on  (Jan- 
sen  and  Strandberg),  A.,  ii,  974. 
production  of  indole  by  (Zippel),  A., 

ii,  793. 
metabolism  of.     See  Metabolism, 
hydrolysis  of  polypeptides  by  (Sasaki), 

A.,  ii,  669. 
decomposition  of  sucrose  by  (Owen), 

A.,  ii,  875. 
intestinal,  gas-forming  power  of  (Pen- 
fold),  A.,  ii,  191. 
in  milk  (Fred),  A.,  ii,  1199. 
soil,    toxic   effects  of  alkali  salts   on 
(Lipman),  a.,  ii,  76,  473  ;  (Lip- 
man  and  Sharp),  A.,  ii,  1200. 
eflectof  lime  on  (Brown),  A.,  ii, 670. 
assimilation  of  ammonia  and  nitrates 

by  (Vogel),  a.,  ii,  190. 
action     of,     on     phosphoric     acid 
(Sewerin),  a.,  ii,  474. 
denitrifying    sulphur,    physiology    of 

(LiESKE),  A.,  ii,  1200. 
estimation  of,  in  feces  (Mattill  and 
Hawk),  A,,  ii,  466. 
Bactericidal  sera,  action  of  acids,  bases 
and  salts  on  (Ottolenghi),   A.,   ii, 
974. 
Bacterium     coli,     indole     reaction     of 
(Seidelin  and  Lewis),  A.,  ii,  191. 
detection    of   indole    in    cultures    of 
(Rivas),  a.,  ii,  669. 
Bacterium   lactis    acidi,   phases  of  fer- 
mentation induced  by  (Grimm),  A., 
ii,  191. 
Baddeleyite    from   Montana    (Rogers), 

A.,  ii,  172. 
Baeumlerite  (Renner),  A.,  ii,  357. 
identity  of,  with  chlorocalcite  (Zam- 
BONiNi),  A.,  ii,  652, 


Balance  for  rapid  weighing  of  substances 
showing    continuous    variation    in 
weight  (Urbain),  A.,  ii,  341. 
Mohr-Westphal,    device    for    reading 
(v.  Hkygendorff),  a.,  ii,  150. 
Balance  Sheets  of  the  Chemical  Society 
and  of  the  Research  Fund.     See  An- 
nual General  Meeting,   T.,  639;   P., 
75. 
Balsam,  Peru,  estimation  of  cinnamein 
in  (Lehmann  and  MI^llee),  A.,  ii, 
212. 
Bamboo,  enzymes   in  young    shoots  of 

(Kato),  a.,  ii,  81. 
Banana,  biochemical  and  bacteriological 
studies  of  the  (Bailey),  A.,  ii,  379. 
polarimetric  estimation   of  starch  in 
(Baumert),  a.,  ii,  1217. 
Barbituric  acid,  preparation  of  derivatives 
of  (Farbenfabriken  voRM.  F.  Bayer 
&  Co.),  A.,  i,  1024,  1025. 
Barium,  spectrum  of  (Schmitz),  A.,  ii, 

877. 
Barium    salts,    action    of,    on    blood- 
pressure  i(Paton  and  Watson),  A., 
ii,  789. 
Barium  nitrate,  preparation  of  (Aktien 
Gesellschaft   fur  Chemische 
Industrie  and  Kuhne),  A.,  ii, 
1171. 
sodium    nitrate    and    water,    equi- 
librium   in  the  system  (Coppa- 
DORO),  A.,  ii,  441. 
peroxide,     thermal      dissociation     of 

(Hildebrand),  a.,  ii,  335. 
tri'     and     <e<ra-thiopho8phates    and 
oxythiophosphite    (Ephraim     and 
Stein),  A.,  ii,  43. 
sulphate,    plasticity  of  (Atterberg), 
A.,ii,  50. 
Barium,    detection    of   (Curtman    and 

Fkankel),  A.,ii,  1211. 
Barley,  respiration   of,  during  germina- 
tion (Abbahamsohn),  a.,  ii,  197. 
distribution      of    mineral     bases    in 

(ANDBlf.),  A.,   ii,  803. 
amounts  of  nitrogen,  phosphorus  and 
sulphur     during     the     growth    of 
(Andri^),  a.,  ii,  675. 
tannin   in   the  seeds  of  (Reiohard), 

A.,  ii,  592. 
absorption  of  water  by   the  seeds  of 
(Brown    and    Worley),    A.,     ii, 
1086. 
Barzarin  (Salzmann  :    Walbaum  and 

Salzmann),  a.,  ii,  1196. 
Base,  C5H13ON  from  ketomethylbutanol 
(Farbenfabriken  VORM.  F.  Bayer 
&  Co),  A.,  i,  822. 
C^HyN  from  /3-^-tolylhydroxylamine 
and  sulphuric  acid  (Bamberger  and 
Brun),  a.,  i,  692. 
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Base,  CjgHssNs  and  its  salts  from  heat- 
ing lupanino  (Palma),  A.,  i, 
805. 
CjgHigONaClS  from  Ti-phenyl-i'-mo- 
thylpheiiyltliioiirea  (Dixon  aud 
Taylor),  T.,  568. 
C2bH2»04N    from   isobutyldihydrober- 

berine  (Fhkund),  A.,  i,  487. 
C.28H.2flN4(+  HaO)  from:)3-;>-tolylhyclr. 
oxylamine      and      sulpliuric     acid 
I  IUmberoek    and    Brun),    A.,    i, 
til»2. 
Bases,  acids  and  salts,  ammonia  system 
of  (Frankmn),  a.,  ii,  451. 
equivalent  equilibrium  of,  as  affected 
by  changes  of  diet  and  acid  poison- 
ing (Luithlkn),  a.,  ii,  792. 
velocity  of  reaction  of,  with  halogen- 
substituted  acids  (Johansson),  A., 
ii,  544. 
exchange  of,  in  soils  (Wiboner),  A., 

ii,  677,  981. 
action  of,  on  seedlings  (  Bokorny),  A. , 

ii,  482. 
systematic  detection    of  (Purgotti), 

A.,  ii,  984. 
organic,  conductivity  of,  in  acetophe- 
none solution  (Creiohton),  A.,  ii, 
1125. 
action  of  iodoform  on  (DehnX  A.,  i, 

834. 
action      of     tetrabroraoethane     on 

(Drhn),  a.,  i,  240. 
compounds     of,    with    alkali     and 
alkali-earth    salts    (Calzolaui), 
a.,  i,  609. 
compounds  of,  with  tetraiodoethyl- 

ene  (Drhn),  A.,  i,  242. 
detection  of  (Cuaritschkoff),  A., 
ii,  817. 
tertiary,  influence  of  the  constitution 
of,  on  the   rate  of  formation   of 
quaternary       ammonium       salts 
(Thomas),  P.,  188. 
rate  of  reaction  of  alkyl  haloids  and 
(Preston  and  Jones),  T.,  1930  ; 
P.,  229. 
Basil  oil,  constituents  of  (Laloue),  A., 

i,  574. 
Ba.iaia,  fats  from  species  of  (Pelly),  A. , 

ii,  379. 
Bauxites,  colloidal  properties  of  (Ditt- 

i.v.n  and  Doei,ter),  A.,  ii,  171. 
Bean.     See  Phaseolus  multiflorua, 
Beaverite  (Buti.er  and  Schaller),  A., 

ii,  56. 
jj8-Bebeerine  and  its  derivatives  (Faltis), 

A.,i,  796. 
Beokmann  rearrangement  (Moktaone), 
A.,  i,  73. 
of  hydroxamic  acids  (Jones),  A.,  i, 
692. 


Beer,  estimation  of  alcohol  in  (Frebk- 

Nius     and     Grunhut),     A.,     ii, 

870. 
estimation  of  extract  in   (Frf.8ENIU8 

and  Gkunhut),  A.,  ii,  1112. 
Beetroot  (sugar),  non-protein  nitrogenons 

constituents    of  the    (Smolenski), 

A.,   ii,  803. 
production  of  sucrose  in  (Strohmer, 

Briem,    and    Fai.lada),     A.,    ii, 

1205. 
manuring    of,   with  sodium  chloride 

(Strohmer  and  Fallada),  A.,  ii, 

83. 
estimation  of  sugar  in  (Saillard),  A., 

ii,  698. 
Beetroot  pulp,  influence  of  water  and  of 
crude    spirit  on   the  composition    of 
(Ammann),  a.,  ii,  382. 
Behenio    acid,    cfibromo-,    amide    and 
carbamide,  and  iodo-,  amide  (Farben- 
fabuiken  voRM.  F.  Bayer &Co.),  A., 
i,  964. 
Behenolamide  (Farbenfabriken  vorm. 

F.  Bayer  &  Co.),  A.,  i,  954. 
Bentonite  from  Wyoming  (Darton  and 

Sif.benthal),  a.,  ii,  267. 
Benzaldazine    hydrobromide    (Stolli^), 

a.,  i,  505. 
rfi-o-chloro-,    tetrabromide    (Curtius 

and  Pauli),  A.,  i,  510. 
di-p-chXoTo-,  and  di-p-imino-  (Pascal 

and  Normand),  A.,  i,  146. 
Benzaldehyde     and    hydrocyanic    acid, 

solutions  of,  in  water  (Wirth),  A., 

i,  702. 
condensation  of,  with  polyhydric  alco- 
hols derived  from  sugars(MEUNlER), 

A.,  i,  268. 
halogen     and      nitro-derivatives      of 

(Blanksma),  a.,  i,  982. 
detection    of   chlorine  compounds   in 

(Heyl),  a.,  ii,  502. 
Benzaldehyde,  ji)-bromo-,  derivatives  of 

(Gattehmann),  a.,  i,  984. 
6-bromo-3-hydroxy-,  and  5-bromo-8:4- 

(i/hydroxy-,  and    their    derivatives 

(Pbchorr,    Sbllk,    Koch,    Stoof, 

and  Trridel),  A.,  i,  775. 
penUic\\\oTo-  (Farbenfabriken 

vorm.    F.   Bayer  &  Co.),  A.,    i, 

473. 
p-\(Ao-,   iododichloride  and  |>-iodoB(>- 

(Willoerodt    and  Ucke),   A.,   i, 

774. 
-  0-  aud   m-nitro-,    condensation    pro- 
ducts of  2:4-dimethylquinoline  with 

(Spallino  aud  Cuccuiaroni),  A., 

i,  582. 
2:6-(ftnitro-,  and  its  oxime  and  phenyl- 

hydrazone  (Reich  and  Pinczkwski), 

A.,  i,  361. 
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Benzaldehyde,     o-,     and    p-thiocyano- 
(Fkiedlandek  and  Lenk),  A.,  i,  702. 
Benzaldehyde-di-m-chlorobenzylhydraz- 
one   (CuRTius  and   Weweh),   A.,   i, 
310. 
Benzaldehydecyanohydrin,      eflfect      of 
heat  on  a  mixture  of,  with  m-cliloro- 
aniline  and  with  m-tolnidine  (Bailey 
and  McCombie),T.,  2272  ;  P.,  266. 
Benzaldehyde-ju-methylbenzylhydrazone 
and    its    derivatives     (Cuirrius    and 
Sl'RENCER),  A.,  i,  139. 
Benzaldehydenitroso-»«-chlorobenzyl- 
hydrazone,  m-chloro-    (Cuuiius   and 
Wewer),  A.,  i,  311. 
Benzaldehydenitroso-o-hydroxybenzyl- 
hydrazone,  ohydroxy-  (Curtius  and 
KiJ?i'ER.s),  A.,  i,  505, 
Benzaldehydenitro80-7/ihydroxybenzyl- 
hydrazone,  7n-hydroxy-  (Cuktius  and 
Ki: iters),  A.,  i,  505. 
Benzaldebydephenylhydrazones,      com  - 
pounds   of,  with  ])icryl  chloride,  tri- 
nitrotoluene,  trinitrophenol,  trinitro- 
benzene,    and   trinitrotohiene   (CiusA 
and  Vecciiiotti),  A.,  i,  33. 
Benzaldehydetetramethyldi-jt^-amino- 
benzhydrylhydrazone    (Crurius  and 
JvOF),  A.,  i,  732. 
Benzamide,     8-nitro-4-amino-,    4-acetyl 
derivative  (Bogert  and  Wise),  A.,  i, 
451. 
Benzanthrone,  preparation  of  (Scholl), 

A.,  i,  195. 
Benzarsenoquinine      (Fourneau      and 

OciiSLiN),  A.,  i,  929. 
Benzarsinic  acid,   ethyl    ester   {^-carb- 
ethoxyphenylarsinic  acid)  and  guaiacyl 
ester  (Fourneau  and  Och.slin),  A., 
i,  929. 
Benzene,  formation  of,  from  cyclohexane 
(WiLLSTATTER  and  Hatt),   A.,   i, 
544. 
formula  of  (Anschutz  :  Ca.sares),  A., 

i,  247  ;  (v.  Liebig),  A.,  i,  686. 
formula    of,   from   a   thermochemical 
standpoint  (Tombrock),  A.,  i,  842, 
956  ;  (Redgrove),  A.,  i,  956. 
and  its  derivatives,  ultra-violet  fluor- 
escence of  (Dickson),  A.,  ii,  4. 
allyl  alcohol,  and  water,  properties  of 
mixtures  of  (Wallace  and  Atkins), 
T.,  1958;  P.,  231. 
and  chloroform,  latent  heats  of,   and 
of  their  mixtures  (Fletcher  and 
Tyrer),  p.,  819. 
hydrogenation   of  (Hinrichsen   and 

Kempf),  a.,  i,  686. 
photochemical    oxidation    of    (Ban- 
croft), A.,  ii,  1021. 
pyrogcnic    decomposition   of   (Smith 
and  Lewcock),  T.,  1453  ;  P.,  152. 


Benzene,  formation  of  isomeric  substi- 
tution products  of  (Holleman  and 
VAN  DER  Linden),  A.,  i,  20. 
influence  of  sulphur  on  the  substitu- 
tion of  hydrogen    by   bromine    iu 
(BouRGKOis  and  Abraham),  A.,  i, 
108. 
derivatives,   morphological    study   of 
(Armstrong  and  Rodd),  A.,  i, 
756. 
compounds  of,    with  antimony  tri- 
bromide   and    trichloride    (Men- 
schutkin),  a.,  i,  98,  99,  100. 
action   of,   on  the   development  of 
Penicillium  glaucuvi  (Boeseken 
and  Waterman),  A.,  ii,  283. 
preparation  of  di-  and  poly-hydroxy- 
(Farbenfabriken      vorm.      F. 
IUyer  &  Co.),  a.,  i,   967. 
commercial,    estimation  and  elimina- 
tion of  sulphur  compounds  in  (El- 
lerton),  a.,  ii,  300. 
nucleus,  substitution  in  the  (Holle- 
man),   A.,    i,   20;    (Obermiller), 
A.,  i,  174  ;  (Bueseken),  A.,i,  430. 
/(sjcachlorides  (van  der  Linden),  A., 
i,  174. 
Benzene,        l-bromo-2:6-di-iodo-3:5-rf/- 
nitro-,      l-bromo-2:4:6-<ri-iodo-,  1- 
bromo-2:4:6-<rz-iodo-3:5-(?initro-, 
and      l:3-rf/bromo-2:4:6-^?-*-iodo-5- 
nitro-  (Jackson  and  Bigelow),  A., 
i,  102. 
bromonitro-,  and  chloronitro-,  equilib- 
rium  between   mixtures    of   (Kre- 
mann),  a.,  i,  101. 
l-bromo-2:4-^initro-,  and  its  mixture 
with      l-chloro-2:4-dinitrobenzene, 
crystallography    of    (Boldyreff), 
A.,  i,  958. 
0-,  7)1;  and  p-dich\oro-,  hexachlorides 

(van  der  Linden),  A.,  i,  249. 
l:2-fKchloro-3:5-rfinitro-,  and    l-A-di- 
chloro-2:6-£itnitro-    (Ullmann  and 
Sani5),  a.,  i,  104. 
fluoro-,   compounds  of  antimony  tri- 
chloride and  tribromide  with  (Men- 
schutkin),  a.,  ii,  920. 
nitro-,  electrolytic  reduction  of  (Snow- 
don),  A.,  i,  100  ;  (Farnau),  A.,  i, 
436. 
reduction    of,    with    ferrous   hydr- 
oxide (Allen),  A.,  i,  249. 
triuitTo-,   compounds  of,    with   benz- 
aldehyde-, anisaldehyde-,  piperon- 
aldehyde-,  and  cinnamaldehyde- 
phenylhydrazones     (CiusA     and 
Vecchiotti),  a.,  i,  33. 
additive  products  of,  with  2-methyl- 
indole     and     2:3-dimethylindole 
(CiusA  and  Vecchiotti),  A.,  i, 
755. 
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Benzenes,    bromonitro-,    conversion  of, 

into  the  corrcspoudiug  dichloro-ccm- 

pounds  (Schmidt  and  Wahner),  A., 

1,  175. 
Benzeneazobenzene-/)-azo-a-hydrozy- 

naphthoic  acid (Sikcak and  Watson), 

A.,  i,  10;i7. 
Benzeneazobenzene/'-azosalicylio     acid 

(SiKCAK  aiul  Watson),  A.,  i,  1037. 
4-Benzeneazo-2-benzenesulphonyl-l:2- 

naphthylenediamine    (Mokcax    and 

MirKLKriiwAn),  T.,  149. 
Benzeneazodiaoetyl('//c/ohexantrione 

(IIki.i.kr  and  KuKTZst^liMAi:),    A.,  i, 

274. 
Benzeneazo-2:4-dimethyl-3-ethylpyrrole 

hydrochIoiido(GuAn()WsKiandiMAKCii- 

LKWSKt),  A.,  i,  297. 
l-Benzeneazo-2-naplithol,    1 -j>-hydroxy- 
(CnAKUiKiiand  Feiuikui),  A.,i,  813. 

/'-nitro-,  I'orniatiou  of  lakes  by,  with 
aluniiniuiii     and     antimony    com- 
poiinds  (SiKKiiiNOEK),  A.,  i,  1038. 
l-Benzeneazo-2-naphthyl   methyl  ether 

and    l-;)-liydroxy-,   and   their   hydro- 
chlorides (CiiAiiKiKK  and   Ferkeiu), 

A.,  i,  812. 
Benzeneazo-/3-naphthylamine,  ;7-bromo-, 

and   ;)-chloro-,  derivatives    of   (Noii- 

MAN),  T.,  1917. 

Benzeneazophenylethylmeroaptole    and 
its  hydrocliloride  (Fox  and  Popk),  T., 
1502;  P.,  200. 
Benzeneazophenylmethylmercaptole, 
and   its  salts  and  ;)-nitro-  (Fox  and 
Pope),  T.,  1500  :  P.,  200. 
Benzeneazosantalin  (Cain  and  Simox- 

sen),  T.,  1068  ;  P.,  140. 
Benzenediazonitim     chloiido,     and     ;>• 
chloro-,  and  ?/t-nitro-,  compounds  of, 
with  antimony  trichloride  (May),  T., 
1038. 
Benzenesulphonamide,  action  of,  on  carb- 

oxylie  acids  (Rouiller),  A.,  i,  684. 
Benzenesulphonio    acid,   compounds  of 
antimony    trihaloids   with    (Me.ns- 
chutkin),  a.,  ii,  920. 
isomorphous  derivatives  of  (British 
Association  Reports),  A.,  i,  616. 
p-iodo-,     ;)-iodoso-,     and     ;7-iodoxy-, 
derivatives    of   (Willoerodt    and 
Klinger),  a.,  i,  255. 
Benzenesulphonyl-z'-anisidide,  m-nitro-, 
2:5-and  3:5-rfnutro-,  and  their  deriva- 
tives (Reverdin  and  de  Luc),  A.,  i, 
182. 
2-BenzeneBuIphonyl-2-methyl-l:2- 
naphthylenediamine     (Morgan    and 
Micklkthwait),  T.,  161. 
Benzene8ulphonyImethyl-l-nitro-/3> 
naphthylamine  (Morgan  and  Mickle- 
thwait),  T.,  151, 


Benzenylamidine,   m-bromo-,  ;)-cyano-, 
and  III-  and  p-nitro-,  benzenesulphon- 
ates  (Rouii.ler),  A.,  i,  584. 
B6nzhydryli.<!^amylthiocarbaniide       (v. 

HuATN  and  Dkl'tsch),  A.,  i,  694. 
Benzhydrylcarbamic  acid,   ben/.hydryl- 
ammonium  .salt  (Fichter  and  Beck- 
er), A.,  i,  15. 
Benzhydrylthiocarbimide     (v.     Braun 

and  Dia  tsch),  A.,  i,  694. 
Benzhydrylthiosemioarbazide    and     its 
bt^u/ylidene  derivative  (v.  Braun  and 
Deutmch),  a.,  i,  694. 
Benzidine,  compound  of,  with  ammonio- 
coppcr  chloride  (Jarvinen),  A.,  ii, 
486. 
derivatives,  oxidation  of  anilinoquin- 

ones  to  (Brass),  A.,  i,  874. 
(iinitro-derivatives,        isomerism      of 
(Cain,  Coulthard,   and   Miokle- 
THWAiT),  T.,  2298  ;  P.,  277. 
A'-Benzidinequinhydrone    olthydriodide 

jieriodide  (Ruhter),  A.,  i,  55. 
Benzil,  dioximcs  of  (Garner),  A.,  i,  995. 
Benzil,    di-p-iodo-    (Willgkrodt    and 
UcKE),  A.,  i,  775. 
iiim'-dinitTo-  (Kmnger  and  Martin- 
off),  a.,  i,  571. 
Benzilanilide  (Ki.ingkr),  A.,  i,  557. 
^■Benzildiphenylosazone    (Padoa     and 

Santi),  a.,  ii,  880. 
Benzilhydrazoxime  and  its  derivatives 
(Forster  and  Dky),  T.,  2237  ;   P., 
275. 
/3-Benzila-naphthyI-    and    1:3:4-X7l7l- 
osasones  (Padoa  and  Bovini),  A.,  i, 
223. 
Benzilo-;)-toluidide    (Klinger),    A.,   i, 

557. 
Benziminazole    derivatives,     isomerism 
and  absorption  spectra  of  (TiNKLKR), 
T.,  1245;  P.,  161. 
Beniori/c/obutadiene  and  amino-  (Nastu- 

KOFF  and  Malkaln),  A.,  i,  962. 

Benzocoeramidonine  (  Farbwerke  vokh. 

Mkister,  Lucius,  k  BrCning),  A.,i. 

794. 

Benzoic    acid,    chloriuation    of  (Born- 

WATKR  and  Hoi.lbman),  A.,  i,  698. 

as  a  standard  in  acidimetry  (Moret), 

A.,  ii,  986. 
complex  iron  salts  of,  and  their  deriva- 
tives (Weinland  and  Herz),  A.,  i, 
854. 
sodium  salt,  influence  of,  on  autolysis 
(Laqueur  and  BrCnecke),  A.,  ii, 
662. 
alkyl  esters,  catalytic  hydrogenation 
of  (Sabatibr  and  Murat),  A.,  i, 
353. 
cholesteryl  eater,  action  of  bromine  on 
(Doui^.k  and  Stotesbury),  P.,   196. 
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Benioio  acid,  and  o-chloro-,  and  p-nitro-, 

ethylene  esters  (Fakbknfabriken 

voRM  F.  Baykk  &  Co.),  A.,  i,  554. 
and     ^-nitro-,      4(or     5)-elyoxaliue- 

methyl  esters  (Pyman),  T.,  541. 
substituted  phenyl  esters  of  (Brazier 

and  McCoMBiE),  T.,  973. 
2-phenyloxindone  eater  and  its  metallic 

salts  (Hantzsch  and  Qajkwski), 

A.,  i,  870. 
Benzoic      acid,      4:5-(/tchloro-2-amino- 

(Badi8gheAkilik-&Soda-Fabrik), 

A.,  i,  450. 
o-cyano-,  constitution  of  (Schreiber 

and  Deutschland),  A.,  i,  863. 
i\r-cyano-o-amino-  [cyananilulc-o-carb- 

oxylic  acid),  ethyl  and  methyl  esters 

(McKee),  a.,  i,  140. 
2:3rfihydroxy-.       See    Catecholcarb- 

oxylic  acid. 
Benzoic    acid,    detection    of,  in    coffee 

extract  (Lythgoe  and  Maksh),  A., 

ii,  699. 
detection  of,  in  foods  (Biernath),  A., 

ii,  1006. 
detection  of,  in  milk  (Phiuppe),  A., 

ii,  500:  (Revis),  A.,  ii,  1007. 
estimation  of  (Remy),  A.,  ii,  102. 
estimation  of,  in  urine  (Steenbock), 

A.,  ii,  501, 
Benzoic  acids,  substituted,  esteriBcation 

constants     of     (Sudborough     and 

Turner),  T.,  237  ;  P.,  5. 
negatively  substituted,  correlation  of 

ionisation  and  structure  of  (Derick), 

A.,  i,  188. 
Benzoic  anhydride,  />-chloro-,  and  p-iodo- 
(Frankland,  Cartbk,  and  Adams), 
T.,  2479  ;  P.,  292. 
Benzoic    selenonimide  (sehnosaccharin) 

(Lesser  and  Weiss),  A.,   i,  644. 
i^-Benzoic  sulphinide,    metallic  salts  of 

(Chamberlain),  A.,  i,  354. 
Benzoin,  di-p-\oA.o-,  and  its  derivatives 
(Willgerodt  and  Ucke),  A.,  i,  775. 
Benzonitrile,    jo-amino-,  derivatives    of 

(Bogert  and  Wise),  A.,  i,  450. 
8:4-rfzamino-,     and     bromo-jo-amino-, 

acetyl    derivatives    (Bogert    and 

Wise),  A.,  i,  451. 
2:6-£Zinitro-  (Reich  and  Pinczewski), 

A.,  i,  361. 
Benzo-7/i-nitroanilide,    m-ainino-   (Far- 
benfabriken  vorm.  F.  Bayer  &  Co. ), 
A.,  i,  856. 
Benzophenone,  compound  of,  with  zinc 

chloride  (Reddelien),  A.,  i,  364. 
Benzophenone,  2-amino-4'-hydroxy-  (Sto- 

ermer  and  Gaus),  A.,  i,  1026. 
5-bromo-o-amino-,      and      5-chloro-o- 

amino-,  and  their  benzoyl  deriva- 
tives (Angel),  T,,  517 ;  P.,  46. 


Benzophenone-;>-anisidil   (  Reddelien), 

A.,  i,  364. 
Benzophenoneanthraquinonyl-2-hydr- 

azone      (Mohlau,      Vieutel,      and 

Reiner),  A.,  i,  705. 
Benzo-c-phenylamylamide  (Merck),  A., 

i,  110. 
Benzo-8-phenylbutylamide  (Merck),  A., 

i,  111. 
jB-Benzopinacolin,  action  of  phosphonis 

tribromide  and  phosphorus  on  (Mon- 

tagne),  a.,  i,  630. 
J\^-Benioqainhydrone  dihydriodide  peri- 

odide  (Richtkk),  A.,  i,  55. 
o-Benzoquinone,  te^rachloro-,  derivatives 

of   (Jackson   and    Kellby),    A.,    i, 

276. 
j[>-Benzoqainone,   colour  of,   in  alkalin 
solutions  (Luther  and  Leubnek 
A.,  i,  254. 
p-Benzoqainone,  2:6-(2tamino-  dibenzoyl 
derivative  (Meldola  and  Hollely), 
T.,  930. 

^rabroniO",  ^c^rachloro-,  and  tetra- 
iodo-,  derivatives  of  (Torrey  and 
Hunter).  A.,  i,  475. 

bromo<«-iodo-  (Torrey  and  Hunter), 
A.,  i,  475. 

2:6-rficyano-3:6-rfzhydroxy-,  and  its 
ammonium  and  silver  salts  (Rich- 
ter),  a.,   i,  34. 

tetraioAo-   (iodoanil)  and   its   deriva- 
tives (Torrey  and  Hunter),  A.,  i, 
475. 
B6nzoqainone-2-acetic  acid  (Morner), 

a.,   i,  4.^)9. 
j)-Benzoqainonechloroimide,  2 : 6-di- 

bromo-  (Taruiu  and  Lenci),  A. ,  ii,  397. 
l:4-Benzoqninonehydrozyphenylimide, 

3:5-rftbromo-  (Tarugi  and  Lenci),  A., 

ii,  397. 
Benzothiazoline  and  its  sulphine  iodide 

(Claasz),  A.,  i,  513. 
Benzotrichloride,  action  of,  on  primary 

amides  (Titherley  and  Holden),  T., 

1881  ;  P.,  227. 
Benztsooxazoles  (Borsche),  A.,  i,  652. 
Benz/sooxazole-2-carboxylamide,  5- 

uitro-  (Borsche  and  Oppenheimek), 

A.,  i,  652. 
Benzoyl    chloride,     o-cyano-    (Scholl, 

Neubergeii,  Tritsch,  and  Potschi- 

wauscheg),  a.,  i,  563. 
Benzoylacetaldehyde,   ethyl  and  ethyl- 
ene mercaptals(KELBER  and  Sen  warz), 

a.,  i,  866. 
Benzoylacetic   acid,   ethyl   ester,    com- 
pound   of,     with     hydroxycarbamide 

(Meyer),  A.,  i,  423. 
5-BenzoyIacetylhydrazide,   sodium    and 

mercury    salts      (Stoll^,     Mampel, 

HoLZAPF£L,and  Lbvekkus),  A.,  i,226. 
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Benzoylalanipe,    resolution  of,  and  the 

biucine  and  strychnine   salts    of   its 

active  forms  (Poi'K  and  Gibson),  T., 

939  ;  P.,  126. 
1 -Benzoyl- l-allylcj/c^opropane  (Haller 

and  Benoist),  A.,   i,  570. 
Benzoyl-2-anthraquiiioiiylimide  chloride 

and  its  condensation  product  with  2- 
aminoanthraquinoue  (Badischk  Ani- 

LiN-  &  Soda-Fabrik),  a.,  i,  996. 
Senzoylazoaoetyl    (Stolli^,     Mampel, 
V       HoLZAi'FEL,    and  Leverkus),  A.,  i, 
"'       226. 

o-Benzoylbenzoic     acid,      4'-disulphide 

(Badisoue  Anilin-  &  Soda-Fabrik), 

A.,  i,  876. 
o-Benzoylbenzoic  acid,  3:5-c{ichloro-2:4- 
tfohydroxy-  (Mettler),  A.,  i,  359. 

2:4-rfihydroxy-,     diacetyl     derivative 
(v.    LiEEio),  A.,  i,  380. 
2-BenzoylbenEfsoozazole,  5-nitro- 

(BouscHE  and  Oppenheimer),  A.,  i, 

653. 
Benzoylbenzylidenehydrazide     chloride 

(Stoll^),  a.,  i,  504. 
l-Benioyl-l-benzylc?/cZopropane(HALLER 

and  Benoist),  A.,  i,  570. 
7-Benzoyl-A/3-buten-i8-ol  (Dieckmann), 

A.,  i,  868. 
Benzoylcarbamide,  o-amino-  (Diels  and 

Wagner),  A.,  i,  512. 
Benzoylcarbinol, i'-chloro-  (Straus),  A., 

i,  993. 
Benzoylcarbohydrazide      (Diels      and 

Okapa),  A.,  i,  918. 
Benzoylcarbylamine,    action  of   alkyl- 

oxides  and  amines  on  (Johnson  and 

Cheknoff),  a.,  i,  219. 
Benzoylcyanamide,  preparation  and  de- 
rivatives of  (Diels  and  Wagner),  A., 

i,  511. 
Benzoyldebydracetic  acid,  action  of 
amines  on,  and  its  methyl-  and 
phenyl-lactams  (PetPwENKo-Krit- 
scHENKo  and  Schottle),  A.,  i, 
128. 

derivatives    of,    with    hydroxylamine 
and    phenylhydrazine   (Schoitle), 
A.,  i,  915. 
Benzoyldi-a-ethylbutyrylhydrazide 

(Stollf';,   Mampel,    Holzapfel,  and 

Leverkus),  A.,  i,  227. 
l-Benzoyl-2:6-dimetbyltetrahydroqaino- 

line,  8-bronio-  (Garrod,  Jones,  and 

Evans),  T.,  1392. 
d-Benzoyl-ay-diphenyl-ay-dimethyl- 

guanidine  (Johnson  and  Chebnoff), 

A.,  i,  219, 
Benzoyl-07-diphenyIguanidine     (John- 
son and  Cheknoff),  A.,   i,  219. 
Benzoyldipbenylmethylthiocarbamide 

(Dixon  and^TAYLOR),  T.,  2522. 


Benzoyldiphenylthiooarbamide    (Dixon 

and  Taylor),  T.,  2512. 
^-Benzoyl-a7-di-o-,    m-,    and   p-,    tolyl- 

guanidines  (Johnson  and  Ohernofk), 

A.,  i,  219. 
o-Benzoylenedibydroqainazoline  and  its 

salts  (Gabriel),  A.,  i,  392. 
Benzoylenetetrahydroqninazoline 

(Gabriel),  A.,  i,  393. 
Benzoylglyoxylic  acid,  isobutyl,  methyl 

and  propyl  esters  (Wahl  and  Doll), 

A.,  i,  626. 
1-Benzoylguaiaool,    5-bromo-,    and    3- 

chloro-  (Jona),  A.,  i,  760. 
Benzoylhydantoic    acid,     StS-o^tbromo- 

4-hydroxy-  (Johnson  and  Hoffman), 

A.,  i,  136. 
3-Benzoylliydantoin,    2-thio-    (Johnson 

and  O'Brien),  A„  i,  806. 
s-Benzoylhydrazide,  o?i-p-chloro-,  and  its 

sodium  salt  (Stoll^,  Mampel,  Hol- 
zapfel, and  Leverkus),  A.,  i,  226. 
rf^-and  Z-2-Benzoylliydrindamide,  l-hydr- 

oxy-  (Pope  and  Kead),  T.,  763. 
Benzoylhydroqainine,  and  p-amino-,  and 

^-nitro-    (Vekeinigte  Chininfabri- 

KEN  ZiMMER  &  Co.),  a.,  i,  1013. 
Benzoylimidocarbonio  acid,  diethyl  and 

dimethyl  esters  (Johnson  and  Chern- 

off),  a.,  i,  219. 
Benzoyl-a-isatinanilide       (Farbwerke 

voRM.  Meisteb,  Lucius,  &  Bbijning), 

A.,  i,  801. 
Benzoylmenthone  (Bodtker),  A.,  i,  278. 
6-Benzoylmethoxy-2-benzoylmethyl- 

thiol-4-methylpyrimidine     (Johnson 

and  Moran),  A.,  i,  913. 
5 -Benzoyl  ^-methozydiphenyliodiniam 

salts  (Willgerodt  and  Burkhard), 

A.,  i,  630. 
2-Benzoyl-2-metliylindandione 

(Hantz.scu  and Gaiewski),  A.,  i,  870. 
l-Benzoyl-l-metliylc//cZopropane  and  its 

derivatives  (Haller  and   Benoist), 

A.,  i,  570. 
Benzoylmethylthiol-4-inethyl- 1 :6-dihyd- 

ro-6-pyrimidone   anu    its    derivatives 

(Johnson  and  Moran),  A.,  i,  913. 
3-Benzoylozindone-2-carboxylic      acid, 

ethyl  ester  (Hantz.sch  and  Gajewski), 

A.,  i,  871. 
l-^)-Benzoylozybenzeneazo-3-naplitliol 

(Charkier  and  Ferkeri),  A.,  i,  813. 
o-Benzoyloxybenzoic    acid   {benzoylsali- 

cylic  acid),  sodium    salt    (Einhorn, 

Rothlauf,  and  Seuffert),  A.,  i,  32. 
;)-BenzoylozybenzoyImandelamide 

(Aloy  and  Rabaut),  A.,  i,  462. 
7-Benzoyloxy-8-methoxy-2-metliyUe- 

trahydrowoquinoline  and   its  hydro- 

broniidc   (Pyman   and   Remfry),  T., 

1607. 
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6-      and     7-Benzoyloxy-2-methyltetra- 

hydro/soquinoline  (Pyman  and  Kkh- 

FRT),  T.,  1605. 
Benzoylozypropylpiperidine      and      its 

hydioehloride  (DrxLOi'),  T.,  2002. 
7-Benzoyl-A^-penten-i8-ol(DiE{;KMANN), 

A.,  i,  869. 
3-Benzoyl-a-phenylbatyrio  acid  and  its 

methyl  ester  (Keimek  and  Reynolds), 

A.,  i,  769. 
l-Benzoyl-2-phenyl-A^-    and    -6}-cyclo- 

pentenes  i.BArEu),  A.,  i,  778. 
a-Benzoylpropionanilide    (  Wolff    and 

Gkevluh),  a.,  i,  1029. 
Benzoylquinine,    o-  and  j>-amino-,    and 

0-  and  /)-nitro-  (Vereinh.te  Chinin- 

FABRIKEN      ZiMMER     &     Co.),    A.,    i, 

577. 
Benzoyls  alley  lie  aeid.     See  o-Benzoyl- 

oxybenzoic  acid. 

Benzoylsemiearbazide  and  its  acetyl  de- 
rivative (Kri'E  and  Fiedler),  A.,  i, 
142. 

Benzoyltetraphenylguanidine  (John- 
son and  Ciiernofk),  A.,  i,  219. 

Benzoyltriazoaeetohydjrazide  (CuuTius 
and  RockmChl),  A.,  i,  426. 

3-Beiizoyl-2:4:6-trimethylpyiTole(CoLA- 
ricciii  and  Hkhtoni),  A.,  i,  1016. 

2-Benzoyl-l:3:4-triplienyl-A'-cy(Zo-peii- 
tene  (Tiiiele  and    Kuggli),    A.,    i, 
867. 

3:4-Benzplieiiantlirene-l-carboxylic 
aeid  (Weitzenbock  and  Lieb),  A.,  i, 
548. 

Benzthiazole,  1 :4-(2iainino-5-hydroxy-, 
sulphate  and  its  diacetyl  derivative 
(FicHTEK  and  Beck),  A.,  i,  106. 

Benzyl     bromide,    2:6-rfinitro-    (Reich 
and  PiNCZEWSKi),  A.,  i,  361. 
iodide,  2:4:6-«rinitro-  (Reich,  Wet- 
TEii,  and  Widmer),  A.,  i,  959. 

Benzyl  alcohol,  2:6-rf7nitro-,  and  2:4:6- 
trimixo-  (Reich,  Weiter,  and  Wid- 
mer), A.,  i,  959. 

Benzyl  compounds  of  sulphur,  oxidation 
of  (Smythe),  T.,  2076  ;  P.,  242. 

Benzylacetophenone,  2:3:4-<rthydroxy- 
(Dutta  and  Watson),  T.,  1241  ;  P., 
106. 

Benzylallyliminomalonuric  acid  (John- 
son and  Hill),  A.,  i,  135. 

Benzylallylmalonie  aeid  and  its  silver 
salt  (Johnson  and  Hill),  A.,  i,  135. 

5-Benzyl-5-allylmalonylgaanidine  and 
its  hydrochloride  (Holmberg),  A.,  i, 
135. 

Benzylamine  salts  (Dehn),  A.,i,  242. 
mercuribromide  (Dehn),  A.,  i,  241. 
telluri-bromide   and   -chloride  (Gut- 
bier,  Flury,  and  Ewald),  A.,  i, 
689. 


Benzylaminoacetic  aeid,  ethyl  ester  and 

chloride  hydrochloride  (Mannich  and 

Kuphal),  a.,  i,  217. 
Benzylaminoaeetobenzylamide      hydro- 
chloride (Mannich  and  Kuphal),  A., 

i,  217. 
Benzyl-o-aminobenzoic    acid,    2:4:6-^r(- 

nitro-  (Reich,  WETTEu,and  Widmer), 

A.,  i,  959. 
BenzylaminocytVohexane  and  its  phenyl- 

carbaniide  (Sahatier  and   Mailhe), 

A.,  i,  103. 
3-Benzylamino-l-indone,2-iodo-(SiMONi8 

and  Kirsciiten),  A.,  i,  270. 
Benzylaminosuccinobenzylimide       and 

nitroso-  (Warren  and  Grose),  A.,  i, 

961. 
Benzylaniline,   m-    and  p-chloro-,  and 
tlieirliydrochlorides  (Law),  T.,160. 

2:t5-(^tnitro-,  and  its  platinichloridc 
(Reich  and  Pinczewski),  A.,  i, 
361. 

2:4:6-<nnitro-  (Reich,  Wetter,   and 
Wid.mer),  a.,  i,  969. 
Benzyl-o-    and  -;*-ani8idine8,    2:4:6-<rt- 

nitro-  (Reich,  Wetter,  and  Widmer), 

A.,  i,  959. 
1-Benzylantipyrine.     See  l-Benzyl-2:3- 

dimcthyl-5-pynizolone. 
j8-Benzyl-7-benzylidene-a-methylpropyI 

benzyl    ketone    (Reimer    and    Rey- 
nolds), A.,  i,  770. 
l-Benzyl-4-benzylidene-3-methyl-5-pyr- 

azolone  (Curtius  and  Schneiders), 

A.,  i,  138. 
Benzyloarbamide,  o-nitro-    (Diels    and 

Wagner),  A.,  i,  512. 
Benzylcarbazole  and  its  picrate  (Levy), 

A.,  i,  304. 
Benzylc^i'chloroacetamide  (Mannich  and 

Kuphal),  A.,  i,  851. 
Benzyl-7«OTM)-  and  -c^i-chloroamines,  pre- 
paration and  decomposition  of  (Datta), 

A.,  i,  962. 
Benzyldeoxybenzoin,    bromo-    (Thiele 

and  Ruggli),  A.,  i,  867. 
2-Benzyl-4-dihydroquinazolone  (Boqekt 

and  Geiger),  A.,  i,  395. 
3-Benzyl-4-dihydroquinazolone  methio- 

didc  (Bogert    and  Geiger),   A.,   i, 

511. 
Benzyldimethylamine,    2:3-c?ihydroxy-, 

and  its  hydrochloride  (Douetteau), 

A.,  i,  620. 
4-Benzyl-l:3-dimetliylliydantoin,         p- 

hydroxy-  (Johnson  and  Nicolet),  A., 

i,  585. 
l-Benzyl-2:3-dimethyl-5-pyrazolone,aud 

4-nitro-,    and    4-oximino-    (Curtius 

and  Schneiders),  A.,  i,  139. 
Benzyl-2:5-dimethyltetraliydrofuran,  3- 

liydroxy-  (Dupont),  A.,  i,  291. 
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Benzyldipropylcarbiaol  (Amouroux  and 

Murat),   a.,   i,    415  ;    (MuHAT    and 

Amoukoux),  a.,  i,  528. 
o-Benzylenedihydroquinazoline    ami  its 

salts  (Gabriel),  A.,  i,  392. 
Benzylethylamine  telluri-bromide    and 

-chloride     (Gutbier,      Flury,     and 

EwALD),  A.,  i,  689. 
Benzylethylammonium  nitrite  (Ray  and 

Datta),  p.,  258. 
Benzylethyl/i-      and      iso-butylamines 

(WEDEKiXDand  Nky),  A.,  i,  502. 
BenzyIetIiyl->i-batylammoniamacetic 

acid  iodide,   ^nienthyl  ester  (Wkjje- 

KiNi)  and  Ney),  A.,  i,  502. 
Benzylethyl-M-    and      /so-propylamineB 

(Wedekind  and  Nev),  A.,  i,  502. 
Benzylethyl-n-propylanunoninmacetio 

aoid  iodide,   ^-meathyl  ester  (Wede- 
kind and  Ney),  A.,  i,  502. 
Benzylethylsilicanediol    (Robison    and 

Kipping),  T.,2161  ;  P.,  245. 
Benzylglucoside,  a-amino-  (Irvine  and 

Hynd),  p.,  320. 
j3-BenzylgIucoside    (Bourquelot    and 

Bridel),  a.,  i,  790. 
a-Benzylglutaconio     aoid,    ethyl    ester 

(Bland  and  Thorpe),  T.,  886. 
C-Benzylharmine  and  its  hydrochloride 

(Perkin  and  Robinson),  'X.,   1784 ; 

P.,  153. 
S-Benzylheptane  (Amouroux  and  Mu- 
rat), A.,  i,  415. 

and  its  nitroso-chloride  (Murat  and 
Amouroux),  A.,  i,  528. 
l-Benzylhydantoin,   2-thio-   (Johnson, 

Pfau,  and  Hodge),  A.,  i,  807. 
4-Benzylhydantoiii  ^-ethylxanthate 

(JoHNSoy  and  BRAUTLECHT),A.,i,805. 

4-Benzylhydantoin,    p-amino-,    and  p- 

nitro-,    and    salts    of   the    former 

(Johnson  and  Brautlecht),  A.,  1, 

805. 

4-7?i-bromo-/7-hydroxy-  (Johnson  and 
Bengis),  a.,  i,  810. 

3:5-rfibromo-,  jo-hydroxy-,  and  '3:5-di- 
iodo-p-hydroxy-  (Johnson  and 
Hoffman),  A.,  i,  136. 

p-hydroxy-,  thio-  (Johnson  and 
Brautlecht),  A.,  i,  805. 

2-thio-,  and   its    3-acetyl    derivative 
(Johnson  and  O'Brien),  A.,  i,  806. 
Benzylhydrazine,  ?n-chloro-,  hydrochlor- 
ide (Curtius  and  Wewer),  A.,  i,  311. 
Benzylidene  chloride,  /u-nitro-,  action  of 

solutions  of  ethoxides   on   (Kliegl), 

A.,  i,  268. 
Benzylidene  bases,  electrolytic  reduction 

of   (Law),    T.,    154 ;    (Brand    and 

Hoing),  a.,  ii,  895, 
Benzylideneaoetone.     See  Styryl  methyl 

ketone. 

c.  ii. 


Benzylideneaeetophenone.    See  Phenyl 

styryl  ketone. 
Benzylideneaoetylpyrrocoline 

(ScHOLTz),  A.,  i,  649. 
Benzylideneacetylpyruvic  acid  and  its 

derivatives  (Mumm  and  Bergell),  A., 

i,  937. 
Benzylideneamiuocinnamic     acid,      p- 

cyano-,  amyl  ester,  optical  properties 

of  (Stumpf),  a.,  ii,  336. 
Benzylideneaniline  anhydrosulphite  and 

hydrogen  sulphite   (SIaybb),    A.,   i, 

251. 
Benzylideneaniline,  SiS-c^tbromo-^* 

amino-,    2:4:6-   and  3:4:5-<nbromo- 
(Blanksma),  a.,  i,  982. 

?n.-chloro-  (Law),  T.,  161. 

2:6-dinitro-  (Reich  and  PiNCZEWSKi), 
A.,  i,  361. 
Benzylideneantbranilic  acids,  action  of 

acetic    anhydride    on    (Ekelby  and 

Dean),  A.,  i,  211. 
Benzylideneanthraquinonyl-l-hydra- 

zone,  and  its  acetyl  derivative,  and  o- 

and  j;-hydroxy-,  and  o-,  m-,  and   p- 

nitro-      (Mohlau,       Viertel,     and 

Reiner),  A.,  i,  704. 
Benzylideneanthraquinonyl-2-li7dra- 

zone,  and  o-  and  ^-hydroxy-,  2:Z-di- 

hydroxy-,     and    j7-!dtro-     (MoHLAU, 

Viertel,  and  Reiner),  A.,  i,  706. 
irarw-Benzylidenebenzylamine     (Pawl- 

EWSKi),  A.,  i,  182. 
Benzylidene-bi8-2':4'-dietbozyaceto- 

phenone,  2-hydroxy-  (Tambor,  GiJNs- 

BERG,    Keller,   Chanschy-Herzen- 

BERG,  ROSENKNOPF,  aud  LlCHENTBN- 

baom),  a.,  i,  44. 
Benzylidenebisdiby  dro  pyrroooline 

(Scholtz),  a.,  i,  386. 
Benzylidenebisphenylanilinoacetamide 

(MiNOvici  and  Zenovici),  A.,  i,  700. 
Benzylidenebisphenylchloroacetamide 

(MiNuvici  and  Zenovici),  A.,  i,  700. 
4:4'-Benzylidenebis-l-plienyI-3-methyl- 

6-pyrazolone,   o-nitro-   (Heiduschka 

and  Rothacker),  A.,  i,  62. 
Benzylidenebisphenylphenylbydr- 

azinoacetamide  (Minovici  aud  Zeno 

vici),  A.,  i,  700. 
Benzylidene-o-bromoaniline,   o-  and  p 

hydroxy-  (Fischer  and  Neber),  A. 

i,  438. 
6-Benzylidene-3-m-batylrhodanin    and 

5-0-,  and  -»!,-hydroxy-  (Nagele),  A. 

i,  795. 
Benzylidene-o-chloroaniline,      and      o 

and  ;)-hydroxy-,    and  o-  and  p-nitro 

(Fischer  and  Neber),  A.,  i,  438. 
Beniylidenediacetamide,       N-dichloro 

(Chattaway    and     Swinton),     T. 

1206  ;  P.,  158. 
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Benaylidene-diamides,  iV-chloro-  deri- 
vatives of  (Chattawav  and  Swin- 
ton),  T.,  1206  ;  P.,  168. 

Benzylidenedibensainide,  iV-chloro- 

(Gh  ATT  AWAY     and    Swinton),     T,, 
1208  ;  P.,  158. 

4-Benzylidene-l:3-dietli7lhydantoin 
(Johnson  and  Nicolkt),  A.,  i,  808. 

BenEylidenedihannaline  (Pki:ki.\  and 
RoiiiNsoN),  T.,  1786. 

Benzylidenedimethyletliylenediliydr- 
asine,    rf!-?>-nitro-,    and     its    hydro- 
chloride (Backkh),  a.,  i,  731. 

Benzylidenedipyrrocoline  (SoHOLtK),  A. , 
i,  386. 

4-Benzylidene-l-ethylhydantoin  (John- 
son and  Nicole r),  A.,  i,  808. 

Benzylideneharmine  and  its  Halts  and  p- 
nitro-  (Peiikin  and  RoBiNflON),  T., 
1782;  P.,  163. 

Benzylidenehydatntoin,  4-wt-bromo-p- 
hydro.xy-  (Johnson  and  Benois), 
A.,  i,  810. 
3:5-di'bronio-4*hydroxy-,  and  its 
ttnimonium  salt  (Johnson  and  Hoff- 
man), A.,  i,  137. 

dl-  and  (^-2-Beiizylidenehydrindamine, 
1 -hydroxy-  (Poi-k  and  Kkai>),  T.  ,  763. 

5-Benzylideiie-/3-methyl-aa-diethyl-S- 
orotonyl  alcohol  (Keimeb  and  Rby- 
N0LD.S),  A.,  i,  770. 

Benzylidene-S-methyl-l-ethylhydantoin 
(Johnson  and  Nicoi.et),  A.,  i, 
808. 

4-Benzylidene-l-methylhydantoiii 
(Johnson  and  Nicoi.et),  A.,  i,  808. 

Benzylidene-2-methylquinoline,  syn- 
thesis of  (v.  Ismailsky),  a.,  i,  128. 

Benzylidenenicotinic  hydracide,  o- 
chloro-  (Meyer  and  Mai,ly),  A.,  i, 
515. 

Benzylidene25onicotinic  hydrazide  and 
o-chloro-  (Meyer  and  Mally),  A.,  i, 
515. 

4-Beneylidene-l-phenyl-3-methyl-6- 
pyrazolone,     o-nitro-     (Heiduschka 
and  Rothacker),  A.,  i,  52. 

Benzylidinepicolide  and  its  hydro- 
chloride (Scholtz),  a.,  i,  649. 

Benzylidenepicolinicliydrazide  and  o- 
chloro-  (Meyer  and  Mally),  A.,  i, 
515. 

Benzylidenethienylideneacetone  and  its 
tetrabromide  (Grishkewitsch-Tbo- 
CHIMOWSKY  and  Matschueevitsch), 
A.,  i,  642. 

Benzylidene-rfi-  and  ^ri-thio-o-toluidines, 
m-nitro-  (Hodgson),  T.,  1698  ;  P., 
222. 

Benzylidene-^i-toluidine  (Law),  T.,  158. 

BenzyUdene-^-toluidine,  3:4:5-ir^'bromo- 
(Blanksma),  a.,  i,  9S2. 


Benzylidene-T'-triazobutyroliydrazide, 

and«-hydroxv-(CuuriusftudGiri,iNi), 

A.,  i,  427. 
Benzylidene-a-triaeopropionohydraiide 

(Curtus  and  Franzen),  A.,  i,  426. 
/S-Bensyliminopropyl    methyl     ketone, 

and     a-oximino-    (Rugheimer      and 

Rhter),  a.,  1,  474. 
Benzylmalonyl  cliloride  (Farbenfabri- 

ken  vorm.   F.   Bayer  &  Co.),  A.,  i, 

1025. 
Benzylmalonylguanidine  (Kast),  A.,  i, 

1024. 
Benzylmethylaminoacetic  acid  and  its 

ethyl  ester  and  their  salts  (Mannich 

and  KifPHAL),  A.,  i,  218. 
Benzylmethyh/Zchloroacetamide    (Man- 
nich and  Kuvhal),  A.,  i,  851. 
a-Benzyl-/3-methylcrotoiiic       acid,       y- 

cyaiio-,     ethyl     ester     (Bland     and 

Thorpe),  T.,  891. 
3-Benzyl-8-methyl-4-dihydroquinazol- 

one  (BoGeut  and  15kal),  A.,  i,  394. 
3-Benzyl- 1  -methy  Idioxindole        methyl 

ether  (KoHN  and  Ostersetzer),  A., 

i,  51. 
Benzylmethylethanolamine  and  \tn  salts 

(Mannich  and  KuriiAL),  A.,  i,  850. 
a-Benzyl-)3-methylglataconio    acid  and 

its  salts  and  derivatives  (Bland  and 

Thorpe),  T.,  1744. 
a-Benzyl-j3-methylglutaconic     acid,    «• 

cyano-,    ethyl     esters     (Bland     and 

Thorpe),  T.,  889. 
4-Benzyl-l-methylhydantoin,      ?)-hydr- 

oxy-  (Johnson  and  Nicolet),  A.,  i, 

585. 
Benzyl   methyl   ketone,    2:4-rftnitro-o- 

oximino-,  and  its  derivatives  (BoRSCHB 

and  Oppenheimer),  A.,  i,  652. 
Benzylmethylnitrosoamine    (RAy     and 

Datta),  p.,  258. 
Benzylmethyl?>oolivil     (Koernep.    and 

Vanzetti),  A.,  i,  353. 
l-Benzyl-3-methylpyrazole  blue  (Cur- 

Tius  and  Schneiders),  A.,  i,  138. 
l-Benzyl-3-methyl-5-pyrazolone,  and  4- 

amino-,    4-fZibromo-,    4-rfichloro-,    4- 

nitro-,  and  4-oximino-,  and  their  deri- 
vatives  (CuRTius  and   Schneideks), 

A.,  i,  137. 
l-Benzyl-3-methyl-6-pyTidazinone(CuE- 

Tius  and  Schneiders),  A.,  i,  137. 
3-Benzyl-4-methylpyridine,  2:6-rfihydr- 

oxy-    and    its     dibenzoyl    derivative 

(Bland  and  Thorpe),  T.,  1743. 
3-Benzyl-4-methyl-o-pyrone,    6-chloro-, 

and  its  dianilide  and  6-hydroxy-,  and 

its     potassium     salt     (Bland     and 

Thorpe),  T.,  1745. 
6-Benzyl-l-methyltriazole,    3-hydroxy- 

(RuPE  and  Oestreicher),  A.,  i,  221. 
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l-Ben«yl-6-methyltriazole  (Wolff  and 

Ku(yc]{K),  A.,  i,  1030. 
l-Benzyl-6-inetliyltriazole,     3-hydroxy- 

1-o-hydroxy-    (Kupe    and    Oestuei- 

chek),  a.,  i,  221. 
l-Benzyl-5-methyl-l:2:3-triazole-4-carb- 

oxylic  acid  and  its  ethyl  ester  (Wolff 

and  Khuche),  A.,  i,  1030. 
Benzyl-)3-naphthol,  oamino-,  compounds 

of,      witli     niannose     and     galactose 

(Betti),  A.,  ii,  498. 
Benzyl-)3naplithylamine,  2:4:6-Mnitro- 

(Reich,  Wetter,  and  Widmer),  A., 

i,  959. 
BenzyI-?n-nitroaniline,      2:4:6-irinitro- 

(Reich,  Wetter,  and  Widmer),   A., 

i,  959. 
Benzyl-3-plienylethylmethylcarbinol 

and    its     chloride     (Orecuoff     and 

Mkehson),  a.,   i,  621. 
Benzylphosphinic  acid,  o-hydroxy-,  and 

its  calcium  salt  (Paoe),  T.,  425. 
Benzylphthalimidine,  o-amino-,  and  its 

salts,  and  o-hydroxy-  (Gabriel),  A., 

i,  a93. 
Benzyln/e/ypropanecarboxylic  acid  and 

its  amide  (Haller  and  Benoist),  A,, 

i,  570. 
5-Benzylpyrimidine,    amino-,    halogen- 

and    hydroxy-derivatives   of    (Kast), 

A.,  i,  1023. 
Benzylpyruvic    acid,    preparation    and 

condensation  products  of  (Bougault), 

A.,  i,  771. 
Benzylsemicarbazide  and  its  derivatives 
and  nitvoso-  (Kessler  and  Rupe), 
A.,  i,  219. 

o-hydroxy-,  and  its  derivatives  (RuPE 
and  Oestreicher),  A.,  i,  221. 
3-BenzyI-2-8tyryl-4-dihydroquinazolone 

(Bogert  and  Beal),  A.,  i,  394. 
a-Benzyltetrahydroberberine     and     its 

stannichloride      (Freund),      A.,      i, 

383. 
A^-Benzyhsotetrahydroberberine  and  its 

derivatives  (McDavid,  Peukin,  and 

Robinson),  T.,  1224. 
3-BenzyI-2:2:5:5-tetramethyltetrabydro- 

faran,    3-hydroxy-   (Dupont),   A.,  i, 

291. 
4-BenzyI-l:4-thiazan     and     its     salts 

(Clarke),  T.,  1589  ;  P.,  218. 
1-Benzylthiolanthraqninone     (Gatter- 

mann),  a.,  i,  999. 
Benzyl-o-   and   -j[)-toluidine8,    2:4:6-^'- 

nitro-  (Reich,  Wetter,  and  Widmer), 

A.,  i,  959. 
Benzyl-7/i-  and  -/^-toluidines  and  their 

hydrochlorides  (Law),  T.,  158. 
Benzyl-o-,  m-  and  p-toloidines,  p-chloro-, 

ami  their  hydrochlorides  (Law),  T., 

166. 


1-BenzyltriazoIe,    3-hydroxy-,    and    3- 
liydroxy-1 -o-hydroxy-      (Rupe       and 
Oestreicher),  A.,  i,  221. 
l-Benzyltriazole-5-carbozylic  acid 

(Wolff  and  Kruche),  A.,  i,  1030. 
Benzyltrimethylsilicane  (Bygden),  A., 

i,  342. 
BenzylTinylmethylamine  and  its    salts 

(Mannich  and  Kuphal),  A.,  i,  850. 

Berberilene.     See    3:4-Dimethoxy-3':4'- 

niethylenedioxy-2-hydroxymethyl-6'- 

vinylstilbene. 

Berberine,  preparation  of  derivatives  of 

(Freund),  A.,  i,  487. 
Beri-beri,  etiology  of  (Wieland),  A.,  ii, 

962. 
Bertrandite  from    Norway  (Vogt),  A., 

ii,  174. 
Beryl  from  Elba  (Maddalena),  A.,  ii, 
775. 
from  Madagascar  (DuPARO,  WUNDER, 
and  Sabot),  A.,  ii,  360. 
Betafite,  (Lacroix),  A.,  ii,  567. 
Betaine,   action    of,    in    the    organism 
(Kohlrausch),  A.,  ii,  74. 
hydrochloride,    preparation   of,    from 
•        molasses (Ehrlich),  A.,  i,  835. 
periodide,  preparation  of  crystals  of  a 

(Stan^k),  a.,  i,  609, 
separation  of,  from  molasses  (Stolt- 

zenberg),  a.,  i,  680. 
estimation  of  nitrogen  in  (Stoltzen- 
berg),  a.,  ii,  601. 
Betaines  in  plants  (Schulzb  and  Trier), 
A.,   ii,    287,    799;  (Yoshimura  and 
Trier),  A.,  ii,  478  ;   (J)eleano  and 
Trier),  A.,  ii,  800. 
Beta  vulgaris,  composition  of  the  fat  of 

(Neville),  T.,  1101  ;  P.,  130. 
Betulin  and  its  derivatives  (Trauben- 

berg),  a.,  i,  260,  972. 
Bilberry,    bio-chemical  analysis  of  the 

(Fichtenholz),  a.,  ii,  108. 
Bile,  effect  of  Eck's  fistula  on  the  forma- 
tion of  (Matthews),  A.,  ii,  273. 
influence  of,  on  diastase  (M  in  ami).  A., 

i,  402. 
human,  secretion  and  composition  of 

(Menzies),  a.,  ii,  786. 
of  ox.     See  Ox  bile. 
Bile    pigments,    detection  of,   in   urine 
(Petersen),  A.,  ii,  107  ;  (Crouzel), 
A.,  ii,  400. 
Biliary     acids,     prei«iratiou     of     the 

(Schryver),  a.,  i,  537. 
Bilic  acid  (Piloty  and  Thannhattser), 

A.,  i,  737. 
Bilirabic  acid,  preparation  and  constitu- 
tion of  (Fischer  and  Rose),  A.,  i,  575. 
Billrabin,   estimation    of   (Herzfeld), 

A.,  ii,  612,  706. 
Binary  mixtures.    See  Miztares,  binary. 
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Binary  systems,  fusibility  curves  of 
(Baume  aud  Georgitsbs),  A.,  ii, 
329. 

showing  mixed  crystals,  e([uilibri\ini 
in  (Kruyt),  a.,  ii,  632. 

vapour  pressure  lines  of(KoHNSTAMM 
and  Katz),  A.,  ii,  370. 
aciBindone  and  its  benzoyl   derivative 

(Hantzscu  and  Zortmax),  A.,  i,  872. 
Bio-chemioal  reactions,  influence  of  lij^lit 

on  (v.  Eulkk),  a.,  ii,  112  ;  (v.  Evlkk 

and  LiNDBEKo),  A.,  ii,  407. 
Bio-electrio   currents,   toxicologioal  in- 
vestigations of  (Hekmanns),  a.,  ii, 

663. 
Birch,   constituents  of  the  (Grahseb), 

A.,  ii,  593. 
Birds,  cure  for  polyneuritis  in,  on  a  diet 
of  polished  rice  (Funk),  A.,  ii,  186, 
467. 

preparation  of  the  substance  which 
jirevents  polyneuritis  in  (Funk), 
A.,  ii,  856. 

relation  of  the  liver  to  creatine 
metabolism  in  (Paton  and  Mackie), 
A.,  ii,  854. 

urine  of  (Sharvk),  A.,  ii,  1194. 
Bi8-3-acetyl-2:4dimethylpyrrylpropane 

(CoLACiccHiand  Bertoni),  A.,  i,  653. 
Bis-3-acetyl-2-phenyl-4-methylpyrryl- 

methane  (Colacicchi  and  Bekjuni), 

A.,  i,  653. 
Bisaminobenseneazo-azobenzene  and  its 

hydrochloride  aud  acetyl    derivative 

(WiiT  and  Kopetschni),  A.,  i,  518. 
Bisaminobenzeneazohydrazobenzene 

(Witt  and  Kopkischni),  A.,  i,  578. 
Bis-aari-tris-amido-sulphonic  acid, 

potassium  8alt(HoFMANN,  Biesalski, 

and  SoDEULUNij),  A.,  ii,  766. 
BiBazobenzene-4:3'  :4"-triarBimc       acid 

(Kakrer),  a.,  i,  930. 
2 :2-Bi8e7ic^oazodiphenylmethane,       4:4- 

dtchloro-  (Mascakelli  aud  Toschi), 

a.,  i,  323  ;  (Dvval),  A.,  i,  399. 
Bisbenzeneazoheemopyrrole  (Lkvko  and 

Makchlewski),  a.,  i,  56. 
Bisbenzeneazoharmaline  (Fischer  and 

Buesler),  a.,  i,  645. 
Bis-  5-benzoyl-2 :4-dimethylpyrrylpro- 

pane  (CoLACiccHiand  Bertoni),  A.,  i, 

653. 
4-Bis-l-benzyl-3-methyl-5-p]nrazolone 

(OuRTiusand  Schneiders),  A.,  i,  138. 
Bis-9-broiuoanthraceae    (Fischer    and 

Ziegler),  a.,  i,  755. 
Bis-^-bromobenzeneazoharmaline 

(Fischer  and  Boesler),  A.,  1,  645. 
Bis-S-bromo-y-valerolactone-aa-spirans 

(Leuchs  and  Gieseler),  A.,  i,  715. 
Bisbntylene    oxozonide  (Harries    and 

EvERs),  A.,  i,  673. 


Bi8-7-butyrolactoiie-aa-spiran    (Leuchs 

and  (iiE.sELER),  A.,  i,  714. 
l:4-BiB[^^carbozybenzylideneamino]- 

benzene     (Simonis,      Bueume,     and 

Benenson),  a.,  i,  565. 
Bis-1-chloroanthracene    (Fischer    and 

Ziegler),  A.,  i,  755. 
BiS'/'-chlorobenzeneazoharmaline 

(Fischer  and  Bokslek),  A.,  i,  645. 
Bis-l-chloro-9-(or    10)-bromoanthracene 

(Fischer  and  Ziegler),  A.,  i,  755. 
Bis-l-chloro-4-methylanthracene 

(FisciiEii  ami  Zieci.eiO,  A.,  i,  755. 
iV:A"-Bi8-3-chIoro-a-naphthaquinonyl-2- 

benzidine  (Bras.s),  A.,  i,  871. 
Bisn'/chlorotrimethyltriozin       (Mvlo), 

A.,  i,  335. 
Bis-diethozyacetohydrazide  (Mruno  aud 

Mylo),  A.,  i,  162. 
2:5-Bis-dimethylaminoanilo-3:4-di- 

pheny  lc)/(  ^pentenone  ( Ru  h  em  a  nn  and 

Naunton),  T.,  15. 
2:3-Bis(-;'-diinethylaminoanilo)-5:6- 

methylenediozy- 1  -hydrindone,  hydrate 

of  (Ruhemann),  T.,  782. 
8:3'-Bisdimethylaniino-4:4'-rfibydrozy- 

arsenobenzene  and  its  dihydrochloride 

(Bkiciiieim),  A.,  i,  819. 
Bis-2:3-dimethyl-l-ethylpyrroIe        (bia- 

JtKinopyrrolce),      and       its      i)icrate 

(PiLOTV  and  Stock),  A.,  i,  934. 
Bis-2:8-dimethylpyrrole  and  its  picrate 

(PiLoTY   and  Thannhauser),  A.,  i, 

736. 
Bisdiphenylacetylhydrazide      chloride, 

action    of   alkalis    on    (Stollii;    and 

S(;HMn)T),  A.,  i,  980. 
/3j3'-Bi-diphenylacetylozalylhydrazide 

(SroLLi'  and  Schmidt),  A.,  i,  1036. 
l-Bi-diphenylamino-2:5-dibenz]lydryl- 

l:3:6-triazole,acetylderivative(STOLL6 

and  Schmidt),  A.,  i,  1036. 
Bisdiphenylene-ethane,     2:2'-dihTomo-, 

2:2':7:7'-     and    '2:2':9:9'-letrahromo-, 

2:2':7:7':9.9'-/(e.7,yxbromo-,  9:9'-di- 

chloro-,      9;9'-rf«chloro-2:2'-rfibromo-, 

and9:9'-rfichloro-2:2':7:7'-i<'<rabromo- 

(ScHMiDT  and  Wagner),  A.,  i,  178. 
Bisdiphenylene-ethylene,   2:2-rftbromo-, 

2:2':7:7'-tetrahiomo-,    and     2:2':7:7'- 

<c^rachloro-  (Schmidt  and  Wagnek), 

A.,  i,  178. 
Bisdiphenylenetetrazen  (Wieland,  SiJs- 

SEii,  and  Lechek),  A.,  i,  906. 
3:6-Bi-diphenylmethylene-3:6-dihydro- 

l:2:4:5-tetrazine        (SxoLLfe         aud 

Schmidt),  A.,  i,  1036. 
Bishaemopyrrole-e.  See Bis-2:3-dimethyl- 

1-ethylpyrrole. 
Bis-a-hydrindone-(2:2)-spiran    and     its 

derivatives  (Leuchs  and  Radulescu), 

A.,  i,  179. 
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Bi«-5-bydrdxy-2-piperidone-3:3-spiran8 

(Leuchs     and     Gikselkk),     A.,     i, 

715. 
Bl8-(4-liydroxyquinazoline-2)-)3-phthal- 

ine    (BooEiiT    and    Heidelbehoeic), 

A.,  i,  215. 
Bisindandione,   metallic    derivatives  of 

(Hantzsc:!!     and     Lister),     A.,     i, 

871. 
Bisindandioneacetophenone-o-carbozylic 

acid  (Hantzsch  and  Zohtman),  A.,  i, 

873. 
Bismethylanilinoqainone  (M(')HI,au  and 

Redmch),  a.,  i,  129. 
BiB-l-methylanthracene   (Fischer   and 

ZiEOLEii),  A.,  i,  755, 
Biaa^wmethyldehydrobrucinolone,  nitro- 

(Leuchs    and    Bkewsteu),     A,,     i, 

210. 
Bismethylenedioxyliydrindantm  (Kuhe- 

MANN),  T.,  787. 
BiB-3:4-metliyleuedioxyphenyldiacetyl- 

ene      (Manciiot,      Withers,      and 

Olthogge),  a.,  i,  231. 
Bis  -  6-metIiy  Ite  tr  ahy  dr  oquinolino  quin - 

one  (Mohlau  and  Redlich),  A.,  i, 

129. 
Bismuth,  spontaneous  crystallisation  of 

(Bekieh),  A.,  ii,  1178. 
Bismuth  alloys  with    cadmium,   lead, 
and  tin  (Parravano  and  Sikovich), 
A.,  ii,  846. 

with  manganese,  magneto-optical  pro- 
perties of  (Martin),  A.,  ii,  1039. 
» Bismuth   oxyiodide,    use   of,  as   an   in- 
dicator  for  alkalis  and   carbonates 
(Reichard),  a.,  ii,  1090. 

sodium   thiosulphate,   preparation   of 
(Sanchez),  A.,  ii,  562. 
Bismuthides  (Vouhnasos),  A.,  ii,  54. 
Bi8-l:8-naphthapenthiophen       (Fiiisn- 

liANDKR,  WoROSHZow,  and  Eckstein), 

A.,  i,  294. 
iV^:iV'-Bls-o-naphthaquinonyl-2-benzid- 

ine  (Brass),  A.,  i,  874. 
Bis-l:8-naphthathiophen(FRiEDLANi>ER 

and  Woroshzow),  A.,  i,  293. 
Bis-2:3-naphthathiophen  (Frieolandkr 

and  WoROSHZOw),  A.,  i,  293  ;  (Fried- 

i.ANDER,  WoRosHzow,  and  Eckstein), 

A.,  i,  294. 
Bis- 1:2-  and  2:l-naphthathiophen8 

(Friedlander,      Woroshzow,      and 

Eckstein),  A.,  i,  295. 
Bisoxindone  derivatives  (Hantzsch  and 

Lister),  A.,  i,  871. 
2:2'-Bi80xyselenonaphthen  {selenhidigo), 

(Lesser  and  Weiss),  A.,  i,  643. 
Bisoxythionaphthen  (thioindigo),  6:6'-di- 

amino-  (IvALi.E  &  Co.),  A.,  i,  126. 
Bisphenylallyl    ozonide  (Harrie.s  and 

V.    RlEUESSTEIN),   A.,   i,   674. 


Bistetrahydroquinolinoquinone     (MuH- 

LAif  a!id  Redlich),  A.,  i,  129. 
Bistetramethyldi-y^-aminobenzophenone- 
thiocarbohydrazide     (Curtius      and 
Kok),  a.,  i,  732. 
Bis-i'-tolueneazoharmaline  (Fischer  and 

BoESLER),  A.,  i,  645. 
a7-Bistriazo-)3-    and     7-chloropropane8 
(FoRsTER  and   Withers),    T.,    194; 
P.,  50. 
a7-Bi8triazo-n-   and   /sopropyl  alcohols 
.,  (FoRSTER   and   Withers),    T.,    493  ; 
*  P.,  50. 
a7-Bi8triazopropylene    (Fouster     and 

Withers),  T.,  495;    P.,  50. 
Bladder,  urinary,  absorption  of  alcohol 
from   the   (Vultz,    Baudrexel,    and 
Dietrich),  A.,  ii,  466. 
Bladder-stones,    from    natives    of  Asia 
Miiior(ABDERHALDEN  and  Hanslian), 
A.,  ii,  962. 
Bleaching-powder,  action  of  dilute  acids 
on  (Taylor  and  Bostock),  T.,  444  ; 
P.,  14. 
Bleaching  process,  experimental  investi- 
gation   of   the  (Higgins),    T.,    232; 
P.,  130. 
Blood,  spectra  of,  intensity  distribution 
in    (Heubneu    and    Rosenberg), 
A.,  ii,  313, 
fat-splitting     properties    of   (Abder- 
halden     and     LAMi-fc),     A.,     ii, 
572. 
rates  of  oxidation  and   reduction   of 

(Oinuma),  a.,  ii,  179. 
coagulation  of  (Strombero),  A,,  ii, 
59 ;     (v,    Angyan  and    V.   den 
Velden),    a,,   ii,    954 ;    (Zak), 
A.,  ii,   1065, 
effect  of  loss  of  blood  on  the  (Strom- 
berg),  A,,  ii,  59. 
action  of  salts  on  (Gessart)),  A.,  ii, 

181. 
effect  of  injection  of  thrombin  on 

(Davis),  A.,  ii,  60, 
role  of  antithrombin  and  thrombo- 
plastin   on    (Howell),    A.,    ii, 
60, 
glycolysis  in  (Melvin),  A.,  ii,  1185, 
absorption  of  dextrose  by  (Fisher  and 

WisHART),  A,,  ii,  1185, 
alkalinity  of  the  (  Lundsoaard),A.,  ii, 

777. 
hydroxyl    ion     concentration     of,    in 
hyperthermia  (QuagliarikllcO.  A,, 
ii,  1064. 
influence  of  intraperitoneal  transfusion 
of,  on   the  consumption  of  energy 
(Hari),  a.,  ii,  953. 
influence     of    intrajieritoneal     trans- 
fusion  of,   on  gaseous   metabolism 
(Rudo  and  Cserna),  A,,  ii,  952. 
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Blood,  effect  of  intravenous  tranafusion  j 

of,  on  gaseous  metabolism  (Hahi),    ' 

A.,  ii,  962. 
diminution  of  the  anti-tryptio  power 

of,  in  diabetes  (Meyrr),  A.,  ii,  583. 
hydrolysis   of   esters    by   (RoNA  and 

Ebsen),  a.,  ii,  362. 
hydrolysis  of  choleateryl  esters  by  a 

ferment  in  (Schultz),  A.,  ii,  862. 
action  of  iron  in  (RoccHi),  A.,  ii,  268  ; 

(FiscHKR  and  Briegek),  A.,  ii,  269. 
changes  in,  due  to  drugs  (PicciNiNi), 

A.,  ii,  68. 
adrenaline  in  (O'Connor),  A.,  ii,  459. 
inter-relation  of  ammonia  and  carbon 

dioxide  in  (Hopkins  and   Denis), 

A.,  ii,  68. 
constitution   of  the  colouring-matter 

of  (PiLOTY   and    Tuannhauser), 

A.,  i,   736. 
relation  of  the  liver  to  the  fibrinogen 

content    of    the    (Mbbk),    A.,    ii, 

578. 
composition  of  tlie  gases  of  the,  during 

respiration  of  oxygen  (Bl'ckmaster 

and  Gardner),  A.,  ii,  459. 
iron  in  (Fischer  and  Brieger),  A.,  ii, 

924. 
lipoids  in  the  (Herrmann  and  Neu- 
mann), A.,  ii,  954. 
nitrogen  content  of  (BucKMASTEB  and 

Gardner),  A.,  ii,  362. 
oxygen    content     of,    in    relation    to 

stabbing  (Puppe),  A.,  ii,  952. 
reducing  substances  in  (Bang),  A.,  ii, 

180. 
amount    of    the    sugar    of,    in     the 

corpuscles  and  in  the  plasma  (Hober 

and  Sperung),  A.,  ii,  1064. 
arterial,    influence    of    acids    on    the 

reduction    of   (Mathison),  A.,   ii, 

179. 
of  ascidians  (Henze),  A.,  ii,  654. 
carbon  monoxide,  behaviour  of,  with 

precipitants    (Gestewitz),    A.,    i, 

325. 
dog's,  rotatory  power  of  proteins  from 

the  serum  of  (Dklava),  A.,  ii,  363. 
human,  nitrogen  and  sulphur  content 

of  (Kojo),  a.,  ii,  180. 
mammalian,  distribution  of  reducing 
substances    in    (MioHAELis    and 
Ron  a),  a.,  ii,  58. 

proteoclastic  power  of  (ZuNz),  A., 

,   ii,  851. 
electrometric    measurement    of     the 

reaction     of     (Hashelbalch     and 

Lundsgaard),  a.,  ii,  180. 
reactions    of,    in    carcinoma    (Shaw- 
Mackenzie),  A.,  ii,  582. 
testing  of,  before  transfusion  (Otten- 

BERG  and  Kalibki),  A.,  ii,  362. 


Blood,  detection  of  (Rossi),  A.,  ii,  107  ; 

(Reich),  A.,  ii,  399  ;  (Michel),  A., 

ii,  400. 
detection    of,    by    the    ha;min    and 

hsemochromogen  tests  (Heine),  A., 

ii,  1011. 
detection  of,  in  faeces  (Dockhobn),  A., 

ii,  504. 
detection    of,    mixed  with    rust    (de 

DoMiNicis),  A.,  ii,  nil. 
detection    of    thyroid    substance    in 

(LussKY),  A.,  ii,  612. 
detection  of  uric  acid  in  (Weber),  A., 

ii,  501. 
detection  of,  in  urine  (Michel),  A.,  ii, 

1112. 
estimation     of     the     alkalinity     of 

(MicHAELis  and  Davidoff),  A.,  ii, 

1184. 
estimation  of  dextrose  in  (Oppi.eu), 

A.,   ii,  100  ;    (Frank),  A.,  ii,  608  ; 

(Forschbach    and    Severin),   A., 

ii,   697. 
estimation  of  fats  in  (Berczeller), 

A.,  ii,  1109. 
estimation  of  glycerol  in  (ScHMiTz), 

A.,  ii,  1071. 
estimation  of  /-/3-hydroxybutyric  acid 

in  (Pribram),  A.,  ii,.  700. 
estimation  of  lactic  acid  in  (Kraske  : 

Hondo),  A.,  ii,  1063  ;  (v.  Noorden, 

Elf^r,  and  Piantoni),  A.,  ii,  1064. 
estimation    of    manganese    in    (Ber- 

TRAND   and   Mediqkeceanu),   a., 

ii,  459. 
estimation  of  nitrogen  in  (Lowy),  A., 

ii,  807. 
estimation     of    nitrogen,    urea,    and 

ammonia  in   (Folin   and    Denis), 

A.,  ii,  703. 
estimation  of  amino-acid  nitrogen  in 

(van  Slyke  and  Meyer),  A.,  ii, 

1180. 
estimation  of  quinine  in  (Baldoni), 

A.,  ii,  1219. 
estimation  of  sugar  in  (Takahashi), 

A.,  ii,  100  ;  (Herzfeld),  A.,  ii,  608. 
Blood-corpuscles,     differences     between 

individual  (Dienes),  A.,  ii,  181. 
heat  production  of  chemical  processes 

in  (Meyerhof),  A.,  ii,  777. 
regeneration  of  (Snapper),  A.,  ii,  955. 
action  of  ammonia  and  ammonia  de- 
rivatives on  (Grafe),  a.,  ii,  852. 
action      of     carbon      monoxide      on 

(BuBANOVic),  A.,  ii,  59. 
cholesterase  in  (Cytronbebg),  A.,  ii, 

1065. 
haematinsemia  in   the    destruction   of 

(Schumm),  a.,  ii,  968. 
red,    electrical    charge    of    (Gibabd), 

A.,  ii,  954. 
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Blood-oorpuscles,  red,  iuflueiice  of  wash- 
ing on  the  resistance  of  (Snajtek), 
A.,  ii,  955. 
carbohydrates      of      (Fhank     and 

Bkkts(;hneideu),  A.,  ii,  180. 
union  of  thymol  in  (Usui),  A.,  ii, 

1066. 
influence   of   cholesteryl   esters    on 
the     number    of    (Thomas    and 
Lebert),  a.,  ii,  852. 
Blood-pigment,     constitution      of     the 
coloured  constituent  of  (Piloty   and 
Uokmann),  a.,  i,  619. 
Blood-plasma,  rotatory  power  of  (Abdeu- 

HALDEN  and  Weil),  A.,  ii,  1185. 
Blood-platelets,  presence  of  i^rothrombin 
and  thromboplastin  in  (Baynb- Jones), 
A.,  ii,  459. 
Blood-pressure,    effect    of    extracts    ot 
different  organs   on   (Millee   and 
Miller),  A.,  ii,  58. 
relation    of    the    adrenal    glands    to 
(Hoskins  and   McClure),  A.,   ii, 
579. 
action  of  adrenaline  on  (Bubket),  A., 

ii,  789. 
action     of    adrenaline,     barium,    and 
pituitrin  on  (Paton  and  Watson), 
A.,  ii,  789. 
causes  of  fall  of  (Holzbach),  A.,  ii, 
1195. 
Blood-serum,  rotatory  power  of  (Abdee- 
HALDEN  and  Weil),  A.,  ii,  1185. 
chemical  reaction  of  (Quagliariello), 

A.,  ii,  61. 
action  of,  on  glucose  (Doxiades),  A., 

ii,  269. 
estimation  of  proteins  in  (Robeetson), 
A.,  ii,  611. 
Blood-sugar,  physiology  of  (Frank  and 

Bretschneiuer),  a.,  ii,  180. 
Blood-Tessels,  action   of  adrenaline  on 
(Ogawa),  a.,  ii,  281. 
action  of  arsenic  on  (Loeb),  A.,  ii,  372. 
influence  of  purine  diuretics  on   the 
permeability  of  (Gaisbock),  A.,  ii, 
181. 
substances  which  constrict  and  dilate 

(Popielski),  a.,  ii,  470. 
coronary,  innervation  of  the  (Beodik 

and  Cullis),  A.,  ii,  67. 
frog's,   constrictor    and    dilator    sub- 
stances for  (Samelson),  a.,  ii,  181. 
Body,  animal,  influence  of  radium  on  the 
temperature  of  the  (Darms),   A.,  ii, 
470. 
Boiling  point,  relation  between  molecular 
weight  and  (T.),  A.,  ii,  1136. 
determinations    of    (Bkckmann    and 
Webee),       a.,      ii,       234,       431  ; 
(Beokmann  and  Harino),  A.,  ii, 
481. 


Boiling  point,  determinations  of,  modifi- 
calion  of  Beckmann's  apparatus 
for  (Knecht  and  Batey),  T., 
1189  ;  P.,  142. 
modification  of  the  Landsberger  ap- 
paratus for  (Paterson),  a.,  ii,634. 
Bone-marrow,    chemistry     of    granules 

from  (Petuy),  A.,  ii,  183. 
Bordeaux    mixture,     preparation     and 

testing  of  (Crouzel),  A.,  ii,  1213. 
Boric  acid.     See  under  Boron. 
Borneol,  action    of   sulphuric    acid    on 

(Golubeff),  a.,  i,  787. 
Borneol  ether  (Golubeff),  A.,  i,  787. 
Bomylene  (Tschugaeff  and  Budeiok), 
A.,i,  480. 
pure,  prejjiiration  of  (Henderson  and 
Caw),  T.,  1416  ;  P.,  187. 
Bornylenecarboxylic  acid,    ethyl    ester 

(BiiEUT  and  Hilbinu),  A.,  i,  112. 
Bornylenehydroxamic  acid  (Bredt  and 

Perkin),  p.,  57. 
Borohydrates.     See  under  Boron. 
Boron,  occun-ence  of,  in  animals  (Bert- 
rand  and  Agulhon),  A.,  ii,  864. 
preparation  and  properties  of  (Wein- 

tkaub),  a.,  ii,  43. 
spectrum  of  (Crookes),  A.,  ii,  110. 
Boron   tJibromide,   compounds  of,  with 
amines  and  nitriles  (Johnson),  A-, 
i,  171. 
Boric   acid,  occurrence  of,  in   honey 
(BOttnek),  a.,  ii,  394. 
volatility  of,  in  steam  (Nasini  and 

AuENO),  A,,  ii,  937. 
action  of,  on  alcohols  and  phenols 
(BoESEKEN   and    van    Rossem\ 
A.,  ii,  147. 
detection  of,  in  butter  (Cornalba), 

A.,  ii,  1094. 
estimation  of,  volumetrically  (Biltz 

and  Marcus),  A.,  ii,  1209. 
estimation  of,  in  the  mineral  waters 
of    Salsomaggiore    (Nasini     and 
Porlezza),  a.,  ii,  1184. 
estimation    of,    in    nickel    plating 
baths  (Wogrinz    and    Klitel), 
Am  ii,  601. 
Perborates,  preparation  of  (Bosshard 
and  Zwicky),  A.,  ii,  651. 
constitution     of    (Bosshard    and 
Zwicky),  A,,  ii,  640. 
Borohydrates   (Travers    and    Ray), 
A.,  ii,  938. 
Brain,  cerebrosides  of  the  (Loenino  and 
Thierfelder),  a.,  i,  372  ;  (Lkvene 
and  Jacobs),  A.,  i,  1007. 
changes  in  the  substances  of  the,  dur- 
ing fasting  (Paladino),  A.,  ii,  273. 
effect  of  optical  stimula  on  the  gaseous 
metabolism  of  the  (Alexander  and 
Rfeyfesz  ;  Alexander),  A.,  ii,  957. 
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Bran,  protective  action  of,  in  a  diet  of 

white  rice  (BufeArnAT),  A.,  ii,  64. 
Braai,  inflaence  of  tin  and  lead  on  the 
micro- structure  of  (Johnson),  A.,ii, 
762. 

effect    of   heating,    in     hydrogen    at 
temperatures    below     the     melting 
point  (Lkwis),  p.,  290. 
Braiiidic    acid,    <:{/-iodo-,    amide    and 

chloride  (Karbenfabriken  vorm.  F. 

Bbyeh  k  Co.),  A.,  i,  954. 
Brazilcopalio  acid  (Machenbaum),  A., 

i,  124. 
a-Brazilcopalinio  acid  (Machenbaum), 

A.,  i,  124. 
Braiilcopalolic  acid  (MACHENBAtrif),  A., 

i,  124. 
a-  and  )3-Braiilcopaloreten   (Maohek- 

BAUM),  A.,  i,  124. 
Bread,  white  and  standard,  relative  di- 
gestibility of  (Newman,   Robinson, 

Halnax,  and  Neville),  A.,  ii,  658. 
Bromine,   atomic  weight   of   (Wkbkr), 
A.,  ii,  1163. 

spectral  distribution  of  the  light  sensi- 
tiveness of  (Plotnikoff),  a.,  ii, 
615. 

spectrum  of  magnetic  rotation  of  the 
vapour  of  (Ribaud),  A.,  ii,  1114. 

absorption  of  light  by  solutions  of 
(Plotnikoff),  A.,  ii,  406. 

photo-chemical  temperature-coefS- 
cienta  of  (Plotnikoff),  A.,  ii,  218. 

solubility  of,  in  solutions  of  sodium 
bromide  (Bell  and  Buckley),  A., 
ii,  247. 

viscosity  of  (Rankine),  A.,  ii,  332. 

absorption  of,  by  organic  com- 
pounds (Klimont,  Neumann,  and 
Sohwenk),  a.,  i,  933. 

action  of  thiocyanates  with  (K6NIG), 
A.,  i,  16. 

fluorescein  as  an  indicator  for  (La- 
bat),  A.,  ii,  384. 

absori)tion  of,  by  oils  and  fats  (Sprink- 
meyer  and  Diedrichs),  A.,  ii, 
815. 

Bromides,  anhydrous,  preparation  of 
(Harre),  a.,  ii,  549. 

Ferbromic  acid,  attempts  to  prepare 
(Robertson),  A.,  ii,  984. 
■  Bromine,  new  reaction  for  (Dbnio^s), 
A.,  ii,  1208. 

detection  of  (Baubigny),  A,,  ii,  200. 

detection  of,  in  presence  of  other  halo- 
gens (Guareschi),  A.,  ii,  989. 

detection  of,  in  organic  compounds 
(Guareschi),  A.,  ii,  989. 

estimation    of    chlorine,    iodine    and 
(Sarvonat),  A.,  ii,  680. 
Bromoanil.     See/J-Benzoquinone-,  tetra- 

ferpmo-. 


Bromoform,  decomposition  of  (Saruknt), 
A.,  i,  674. 

cryoscopy  of  quaternary  aromatic  am- 
monium salts  in  (Wrdekind  and 
Pabchke),  a.,  ii,  533. 
Bronze,     estimation    of    chromium    in 

(Schilling),  A.,  ii,  809. 
Brncine,  action  of  chlorine  and  bromine 

on    (Huraczewski  and  Zbi.ikw.ski), 

A.,  i,  49. 
Brncinolone,   salts   and    derivatives    of 

(Leuchs  and  Brewster),  A.,  i,  211. 
i:<oBmcinolone  (Leuchs  and  Brewster), 

A.,  i,  211. 
Bnfag^n    (Abel    and    Macht),    A.,   ii, 

1193. 
Bufo  agiut.     See  Toad. 
Buphane  disticha,  constituents  of  (Tu- 
tin),  A.,  i,  797. 

htemanthine  from  (Lewin),  A.,  i,  577. 
Bupleurum  fiiicticosfiim,    action   of   ni- 

trosyl  chloride  on  the  oil  of  (Franceh- 

coNi  and  Sbrnagiotto),  A.,  i,  37. 
Burette,   automatic   (Michel),   A.,   ii, 
804. 

with  automatic  zero  (Heintz),  A.,  ii, 
294. 

with     jointless     stock-bottle-support 
(Roberts),  A.,  ii,  295. 
Burner,  telescopic  (Friedrichs),  A.,  ii, 

1161. 
Butadiene  and  its  homologues,  prepara- 
tion of  (Austerweil),  a.,  1,  .526. 

production     and     polymerisation     of 
(Perkin),  a.,  i,  636. 
Batadiene-caontchouo,      synthesis      of 

(Osthomisslensky),  a.,  i,  284. 
Bntaldehyde,  /3-hydroxy-,  formation  of, 

in    fermentation   (Neuberg),    A.,    ii, 

973. 
/soButaldehydedi-2:4:5-trimethylbenzyl- 

hydrazone  (Curtius  and  Franzen), 

A.,  i,  309. 
Bntane,  a)38-/Wbromo-   (v.  Braun  and 

Deutsch),  A.,  i,  106. 
Butanetetracarbozylic  acid,  rfihydroxy-, 

ethyl  ester  (Thompson),  P.,  147. 
Bntein,  synthesis  of  (GoscuKEand  Tam- 

bor),  a.,  i,  30. 
Butein  dimethyl  ether  (Goschke   and 

Tambor),  a.,  i,  195. 
Butein  tetramethyl  ether  (Goschke  and 

Tambor),  A.,  i,  195. 
A0-Butenoic  acid,  )3-bromo-o-hydroxy-, 

and  its  potassium  salt  and  ethyl  ester 

(Lespieau),  a.,  i,  7. 
A/3-Buten-7-one  (Farbenfabriken 

VORM.  F.  Bayer  &  Co.),  A.,  i,  414. 
Butin,    synthesis  of,   and  its   triacetate 

(Goschke  and  Tambor),  A.,  i,  195. 
?«o-Butoxyacetic    acid,    derivatives    of 

(Blaise  and  Picard),  A.,  i,  747. 
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a-MoButoxybutane,    )3- amino-,   and    its 

salts    and    derivatives    (Blaise    and 

Picaud),  a.,  i,  747. 
Butoxyt'sobutyric  acid,   oo-chloro-,  and 

its  derivatives  (Blaisk),  A.,  i,  606. 
isoButoxymethyl  ethyl  oarbinol  (Blaise 

and  PiCAun),  A.,  i,  747. 
Butter,  fatty  acids  in  (Smedley),  A.,  ii, 
1194. 

analyses  of  (Sieofeld),  A.,  ii,  1218. 

detection  of  adulteration  in  (Robin  : 
Marion),  A.,  ii,  872. 

detection  of  boric  acid  in  (Cornalba), 
A.,  ii,  1094. 
Butyl  alcohol,  amino-,  salts  of  (Blaise 

and  Picard),  A.,  i,  747. 
«c^-Butylamine  and  its  derivatives,  reso- 
lution  of,  into  optically  active  com- 
ponents (Pope  and  Gibson),  T.,  1702  ; 

P.,  220. 
isoButylamine  salts  (Dehn),  A.,  i,  241. 
isoButylaminofJ/i^^hexane        and       its 

phenylcarbamide       (Sabatier      and 

Mailiik),  A.,  i,  103. 
Butylammoniam  nitrite  (Ray  and  Rak- 

siiiT),  T.,  142. 
JsoButylammoniuin    nitrite    (Ray    and 

Kakshit),  T.,  612  ;  P.,  41. 
n-  and  tso-Butylammonium  selenibuom- 

ides  (Gutbier  and  Grunewald),  A., 

i,  241. 
Batylbenzene,  5-chloro-  (Merck),  A.,  i, 

111. 
wButylbenzene,  a-bromo-  (Kijner),  A., 

i,  758, 
Butyliwbutylacetic    acid.       See    a-iso- 

Butylhexoic  acid. 
Butylwobutylmalonic  acid  and  its  ethyl 

ester  (Fischer,   Holzapfel,  and   v. 

Gwinner),  a.,  i,  157. 
n-,   iso-,   and  sec-Butylcarbazoles,   and 

their  picrates  (Levy),  A.,  i,  304. 
woButyldihydroberberine  and  its  deriva- 
tives (Freund),  a.,  i,  487. 
Butylene  ^Sy-glycol,  production  of,  by 
bacteria  (Harden  and  Norkis), 
A.,  ii,  282,  474  ;  (Thompson),  A., 
ii,  282. 
production  of,  from  sugar  by  Bacillus 
^Mfc^iVw  (Lemoignk),  a.,  ii,  1199. 

oxozonide,  and  ozonide  (Haruibs  and 
EvERs),  A.,  i,  673. 

ozonides  from  (Harries),  A.,  i,  407. 
aP  -Batyleneoxide-  S-  carboxylic        acid, 

amyl,      ethyl      and     methyl     esters 

(Leuohs,  Giua,  and  Bkewsteu),  A., 

i,  604. 
/8-n-   and    -iso-Butylglacosides   (Bouh- 

QUELOT  and  Bridel),  A.,  i,  790. 
a-t.yoButylhexoic   acid    and   its   bruciue 

salt  (Fischer,    Holzapfkl,    and    v. 

jGwjnner),  a.,  i,  157. 


/soBatylparabanic  acid  (Nagele),  A.,  i, 

79r). 
^-stfcButylphenol,    constitution    of   the 

bromides  of  (Zincke),  A.,   i,  443. 
n-Batylmqainolinium    iodide    (Wede- 

kind  and  Ney),  A.,  i,  501. 
3-)'s(jButylrhodanin    (Nagkle),    A.,    i, 

795. 
2-7i-Butyltetrahydro/soquinoliiie(WEi>E- 

KiNi)  and  Ney),  A.,  i,  501. 
2-71-Butyltetrahydroi.soquinolinium 
acetic    acid  iodide,    /  inenthyl    ester 
(Wedekind  and  Ney),  A.,  i,  501. 
isoButylthioparabanic    acid  (Nagele), 

A.,i,  79.5. 
Butyltoluene,     oj3-(Zibromo-,     and     its 
derivatives      (Kuxckell),       A.,      i, 
432. 
a-isoButylvaleric    acid    and    its    salts 
(Fischer,  Holzapfel,  and  v.  Gwin- 
ner), A.,  i,  158. 
Butyric  acid,     ethyl    ester,    action    of 
glycine     on    (Liebowitz),     A.,    i, 
746. 
Butyric  acid,  ;8-amino-,  relationship  of 
the  optically  active  forms   of,  and 
their  derivatives  (Scheibler),    A., 
i,  682. 
7-amiuo-,  formation  of  (Abdebhald EX 

and  Kautzsch),  A.,  i,  952. 
a-bromo-,  p-to\y\  ester  (Auwers),  A., 

i,  107. 
fifiy-  and   ^877-  trihromo-  a-hydroxy- 

(Lespieau),  a.,  i,  7. 
7-chloro-o-hydroxy-,    and   a7-(/ihydr- 
oxy-,  and  their  salts  (Raske),  A.,  i, 
335. 
a-eyano-,  salts  and  derivatives  (Had- 

ley),  a.,  i,  699. 
$  hydroxy-,     zinc     calcium     salt    of 
(Shaffer),  A.,  i,  236. 
utilisation    of,    in  the  liver  (Pri- 
bram), A.,  ii,  661. 
/j8-hydroxy-,  estimation   of,  in   urine 
and  in   blood    (Pribram),    A.,    ii, 
700. 
woButyric  acid,  a-bromo-,  ^-tolyl  ester 

(Auwers),  A.,  i,  107. 
woButyronitrile,  o-hydroxy-,  action  of, 
on   the    nitrite    ester  of   iminodiphe- 
nylacetic   acid   (Stapnikoff),    A.,   i, 
116. 
Butyryl-cf-alanine,    (^amino-,     and    its 
chloroacetyl  derivative  and  (/-bromo- 
(Abderhalden  and    Chang),    A.,  i, 
339. 
Butyrylglycine,  (^amino-,  and  c2-bronio- 
(Abderhaldkn  and  Chang),  A.,   i, 
339. 
Butyryl-glycyl-(/-alanine,  </-amino-,  and 
d  bromo-  ( A BDERH alden and  Chang), 
A.,  i,  339. 
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Butyryl-glycyl-tf-aminobutyrio  acid,  d- 

amino-,  and  rf-bromo-  (Abderhalden 

and  Chang),  A.,  i,  339. 
Butyrylglyoxalic  acid,  ethyl  ester,  and 

its  seniicarbazone  (Wahl  and  Doll), 

A.,  i,  536. 


C. 


Cadmiom,   boiling  point  of   (Heycock 

and  Lamplough),  P.,  3. 
Cadmium  alloys  with  antimony,  photo- 
electric  etl'ects   in   (Herumann), 
A.,  ii,  716. 
conducting  power  of  (EucKEN  and 
Gehlhoff),  a.,  ii,  819. 
with  bismuth,   lead,   and  tin  (Par- 
ravako    and    Siroyich),   A.,    ii, 
846. 
witli  tin  (Schleicher),  A.,  ii,  256 ; 
(Guertlkr)  a.,  ii,  650. 
Cadmium  ;>(?rchlorate,  hydrates  and  am- 
monia conii)Ound8  of  (Salvadori), 
A.,  ii,  649. 
chloride,  potassium  and  sodium  chlor- 
ides,   equilibrium    in    the    system 
(Brand),  A.,  ii,  255. 
haloids,  refractive  indices  of  solutions 
of   (Getman  and  Gilroy),  A.,  ii, 
873. 
iodide    and    potassium    and    sodium 
iodides,  equilibrium  in  the  systems 
(Brand),  A.,  ii,  256. 
potassium   iodide,   use   of,  in  estima- 
tion  of    ozone   (Baskervillk   and 
Crozier),  a.,  ii,  1208. 
ui-anyl  nitrate  (Lancien),  A.,  ii,  455. 
sulphate,  equilibrium  of,  with  hydrogen 

chloride  (Matignon),  A.,  ii,  441. 
sulphide,  crystallography  of  (Allen, 
Crenshaw,  and  Merwim),  A.,  ii, 
1055. 
Ceesalpina    bondueella,    constituents    of 

(Bhaduri),  p.,  53. 
Caesium,  absorption  spectmm  of  (Bevan), 

A.,  ii,  403. 
Ceesium  chloride,  double  salts  of,  with 
ferrous  chloride   (Wilke-Dorfurt 
and  Heyne),  A.,  ii,  554. 
iodide,    compound  of,  with  thiocarb- 
amide  (Atkins  and  Werner),  T., 
1178;  P.,  141. 
nitrate,    behaviour    of,     in     solution 

(Biltz),  a.,  ii,  242. 
phosphide,  preparation  and  properties 
of  (Hackspill  and  Bossuet),  A., 
ii,  252. 
Caffeine,   influence  of,  on  the  diuretic 
action    of    coffee     (Tiffeneau    and 
PUQUET),  A.,  ii,  1197. 


Caffeine,    compound    of    aminoaceto-^- 

phenetidicfeand  (ChemischeWkrke 

voRM.  H.  Byk),  a.,  i,  580. 
compounds  of  hydrated  metallic  salts 

and  (Calzolari),  A.,  i,  812. 
fate  of,  in  the  body  (Levinthal),  A., 

ii,  470. 
rule  of,  in  the  cai-diac  action  of  ootTee 

(Busquet  and  Tiffeneau),  A.,  ii, 

966. 
action    of,   on    the  germination  and 

growth  of  seeds  (Ransom),  A.,  ii, 

286. 
estimation  of,  in  coffee  (Costes),  A., 

ii,  1012. 
Calabar  beans,  estimation  of  alkaloids  in 

(Salway),  a,,  ii,  503. 
Calcite,   distinction    between   aragonite 
and     (Niederstadt),    A.,    ii,    760  ; 
(Vaurkl),  a.,  ii,  1180. 
Calcium,  atomic  weight  of  (Oechsnbr 

de  Conin'ck),  a.,  ii,  159. 
content    of    the    cell-nucleus    (HoR- 

hammer),  a.,   ii,  459. 
fixation     of,    hy     Aspercjilhcs     niger 

(Robert),  A.,  ii,  671. 
influence  of  intake  of  magnesium  on 

excretion    of    (Hart    and    Steen- 

bock),  a.,  ii,  370. 
relation  of,    to  the  cardio-inhibitory 

function  of  the  vagus  (Hagan  and 

Ormond),  a.,  ii,  278. 
absorption  of,  in  the  intestine  (ZuCK- 

mayer),  a.,  ii,  1069. 
Calcium  salts,  resorption  and  calcifica- 
tion of  (Tanaka),  a.,  ii,  277. 
influence  of  the  anion  on  the  toxicity 

of  (Loeb),  a.,  ii,  469. 
physiological  action  of  (Low),  A.,  ii, 

281. 
Calcium     jue?borate,      preparation      of 

(ChEMISCHE      WeRKE     VORM.      H. 

Byk),  a.,  ii,  1171. 
carbonate,    formation   of,    in   soil   by 
bacteria  (Gimingham),  A.,  ii,  76. 

fusion  and  inversion  of  (Boeke),  A., 
ii,  760. 

solubility  of,  in  water  (Kendall), 
A.,  ii,  643. 

action  of  lithium  hydroxide  on 
(OECH.SNER  de  Coninck),  A.,  ii, 
642. 

and  phosphates,  manurial  experi- 
ments with  (Simmermacher),  A., 
ii,  803. 

estimation    of,    in    soils  (Shrews- 
bury), A.,  ii,  491. 
double  carbonates  of  (Barre),  A.,  ii, 

254,  350. 
chloride,  thermal  analysis  of  mixtures 

of,    with  metallic   chlorides    (Sai{« 

pONNiNl),  A.,  ii,  50. 
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Caloium     chloride,     potassium      hydr- 
oxide,  and    water,    cquilibriutri    in 
the   system   (Chumanoff),  A.,  ii, 
543. 
fluoride,  action  of,  on  vanadium  pent- 
oxido   (Manchot  :    Pbandtl    and 
Manz),  a.,  ii,  561. 
hydroxide,     disinfecting     power      of 
(Vaubel),  a.,  ii,  1172. 
dry.  absorption  of  the  halogens  by 
(WiLKs),  T.,  366. 
nitrate  and  its  hydrates  (Bassett  and 

Taylor),  T.,  576;  P.,  48. 
oxide    (lime),     molecular    weight    of 
(Oechsneb  de  Coninck),  a.,  ii, 
159. 
hydration  of  (Burdakoff),  A.,  ii, 

1170. 
solubility  of,  in  solutions  of  sucrose 
(van     Ginneken),     a.,     i,     9 ; 
(Weisberg),  a.,  i,  609, 
energy  of  electrons  emitted  by  glow- 
ing (Schneider),  A.,  ii,  316. 
hydration  of  (Chumanoff),  A.,  ii, 

349. 
influence  of,  in  soils  (Lemmeumann, 
EiNECKE,    and  Fischer  :    Lem- 
mermann,    Forbster,  and  EiN- 
ecke),  a.,   ii,  198. 
eff"ect  of,  on  soil  bacteria  (Brown), 
A.,  ii,  670. 
peroxide,  formation  and  decomposition 

of  (iiEKGius),  A.,  ii,  1171. 
phosphates  and   carbonate,    nianurial 
experiments  with  (Simmermacher), 
A.,  ii,  803. 
phosphate,  use  of,  in  preservation  of 

green  fodder  (Sani),  A. ,  ii,  980. 
Tetracalcium  phosphate,  and  its  reduc- 
tion by  iron  (Steinweg),  A.,  ii,  349. 
Caloiumsulphate,  reductionof(HoFMANN 
and  Mostowisch),  A.,  ii,  159. 
sulphide,  ett'ect  of  light  and  tempera- 
ture   on    the    conductivity    of 
(Vaillant),  a.,  ii,  419. 
oxidation     of     (Hofmann     and 
Mostowisch),  A.,  ii,  159. 
Calcium  organic  compounds  : — 

isobutyl-    and    isoaniyloxides  (Chab- 

lay),  a.,  i,  3. 
cyanamide,  storage  of,  in  the  tropics 
(MiLo),  A.,  i,  16. 
preparation  of  ammonia  and  formic 

acid  from  (Sulzer),  A.,  i,  610. 
analysis  of  (Kirchoff),  A.,ii,  1111. 
Calcium,   estimation   of,   in   the  ash  of 
cereals  (Thompson  and  Morgan), 
A.,  ii,  205. 
estimation   of,    in   presence   of    mag- 
nesium (Carbon),  A.,  ii,  490. 
estimation  of,  in  urine  (Bell),  A.,  ii, 
808. 


Caloiam,  separation  of,  from  magnesium 

(Kallauneb  and  Pbelleb),  A.,  ii, 

604. 
Calorimeter,    bomb,     adiabatic     device 
applied  to  a  (Fries),  A.,  ii,  535. 

respiration   (Lanowobthy  and  Mil- 
neb),   A.,   ii,   378  ;    (Hill  :   Mac- 
noNALD),  A.,  ii,  462. 
Calorimetry,    use    of   Dewar    flasks    in 

(Bogorousky),  a.,  ii,  134. 
Calotropis   procera,    rennet   ferment   in 

the  latex  of  (Gerbeb  and  Floubens), 

A.,  ii,  977. 
Calycanthacee,  production  of  hydrogen 

cyanide  by  (Mibande),  A.,  ii,  1203. 
Cambopinic  acid  (Wichmann),   A.,   i, 

883. 
Cambopinonic  acid  (Wichmann),  A.,  i, 

883. 
Cammidge  reaction,   substances  giving 

the  (Neubebg),  A.,  ii,  1105. 
Camphane,    3-iodo-.     See  Pinene  hydr- 

iodide. 
Camphane  series,  studies  in  the  (Fohs- 

ter     and     Withers),     T.,      1327; 

(Fobster  and    Spinner),  T.,  1340  ; 

P.,  46  ;  (Forsteb  and  Howard),  P., 

313. 
Camphanecarbozylic    acid,  and    a$-di- 

bronio-,   and   /3-iodo-,  and  their  salts 

and  derivatives  (BREDxand  Hilbing), 

A.,  i,  112. 
Camphenanic  acid  and  its  calcium  salt 

(AscHAx),  A.,  i,  368. 
zsoCamphenanic  acid  (Aschan),  A.,  i, 

368. 
Camphene,   constitution  of  (Haworth 
and    King),    T.,  1975 ;    P.,    236  ; 
(AuWEBS),  A.,  ii,  214. 

oxidation  of  (Aschan),  A.,  i,  367. 
Camphenic  acid,  structure  of  (Haworth 

and  King),  T.,  1975;  P.,  236. 
Camphenilene  and  its  salts  and  deriva- 
tives (Hintikka  and  Komppa),  A.,  i, 

279. 
Camphenilol and  its benzoate (Hintikka 

and  Komppa),  A.,  i,  279. 
t5oCamphenilol  and  its  salts  (Hintikka 

and  Komppa),  A.,  i,  279. 
Camphenilene     and     its    semicarbazone 

(Aschan),  A.,  i,  367. 
zsoCamphenilone  and  its  semicarbazone 

(Hintikka  and  Komppa),  A.,  i,  279. 
Camphenanic    acid,    7-bromo-  (Brkdt, 

Lund,  and  Amann),  A.,  i,  113. 
ci5-Camphonolactone     (Brrdt,     Lund, 

and  Amann),  A.,  i,  113. 
Camphonolio  acid,  salts  and  amyl  ester 

of  (NoYES,  GoRSLiNE,  and  Potter), 

A.,  i,  160. 
Camphonolio       acids,        stereoisomeric 

(Bbedt,  Lund,  and  Amann),  A.,i,112. 
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Camphor,  stereochemistry  of  (Mayer), 
A.,  i,  572. 
rotatory   power  of,   in   carbon   tetra- 
chloride (Fahcon),  a.,  i,  279. 
cryoscopy  in  (JouNiAUx),  A.,  ii,  62r). 
equilibrium  of  binary  mixtures  con- 
taining (JouNiAUX),  A.,  i,  572. 
equilibrium  of  mixtures  of  naphthalene 
and  camphor  (JouNiAUX),  A.,  i,  198. 
density  of  (Malosse),  A.,  i,  636. 
derivatives,     rotatory     dispersion     of 
(TscHtroAEFF),  A.,  ii,  822. 
Camphor,  j8-hydroxy-,  and  its  semicarb- 
azone(FoRSTER  and  Howard),  P.,  313. 
Camphor  oil,  constitaents  of  (Schimm el 

&Co.),  A.,  i,  369. 
Camphor  series,  molecular  rearrange- 
ments in  the  (Noye.s  and  Burke  ; 
NoYKs,  GoR-suNE,  and  Potter),  A.,  i, 
169  ;  (NoYKs  and  Poiter),  A.,  i,  786. 
m-^ra7i.<i-Camphoramide  (Breoi',  Linck, 

and  DE  Souza),  A.,  i,  411. 
sec-Camphoramide,  cyano-  (Bredt  and 

SorzA),  A.,  i,  411. 
Camphorcarbozylamide  and  oa'-bromo- 
(Glover  and   Lowry),    T.,   1904  ; 
P.,  18.''>. 
isomeric    changes    in    (Lowry    and 
Glover),  P.,  186. 
Camphorcarbozylicacid,bromo-,racemic, 
catalytic  activation   of  (Crkiohton), 
A.,  ii,  927. 
Camphorcarbozypiperidide  and   bromo- 
(Glovkr  and   Lowry),   T.,    1907  ; 
P.,  185. 
isomeric    changes     in    (Lowry    and 
Gi.over),  p.,  186. 
Camphoric  acid,  amine  salts,  dissociation 
of  (Minguin),  a.,  i,  237. 
cetvl    and    myricyl    hydrogen   esters 
(Hilditch),  T.,  201. 
sec. -Camphoric  acid  (Bredt  and  Aman), 

a.,  i,  411. 
Camphorimide,  chloro-   (Soheiber  and 

Knothe),  a.,  i,  542. 
Camphornitrilic  acid,  chloro-  (Scheibbr 

and  Kkothe),  A.,  i,  542. 
)3-CamphomitriIic   anhydride  (Forster 

and  Spixxer),  T.,   1352. 
Camphoronitrile  (Bredt  and  de  Souza), 

A.,  i,  411. 
Camphorqninonephenylhydrazoneozime 
(Forster  and   Spixner),   T.,    1354 ; 
P.,  47. 
Camphor-jS-snlphonic    acid,    cetyl    and 
myricyl  esters  (Hilditch),  T.,  202. 
(Z-Camphor-)3-8ulphonic     acid,     optical 
activity   of    salts  and   derivatives  of 
(Graham),  T.,  746  ;  P.,  108. 
d  -Camphor-)3-  8ulphonylmethyl-jo-nitro- 
aniline      (Morgan      and      Mickle- 
thwait),  T.,  147. 


(^Camphor-3-8ulphonylmethyl-;^pheny- 

lenediamine   and    its   azo-j3-naplithol 

derivative    (Morgan     and     Mickle- 

thwait),  T.,  147. 

Camphor  tree,  essential  oil  of  the  Nepal 

(Pickles),  T.,  1433  ;  P.,  192. 
Camphorylidenecyanoacetic  acid  and  its 
salts  and  derivatives  (Forster  and 
Withers),  T.,  1334. 
Camphorylidenemalonic  acid  (Forster 

and  Withers),  T.,  1335. 
Camphorylidenephenylacetic  acid  (For- 

.STEK  and  W1TI1KR.S),  T.,  1339. 
Camphorylphenylthiosemicarbazide, 
gelatinisation   of  solutions   of  (Hai- 
sciikk),  a.,  ii,  1149. 
Canadium  (Frkn-ch),  A.,  ii,  54. 
Canal  rays.     See  under  Photochemistry. 
Cancer,  sulpliur  metabolism  in  (Mure- 

cHi),  A.,  ii,  065. 
Cannizzaro'B     reaction     (Tibi'SHENKO, 
Veltsa,  and  Rabtsevitscii-Zubkov- 
sky),  a.,  i,  267. 
Caouprenebromi(le8(08TROMi8.SLENSKY), 
A.,  i,  281. 
bromide,  structure  of  (Ljubavix),  A., 
i,  789. 
Caoutchouc,  the  insoluble  constitiientof, 
and    its  intluence   on   the    quality 
(Bbadle  and  Stevens),  A.,  i,  789. 
structure  of  (Ostromisslensky),  A., 

i,  280  ;  (L.)ubavin),  A.,  i,  789. 
synthesis  of  (Perkin),  A.,   i,    636  ; 
(Harries  :  Hofmann),  A.,  i,  706. 
chemistry   of   (Spenck  and    Scon), 

A.,  i,   123. 
molecular  weight  of  (Bary),  A.,  i, 

481. 
vnlcanisation  of  (Spence),  A.,  i,  638  ; 
(Spence  and  Young  :    Ostwald), 
A.,  i,  706  ;  (Loewen),  A.,  ii,  914, 
915  ;    (Bernstein),   A.,   i,    1006  ; 
(HiNRK  HSEN  and  Kindscher),  a., 
i,  1007. 
vulcanised,  desulphurisation  of  (HiN- 
RICHSEN    and  Kiniisc^her),  A.,   i, 
706. 
regeneration    of,    from     its    bromide 

(O.STROMISSLENSKY),    A.,    i,    284. 

colloidal  nature  of  (Ahrexs),A.,  i,481. 

formation  of  colloidal  metallic  sulph- 
ides in  solutions  of  (Lewis  and 
Waumsley),   a.,   ii,   631. 

nitrosites  of  (Gottlob),  A.,  ii,  301, 

dioxozonide  (Harries  and  Hagedor), 
A.,  i,  408. 

estimation  of  (Bock),  A.,  ii,  301  ; 
(Hinrichsen  and  Kindscher),  A., 
ii,  397  ;  (Utz),  A.,  ii,  1002  ; 
(HObener),  a.,  ii,  1102,  1103  ; 
(Becker),  A.,  ii,  1102;  (Ducoa), 
A.,  ii,  1103. 
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Caoutchoac,  -estimation  of  impurities  in 
(Fkank  and  Marckwald),  A.,  ii, 
1002. 
red,  estimation  of  antimony  in 
(ScHMiTz),  A.,  ii,  496;  (Frank), 
A.,  ii,  497. 
Capillary  layer,  cnrved,   theory  of  the 

(Uakker),  a.,  ii,  743. 

/-Carane  and  bromo-  (Kijner),  A.,  i,  213. 

Carbamic  acid,  aniyl  ester  (VEREiNiarK 

Chininkabkiken  Zimmer  &  Co.), 

A.,  i,  541. 

amylene   ester,    preparation    of   (Ve- 

REINIGTE     CUININFABRIKEN      ZlM- 

MER  &  Co.),  A.,  i,  746. 
j8)3-dichloroisopropyl  ester   {aleudrin), 
pharmacological  action  of  (Maass), 
A.,  ii,  967. 
Carbamide,    occurrence    of,     in     plants 
(Fosse),  A.,  ii,  1203. 
synthesis  of  (Fosse),  A.,  i,  541. 
formation  of,  from  ammonium  carb- 
amate (Fighter  and  Becker),  A., 
ii,  45. 
transformation  of  ammonium  cj'anate 
into      (Chatxaway),      T.,      170 ; 
(Wheeler),  A.,  i,  751. 
formation   of,   in    the    hydrolysis    of 

proteins  (Fosse),  A.,  i,  519,  668. 
action     of     phenylthiocarbimide     on 

(Pieroni),  a.,  i,  752. 
compound     of,     with     formaldehyde 

(Pauia),  a.,  i,  610. 
nitrate,  crystallography  of  (Barker), 

A.,  i,  416. 
derivatives,    action    of   bromine   and 
sodium  hydroxide  on  (v.    Cord- 
lER),  A.,  i,  684. 
action   of  sodinm   hypobromite   on 
(Linch),  T.,  1755  ;   P.,  144.^ 
estimation    of    (Desgrez    and     Fet- 
iLLii!;),  A.,   ii,  104. 
Carbamide,  chloro-,  action  of,  on  ketones 
(B^hal  and  Detceuf),  A.,  i,  73. 
rfichloro-,    formation   of,   and  its   be- 
haviour with  amines  (Datta),T.  ,166. 
hydroxy, compounds  of,  with  /3-kctonic 

esters  (Meyer),  A.,  i,  423. 
nitro-,  derivatives  of  (Backer),  A.,  i, 
339. 
Carbamides,  aromatic  (Krammer),  A.,  i, 

916. 
Carbamldoacetothioamide  (Johnson  and 

Burnham),  a.,  i,  305. 
Carbamido-acids,    formation    of   (Wei- 
land),  A.,  ii,  278. 
;'-Carbamidoben2ene8ulphonic  acid,  salts 
of  (Stoddard),  A.,  i,  111 ;  (Chamber- 
lain), A.,  i,  355. 
/3-Carbamido-a-benzoylamino-d-phenyl- 
propionio  acid  (Posner  and  Stiunus), 
A.,  i.  157. 


Carbamidocrotonic  acid,   fl-thio-,   ethyl 

ester  (Brigl),  A.,  i,  533. 
3-Carbamido-a)3-diphonylpropionic    acid 

(Posner  and  Stirnus),  A.,  i,  457. 
/3-Carbamido-)3-furylpropionic  acid 

(Posner  and  SriKNUs),  A.,  i,  457. 
dl-  and  n(-2-Carbamidoliydrindamiiie,  1- 

hydro.xy-  (Poi'E  and  Read),  T.,  763. 
/3-Carbamido-;3-phenyh'.vobutyric       acid 

(Posner  and  Stiunus),  A.,  i,  456. 
/3-Carbamidopiperonylpropionic         acid 

(Posner),  A.,  i,  456. 
Carbamyl-2-methylbenziminazole     ( Bo- 

oert  and  Wise),  A.,  i,  451. 
p-Carbamylphenylurethane        (Bogert 

and  Wise),  A.,  i,  450. 
Carbamylthiolanthraquinone        (Farb- 

werke  vorm.  Meister,   Lucius,  k, 

Bruning),  a.,  i,  197. 
Carbanilide,     jj-cyano-     (Bogert     and 

Wise),  A.,  i,  451. 
Carbazole,  additive  compounds  of,  with 

trinitrotoluene     and    picryl    chloride 

(CiusA  and  Ve(;chiotti),  A.,  i,  755. 
Carbazolecarbozylio  acid  and  its  ethyl 

ester  and  their  condensation  products 

with    jo-nitrosophenol    (Cassella     & 

Co.),  A.,  i,  512. 
Carbethoxyaminoacetothioamide  (John- 
son and  Burn  ham),  A.,  i,  305. 
Carbethoxyamino-jJ-methoxyphenyl- 

acetonitrile(JoHNsoN  and  Chbenoff), 

A.,i,  810. 
Carbethoxyaminophenylacetothioamide 

(Johnson    and    Chernoff),    A.,    i, 

810. 
l-Carbethoxyamino-2-o-methoxyphenyl- 

6-methylcoamaran    (Stoermer    and 

Friemel),  a.,  i,  46. 
Carbethoxy-a-benzylglutaconic        acid, 

ethyl   esters  (Bland    and    Thorpe), 

T.,  885. 
Carbethozy-a/3-dimethylglutaconic  acid, 

ethyl  ester  (Bland  and  Thorpe),  T., 

1563. 
3-Carbethoxy-2:4-dimethylpyrrole-6- 

acetic  acid  (Fischer  and  Bartholo- 

maus),  a.,  i,  618. 
3-Carbetlioxy-2:4-dimetlxylpyrrole-5- 

propionic    acid   (Fischer  and  Bar- 

tholomaus),  a.,  i,  648. 
Carbethozy-a-ethylglutaconio         acid, 

ethyl    esters  (Bland    and    Thorpe), 

T.,  884. 
7-Carbethoxyfflutaconic  acid,  ethyl  ester 

(Thorpe),  T.,  254. 
Carbetliozy-7-metliylacoiiitic  acid,  ethyl 

ester,    enol   and   keto   forms   (Bland 

and  Thorpe),  P.,  131. 
Carbethozy-a-methylglataconic       acid, 

ethyl    esters   (Bland  and    Thori-e), 

T.,  883. 
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jp-Carbethoxyphenylarsinic    acid.      See 

Beiizarsinic  acid,  ethyl  ester. 
•y-Carbethoxy-fl-phenylglutaconic   acid, 
ethyl    ester  (Bland    and    Thorpe), 
T.,  869. 
7-Carbethoxy-o-wopropylglutacoiuo 

acid,  ithyl  ester  (Thorpe),  T.,  255. 
Carbinyl  chlorides,  iinsymraetrical,  elimi- 
nation   of    hydrogen    chloride    from 
(Okechoff   and    Meerson),    A.,    i, 
621. 
Carbithionic  acid,  chloro-.     See  Formic 

acid,  chloroofithio-. 
Carbithionic      acids      (Hoi'BEN      and 

Scnri;rzE),  A.,  i,  5. 
Carbohydrates,  photochemical  synthesis 
of  (SroKLASA,   Sbbor,  and   Zdob- 
NiCK'i^),   A.,  i,  606;  (Lob),  A.,  i, 
750. 
rotatory  dispersion  of,  in  water,  pyri- 
dine and  formic  acid  (Oro-ssmann 
and  Bloch),  A.,  ii,  218. 
as   a  source   of  energy  for  muscular 

work  (Fridericia),  A.,  ii,  853. 
value  of,  in  muscular  work  (Zuntz), 

A.,  ii,  1069. 
influence  of,   on  the   consumption  of 

energy  (HAni),  A.,  ii,  953. 
influence  of  the  pancreas  on  the  com- 
bustion of  (VerzAr),  a.,  ii,  1069. 
cleavage  of,  by  diastase  (BlERRY  :  van 

Laer),  a.,  i,  672. 
decomposition  of,  by  bacteria  (Klein), 

A.,  li,  669. 
in   diet,  influence  of,   on   respiratory 
exchange  (Benedict  and  Higoins), 
A.,  ii,  654. 
higher,  derived  from  dextrose  (Phi- 
lippe), A.,  i,  607. 
coniix)unds    of     magnesium    methyl 
iodide  with  derivatives  of  (Fischer 
and  Hess),  A.,  i,  415. 
compounds    of    derivatives    of,    with 
phosphates  (v.  Euler  and  Johans- 
son), A.,  i,  750. 
higher  fatty  acid   esters  of  (Bloor), 
A.,  i,  532;  ii,  365. 
Carbohydrate-phosphoric  acids,  beliav- 
.  iour  of  esters  of,  in  the  animal  body 
(v.  Euler,  Thorin,  and  Johansson), 
A.,  ii,  788. 
Carbomethoxyacetyl    carbamide    (Vos- 

winkel),  a.,  i,  837. 
Carbon  anode.    See  Anode  under  Electro- 
chemistry, 
emission  of  Rontgen  rays  from  (Sadler 

and  Mesham),  A.,  ii,  719. 
emission    of    ions    by    (Pring    and 

Parker),  A.,  ii,  115. 
electrical  properties  of,  at  high  tem- 
peratures (Hakker  and  Kaye),  A., 
ii,  525. 


Carbon,  melting  of,  by  the  Joule  effect 
(La  Rosa),  A.,  ii,  44. 
formation  of  diamond  from  (v.  Bolton) 

A.,  ii,  45. 
transformation  of  forms  of,  into  graph- 
ite (Arsem),  a.,  ii,  250. 
equilibrium  of,  with  cobalt,  manganese 

and  nickel  (Ruff),  A.,  ii,  1176. 
the  system  iron  and  (S.Mrrs),  A.,  ii,769. 
solubility  of,  in  iron  (Ruff),  A.,  ii, 

917. 
solubility  of,   in  nickel    (Ruff    and 

Martin),  A.,  ii,  354. 
adsorption  of  gases  by  (Hemfel  and 

Vater),  a.,  ii,  903. 
valency  of,  in  unsaturated  compounds 

(Tschitschibabin),  a.,  i,  149. 
active      asymmetric,      stereoisomeric 
compounds  containing  (Wedekind 
and  Ney),  A.,  i,  601. 
combustion  of  (Rhead  and  Wheel- 
er), T.,  846;  P.,  105. 
rate  of  reduction  of  carbon  dioxide  by 
(Rhkad  and  Wheeler),  T.,  831 ; 
P.,  104. 
time    of    excretion    of   (Wolf    and 
Ostekbei'.g),  a.,  ii,  581,  664. 
Carbon  alloys  with  iron  (Smits),  A.,  ii, 
165,  1068,  1176  ;  (Wark)  A.,  ii, 
165;  (Ruff)  A.,  ii,  353,  1176; 
(Lewis)  A.,  ii,  353. 
thermal  and  micrographic  study  of 
(v.  Wittorf),  a.,  ii,  259. 
Carbon    tetrachlonde,    boiling-point    ot 
(Moles),  A.,  ii,  431. 
ethyl  alcohol,  and  water,  properties 
of  mixtures  of  (Hill),  T.,  2467  ; 
P.,  290. 
pcrnitride,  preparation  and  properties 

of  (Darzens),  a.,  i,  542. 
Tnojioxide  (Wieland),  A.,  ii,  347. 
viscosity  of  (Zimmer),  A.,  ii,  627. 
action  of,  on  blood-corpuscles  (BuB- 

ANOVic),  A.,  ii,  59. 
detection  of  (GuA.sco),  A.,  ii,  995. 
rapid  estimation  of  (Levy),  A.,  iiy 

203. 
estimation      of,      spectroscopically 
(Hartridge),  a.,  ii,  488. 
dioxide,  dielectric  constant  of,  in  the 
neighbourhood    of     the     critical 
point  (Verain),  a.,  ii,  318. 
specific  heat  of  (Moody),   A.,   ii, 

531. 
dissociation  and  specific  heat  of,  at 
high     temperatures    (Bjerrum), 
A.,  ii,  540. 
solubility    of,    at    high    pressures 

(Sander),  A.,  ii,  251. 
solubility  of,   in   water  containing 
colloids  (Findlay  and  Shen),  T., 
1459  ;  P.,  195. 
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Carbon  dioxide,  diilusiou   of,   in  water 
(Carlson),  A.,  ii,  141. 
viscosity  of  (PuiLiilPs),  A.,  ii,  832. 
rate  of  absorption  of,  mixed  with 
air,      by     potassium     hydroxide 

(jABfcCZYNSKI    and     PllZf:MY8Kl), 

A.,  ii,  909. 
rate    of   reduction    of,    by    carbon 

(Rheai)  and  Wheeleu),  T.,  831 ; 

I\,  104. 
influence    of,    on    the    respiratory 

centre  (Laqubur  and  Vbuz.4u), 

A.,  ii,  179. 
proportion  of,  in  the  air  of  antarctic 

regions  (MtJNTz  and  Lain*),  A., 

ii,  154. 
estimation  of  (Atkinson),  A.,   ii, 

488. 
estimation  of,  volumetrically  (Bow- 
ser), A.,  ii,  995. 
estimation  of,  in  alveolar  air  (Hen- 
derson   and    Russell),  A.,   ii, 

:587. 
estimatioi).  of,   in    soils  (Bowser), 

A.,  ii,  1095. 
estimation  of,   in  water  (Oasabes 

and  Pina    de    Rubies),   A.,    ii, 

603;   (Auerbaoh),  A.,    ii,   996; 

(Warburg)  A.,  ii,  1210  ;  (Till- 

MANS    and    Heublein),    A.,    ii, 

1211. 
apparatus  for  estimation  of  (Rurr), 

A.,  ii,  297. 
Carbonic      acid,      neutralisation      of 

(McBain),  T.,  814;  P.,  106. 
pliysiological  and  biological  import- 
ance of  (Albitzky),  a.,  ii,  458. 
estimation  of  free,  in  water  (Noll), 

A.,  ii,  685. 
Carbonates,  hydrolysis  of  (Ageno  and 

Valla),  A.,  ii,  243. 
Percarbonates,  distinction  between 
true,  and  carbonates  containing 
hydrogen  peroxide  of  crystallisation 
(RiESENFELD  and  Mau),  a.,  ii,  156. 
Carbon  bisulphide,  use  of,  as  a  solvent 

in    determinations    of    refraction 

constants  (Sohwers),  T.,  1889  ; 

P.,  239. 
fusion  curve  of  (Tammann),  A.,  ii, 

1136. 
experiment  to  illustrate  the  burning 

of,  in  oxygen  (Zengelis),  A.,  ii, 

246. 
experiment  to  illustrate  the  ignition 

of  a  mixture  of  nitric  oxide  and 

(Zengelis),  A.,ii,  246. 
change  of,  into  a  gaseous  product 

(Dewar  and  Jones),  A.,  ii,  46. 
detection  of,  in  oils  (Milliau),  A., 

ii,  92. 
estimation  of  (Fbruss),  A.,  ii,  1210. 


Carbon,  estimation  of,  by  wet  combustion 
(SiMONI.s  and  Thies),  A.,  ii,  1001. 
estimation  of,  in  iron  alloys  (Mahlkb 

and  Goutal),  A.,  ii,  807. 
Morse  and  Gray's  method  of  estimation 
of,  in  organic  compounds  (Reiu),  A., 
ii,  602. 
estimation  of,  in  steel  (Isham),  A.,  ii, 
387  ;  (Levy),  A.,  ii,  995. 

Carbon  atom,  asymmetric,  model  of 
(Garner),  P.,  65. 

Carbon-nitrogen  linking  (Emde),  A.,  i, 
801. 

Carbonyl  chloride,  bactericide  and  anti- 
parasitic properties  of  (Semibra- 
toff),  a.,  ii,  672. 
action  of,  on  the  body  (MOllkr), 
a.,  ii,  73. 

Carbonyl  group,  reactivity  of  the 
(Staudinger),  a.,  i,  193. 

Carbonyldicarbamide,  degradation  pro- 
ducts of  (IIenius),  a.,  ii,  659. 

Carbostyril-^-acetic  acid  and  its  deriva- 
tives (Perkin  and  Robinson),  P.,  155, 

Carbozybenzoyl-u-benzoic  acid,  o-amino- 
(Aktien-Gesellsciiaft  fur  Anilin- 
Fabrikation),    A.,i,  981. 

VI-,  and  ^-Carboxycinnamic  acid  (Simo- 
Nis,  Boehme,  and  Bknenson),  A.,  i, 
565. 

Carboxybsemoglobin,  action  of  various 
conditions  on  (Hartridoe),  A.,  i,  399. 

2Carboxy-6-methylthiolphenylthiol- 
acetic  acid  (Kalle&  Co.),  A.,  i,  126. 

l-Carboxynapl]ithalene-2-thioIac6ticacid 
(Kalle  &  Co.),  A.  i,  208. 

a-8-Carboxynapb  thylthiolacetic  acid 
(Friedlanoer,  Woroshzow,  and 
Eckstein),  A.,  i,  294. 

3-Carboxyuapbthyl-2-thiolacetic  acid 
(Kalle  &  Co.),  A.,  i,  209. 

j8-l-  and  S-Carboxynaphthylthiolacetic 
acid(FRiEDLANDER,  WoRosHzow,  and 
Eckstein)  A.,  i,  293. 

^■p-  Carboxyphenylanthraquinone- 1  - 
oarboxylic  acid  (Seer  and  Kakl),  A., 
i,  572. 

6-Carboxyphenylmethylaminoacetic 
acid,  2-bromo-  (Ettinger  and  Fried- 
lander),  A.,  i,  729. 

a-o-Carboxypbenyloxypropionic  acid, 
{a-salicyloxyjyropionic  add),  ethyl  ester 
(Auweus),  A.,  i,  1010. 

o-Carboxyphenylselenolacetie  acid  (Les- 
ser and  Weiss),  A.,  i,  643. 

a-o-Carboxyphenylthiolbatyrio   acid 
(Auwers),  A.,  i,  1011. 

a-o-Carboxyphenylthiolpropionio  acid 
(Auwers),  A.,  i,  1011, 

o-Carboxy-«i'-tolyloxyacetic  acid  (p- 
homoscdkyloxyacetic  acid)  and  its  di- 
ethyl ester  (Auwkks),  A.,  i   1010. 
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4-Carbozy-»i-zylyl-5-thiolacetio      acid 

(Kallk  &  Co.),  A.,  i,  126. 
Carcinoma,  isolation  of  amino-acids  and 
a   proteolytic   enzyme   in   exudates 
from  (Wiener),  A.,  ii,  666. 
reactions  of  the  blood  (Shaw- Mac- 
kenzie), A.,  ii,  582. 
composition  of  fat  in  (Wacker),  A., 

i,  583. 
presence    of    radium    in     (Lazakus- 

Barlow),  a.,  ii,  665. 
increase  of  cholesterol  in  the  depot  fat 
in  (Wacker),  A.,  ii,  1079. 
Camegieite,    equilibrium    of   anorthite 

with  (BowEN),  A.,  ii,  774. 
Camivora,  influence  of  ammonium  salts 
and  acetates  on  the  nitrogen  metabol- 
ism of  (Pescheck),  a.,  ii,  1067. 
Camotite,  occurrence  of  (Wherry),  A., 

ii,  774. 
Carrotene,  detection  of  (Tststt),  A.,  ii, 

194. 
a-Carracrozypropane,    7-chloro-j8-hydr- 
oxy-  and  its  phenylurethane  (Marle), 
T.,  316. 
Canracryl  glycide  ether  (Marle),  T., 

308. 
Carvelonee  (Law),  T.,  1028. 
Carylidenehydrasiae  and  its  thioureide 

(Kijner),  a.,  i,  213. 
Caryophyllenei,    constitntion    of    and 
derivatives  of  (Semmler  and  Mayer), 
A.,i,  120. 
Caryophyllenic  aoid  and  its  derivatives 

(Semmler  and  Mayeu),  A.,  i,  120. 
Cascarol     and     its     acetyl     derivative 
(TscHiRCHandMoNiKOW.sKi),A.,i,376. 
Caseation  by  lipoids  (Uaehlinger  and 

Tilmant),  a.,  ii,  72. 
Casein,  combination  of  phosphorus  and 
calcium  in  (Linuet),  A.,  i,  1041. 
solutions,   viscosity    of   (Chick    and 

Martin),  A.,  ii,  1042. 
estimation  of,  in  milk  (Malenfant), 
A.,  ii,  1218. 
Caseinogen,  hydrolysis  of  (Robertson), 
A.,  ii,  819. 
hydrolysis  of,  by  trypsin  (Walters), 

A.,  ii,  522,  671. 
importance  of  the  phosphorus  of,  in 
growth  (LlPSCHiJTz),  A.,  ii,  63. 
Castilloa-caontchoac,     constituents     of 

(Ultee),  a.,  i,  883. 
Catalase,  jiaralysis  and   stimulation   of 
(van  Laer),  a.,  i,  1043. 
and  peroxydase,   separation  of  (Ka- 
HANSKl),   A.,  i,   403. 
Catalysis.    See  under  AflBnity,  chemical. 
Catalysts,   specificity  of   (Creighton), 
A.,  ii,  928. 
use     of,     in     asymmetric    synthesis 
(Bredig  and  Fiske),  A.,  i,  983. 


Catechol,    equilibrium    of   naphthalene 
and    (Krkmann    and    Janetzky), 
A.,  ii,  1151. 
action  of  phorone  and  (Ghiglieno), 

A.,  i,  186. 
complex    compounds  of   ferric    salts 
with  (Wei N land  and  Binder),  A., 
i,  184,  445. 
Catecholoarbozylic  aoid  {2:'3-dihydroxy- 
benzoic  arid),    5-bromo-,  and   4:6-rft- 
bromo-,    and  their  barium   salts    (v. 
Hemmelmayr),  a.,  i,  977. 
Cat?ia  cclulis,    pharmacologj-    of  (Che- 
valier), A.,  ii,  480. 
Cations.     See  under  Electrochemistry. 
Cats,  decerebrate,  influence  of  muscular 
rigidity  on  the  carbon  dioxide  output 
of  (Roaf),  a.,  ii,  579. 
Cedrela  toona,    colouring  matter  of  the 
flowers   of  (Perk in),   T.,  1538  ;  P., 
198. 
Cedrene  (Semmler  and  Mayer),  A.,  i, 
367. 
synthetic  and  natural  (Semmler  and 

SroRNiTZ),  A.,i,  573. 
derivatives  of  (Semmler  and  Rlsse), 
A.,  i,  201. 
Cedrenedicarbozylic  acid  (Semmler  and 

Ris.se),  a.,  i,  201. 
Cedrenol  and  its   chloride  and   acetate 

(Semmler  and  Mayeu),  A.,  i,  366. 
(ff-Cedrol  and  its  acetate  (Semmler  and 

Mayer),  A.,  i,  479. 
Cells,  relation  between    destruction   of, 
and    absence    of    oxidative    power 
(Waruurg),  a.,  ii,  577. 
physiological    permeability  of    (Gar- 

Mus),  A.,  ii,  578. 
stimulation  of,  by  ingestion  of  alka- 
line salts  (Wilson),  A.,  ii,  277. 
animal,  synthetic  powers  of  (Abder- 
halden  and  Hirsch  ;  Abderhal- 
DEN  and  Lampe),  A.,  ii,  1190. 

f;alvanic.   See  under  Electrochemistry, 
iving,    inhibition    of   the    action  of 
hydrogen  cyanide  in  (Warburg), 
A.,  ii,  373. 
influence  of  salts  on  the  absorption 
of  colouring  matters  by  (Endler), 
A.,  ii,  863. 
valve.     See  under  Electrochemistry. 
Cell-nucleus,    calcium    content    of   the 

(Horhammer),  A.,  ii,  45.9. 
Cellobiose,  utilisation  of,  by  Azotobactcr 

(Koch  and  Seydel),  A.,  ii,  77. 
Cellulase     (v.    Euler),     A.,    i,    327 ; 

(Jentgen),  A.,  i,  416. 
Cellulose,  dispersoid   chemistry  of  (v. 
Weimarn),  a.,  i,  679. 
influence  of  temperature  on  absorjition 
of  water  and  alkali  by  (Beadle  and 
Stevens),  A.,  i,  947. 
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Cellulose,  liydrocelluloso  and  alkalised 
cellulose,  comparative  acetylation  of 
(OsT  and  Katayama),  A.,  i,  680. 
degradation  of  (Klein),  A.,  i,  679. 
action  of  enzymes  on  (Bierry  and 

GiAJA),  A.,  ii,  657. 
fermentation  of  (Piungsheim),  A.,  ii, 

687. 
action  of  oxalic  acid  on  (Briogs),  A. ,  i, 

539. 
action  of  ozone  on  (Cunningham  and 

DoRitE),  T.,  497  ;  P.,  38. 
detection  of  (Billing),  A.,  ii,  304. 
estimation  of  (Konig  and  HiJHN),  A., 
ii,  1005  ;  (Cross  and  Bevan  :  Konig 
and  HtJHN),  A.,  ii,  1105. 
Cellulose,   nitrated,  effect    of   heat    on 
(Frig),  A.,  i,  73. 
nitro-,  apparatus  for  study  of  the  de- 
composition of  (Brame),  A., ii,394. 
estimation   of   sulphur    in   (Kull- 
gren),  a.,  ii,  682. 
Cement,  analysis  of  (Hentschsl),A.,  ii, 
867. 
Portland,  constitution  of  (Janecke), 
A.,  ii,    159,    761  ;    (Janecke  and 
Schumann),  A.,  ii,  450;  (Rankin 
and  Wright),  A.,  ii,  554. 
Centaiirea     Crocodylium,     cyanogenetic 
principles  of  (Mirandk),  A.,'ii,  1203. 
Cereals,    estimation   of   potassium    and 
calcium  in  the  ash  of  (Thompson  and 
Morgan),  A.,  ii,  205. 
Cerebrone  (Riesser  and  Thierfelder  : 
Thomas  and  Thiekfelder),  A.,  i,373. 
Cerebronio  acid  (Levens  and  Jacobs), 

A.,  i,  936. 
Cerebrosides  of  the  brain  (Loening  and 
Thierfelder),  a.,  i,  372  ;  (Levene 
and  Jacobs),  A.,  i,  1007. 
Cerebro-spinal  fluid,  toxicity  of  mineral 

salts  in  tlie  (Camus),  A.,  ii,  968. 
Cerium,      metallic,      preparation     and 

properties  of  (Hirsch),  A.,  ii,  258. 
Cerium  alloys  with  aluminium  (Vooel), 

A.,  ii,  557. 
Cerium  hydride  (DAFERTand  Miklauz), 
A.,  ii,  942. 
nitride  (DAFERTand  MiKLAUz),  A.,  ii, 
942. 
Cerotic  acid,  anilide  of  (Lipr  and  Kuhn), 

A.,  i,  676. 
Ceryl  alcohol,  benzoyl  derivative  (LiPr 

and  Kuhn),  A.,  i,  676. 
Chalkone,  5-chlnro-2-hydroxy-,   and  its 
dibromide    (Kunckell    and    FuR- 

STENBERG),    A.,   i,    118. 

2':4':2-<rihydroxy-     (Goschke      and 
Tambor),  a.,  i,  195. 
Charcoal,  absorption  of  gases  by  (Bero- 
ter),     a.,     ii,    334;    (Arndt     and 
Sohraube),  a.,  ii,  1144. 
C.  ii. 


Cheese,  Cheddar,  chemistry  of  (Nieren- 

stein),  a.,  ii,  291. 
CheirantMc    acid    and    its    derivatives 
(Matthes  and  Boltze),  A.,  i,  601. 
Cheirolin,   glucoside  from  (Schneider 
and  Lohmann),  A.,  i,  1007. 
compound     of    silver    sulphate    and 
(Schneiueb  and  Lohmann),  A.,  i, 
1008. 
Chemical  calculations,  reform  of  (Hans- 
sen),  A.,  ii,  1157. 
changes,    work   done   in  (Wegschei- 

uer),  a.,  ii,  442. 
compounds,    photo-electric    effects   of 
(Hughes),  A.,  ii,  5,  880. 
space  structure  of  (Palladino),  A., 

ii,  36. 
relation  between  the  physical  pro- 
perties of  (Ter  Gazarian),  A.,  ii, 
23. 
dissociation  of  (Hempel  and  ScHtJ- 

bert),  a.,  ii,  904. 
solid,  relation    between   the    mole- 
cular   volume    and    structure   of 
(Teltschbr),  a.,  ii,  831. 
constitution,  use  of  tiie  magnetic  field 
in   determining  (Pascal),  A.,  ii, 
229,  826,  426,  734. 
determination  of,  by  optical  methods 

(AuwEBs),  A.,  ii,  1013,  1015. 
and     magnetic    double     refraction 
(Cotton  and  Mouton),   A.,   ii, 
426. 
and   rotatory  power  (Pickard  and 
Kenyon),  T.,  620,  1427  ;   P.,  42, 
137  ;   (Pope  and  Winmill),  T., 
2309  ;  P.,  275. 
and  viscosity  (Dunbtan  and  Tholk: 
Dcnstan,  Hilditoh,  and  1  hole), 
P.,  269. 
relation  between  colour  and  (K(Jniq 

and  Becker),  A.,  i,  496. 
relation    between    electrolytic    dis- 
sociation   and    (Weqscheider), 
A.,  ii,  529. 
relation  between  molecular  refrac- 
tion and  dispersion  and  (Eisen- 
lohr),  a.,  ii,  709. 
relation    between    phototropy    and 
(Padoa  and  Bovini),  A.,  i,  223  ; 
(Padoa  and  Santi),  A.,  ii,  879. 
relation    between    residual   affinity 
and  (Clarke),  T.,  1788;  P.,  220. 
individuals,        characterisation         of 

(Wegscheider),  a.,  ii,  930. 
reactions.     See  under  Affinity,  chemi- 
cal, 
reactivity    and     absorption     spectr* 
(Baly  and    Ricb),  T.,  1475  ;  P., 
197,  312. 
stability  (Clarke),  A.,  ii,  928. 
Chicory.     See  Cichorium  Intybus. 
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Chineie  wood  oil,  studies  of  (Morrell), 

T.,  2082  ;  P.,  235. 
CWtin,   occurrence  of    (v.  Lifpmann), 
A.,  i,  125. 
degradation  of  (Braoh),  A.,  i,  203. 
CUoral,  condensation  products  of,  with 
acid  amides  (Feist),  A.,  i,  420. 
condensation  product  of  2:4-dimethyl- 
quinoline      with     (Spallino     and 
CuccHiARONi),  A.,  i,  682. 
action   of,   on   ethyl  tartrate   and  on 
ethyl  malate  (Patterson  and  Mc- 
Millan), T.,  788;  P.,  101. 
condensation  of  5(4)-niethylglyoxaline 

with  (Gernoross),  A.,  i,  314. 
detection  of,  in  presence  of  chloroform 
(.lovA),  A.,  ii,  698. 
Chloral/5oamylurethane(FEi8T),A.,i,421. 
Chloralbenz&mide,  derivatives  of  (Feist), 

A.,  i,  421. 
Chloralcaffeine  (Leulier),  A.,  i,  644. 
Chloraldibenzamide  (Feist),  A.,  i,  421. 
Chloralformamide,      methyl     ether      of 

(Feist),  A.,  i,  421. 
Chloralmenthylarathan*  (Fust),  A.,  i, 

421. 
Chloralmethylnrethane     methyl    ether 

(Feist),  A.,  i,  421. 
Chloralpyrrocoline  (Scholtz),  A.,  i,  386. 
Chloralurotropine  (Leulier),  A.,  i,  644. 
Chlorates.     See  under  Chlorine. 
Chlorides.     See  imder  Clilorine. 
Chlorine,    atomic  weight  of  (Burt  and 
Whytlaw-Gray),     a.,     ii,     152; 
(Baume  and  Perrot),  A.,  ii,  933  ; 
(Wourtzel),  a.,  ii,  934. 
magneto-optical    effects    of   (Wood), 
A.,  ii,  325  ;  (Heitruno),  A.,  ii,  510. 
action  of  ultra-violet  light  on  (LuD- 

lam),  a.,  ii,  511. 
fall  of  potential  of  metals  in  (Raisch), 

A.,  ii,  122. 
experiment  to  demonstrate  the  diffu- 
sion of  (Forbes),  A.,  ii,  1162. 
viscosity  of  (Rankine),  A.,  ii,  332. 
apparatus  for  burning,  in  a  hydrogen 

atmosphere  (Meyer),  A.,  ii,  1051. 
compounds,    nascent,   sterilisation    of 
drinking-water    by     (Rouquette), 
A.,  ii,  374. 
Hydrochloric  acid  [hydrogen  chloride), 
the  weight  of  a  normal  litre  of 
(Burt  and  Whytlaw-Gray),  A., 
ii,  152. 
free  energy  of  dilution  of  (Tolman 

and  Ferguson),  A. ,  ii,  322. 
equilibrium   of  cadmium    sulphate 

with  (Matignon),  a.,  ii,  441. 
phenol,  and  water,  equilibrium    in 
the     system     (Schreinemakers 
and  van  der    Horn  van    rer 
Bos),  a.,  ii,  543. 


Chlorine : — 

Hydrochloric  acid,  free  and  combined, 
in  the  stomacli  contents  (Christian- 
sen), A.,  ii,  1187. 
Chlorides,  excretion  of,  in  urine  (Hebr- 
mannsdorfer),  a.,  ii,  278. 
detection  of,   in  presence  of  thio- 
cyanates  (Cormimbcbuf),  A.,  ii, 
1091. 
Chlorous  acid  (Lasegur),  A.,  ii,  842. 
estimation  of   (LAsfeouE),    A.,    ii, 
988. 
Chlorates,  rate  of  formation  of,  from 
hypochlorite  (Mijller  and  MuL- 
ler),  a.,  ii,  1154. 
biochemical  action  of  (Alvisi  and 

Orabona),  a.,  ii,  863. 
analysis  of  (v.    Buttlar),    A.,  ii, 
87. 
Perchloric  acid,  preparation  of  (WiL- 
lard),  a.,  ii,  1163. 
use  of,  in  electro-chemical  analysis 

(Hendrixson),  a.,  ii,  485. 
estimation   of    (Golblum),    A.,    ii, 
87. 
Perchlorates,  preparation  and  proper- 
ties of  (GoLDBLUM  and   Terli- 
KOWSKi),  A.,  ii,  261. 
biochemical   behaviour  of   (Atvisi 

and  Orabona),  A.,  ii,  868. 
estimation  of,  quantitatively  (Lamb 
and  Marden),  A.,  ii,  681. 
Hypochlorites,   estimation    of    (Wil- 
liams), P.,  327. 
Chlorine,  detection  of,  in  iodine  (Bouge), 
A.,  ii,  988. 
estimation   of    bromine,    iodine,   and 
(Sarvonat),  a.,  ii,  680. 
Chlorite,  new,  from  Wyoming  (Wolff), 

a.,  ii,  1181. 
Chloroanil.     See  ^-Benzoquinone,  tetra- 

chloro-. 
Chlorocalcite,   identity  of    baeumlerite 

with  (Zambonini),  A.,  ii,  652. 
Chloro-compounds,   refraction  and    dis- 
persion of  (Auwers),  a.,  ii,  1015. 
Chloroform  and  benzene,  latent  heats  of, 
and  of  their  mixtures  (Fletcher 
and  Tyrer),  P.,  319. 
estimation  of,    volumetrically,  in   air 
(KocHMANN  and  Strecker),  A.,ii, 
1003. 
Chlorophyll  (Willstatteh,  Stoll,  and 
Utzinger),  a.,  i,  40 ;  (Willstaiter 
and  Asahina),  A.,  i,  41  ;   (Will- 
STATTER  and  Stoll),  A.,   i,  285; 
(Willstatter  and  Isler),  A.,  i, 
710. 
formation  of,  in  plants  (Monteverde 

and  Lubimenko),  A.,  ii,  800. 
condition  of,  in  plants  (Herlitzka), 
A.,  ii,  287. 
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Chlorophyll,    preparation   of  (Stan^k), 
A.,  i,  641. 
duality  of  (Jacobson  and  Marchlew- 

SKi),  A.,  i,  285. 
colloidal,    spectm    of    (Herlitzka), 

A.,  ii,  1115. 
absorption    of    ultraviolet    light    by 
(Dui5r6  and  DE  Rogowski),  A.,  i, 
887. 
Becquerel  effect  in  solutions  of  (Sam- 

soNow),  A.,  ii,  528. 
estimation     of     the     components    of 
(Jacobson     and    Marohlbwski), 
A.,  ii,  705. 
estimation    of   minute    quantities    of 
(Jacobson),  A.,  ii,  1011. 
Chlorophyll  group  (Marchlewski  and 
RoREL  :  Mahculewski  and  Zurkow- 
sKi),    A.,    i,    289  ;    (Malarski  and 
Marchlewski),  A.,  i,  641 ;  (Jacob- 
son  and  Mauohlkwski),  A,,  ii,  705 ; 
(Marchlewski),  a.,  i,  791. 
Chlorophy  Hides      (Willstatter      and 

Stoll),  a.,  i,  286. 
Chlorosulphonic    acid,    preparation    of 

(Sanger  and  Riegel),  A.,  ii,  752. 
Chlorothiols,     aryl    (Zinoke),     A.,    i, 

762. 
Chlorous  acid.     See  under  Chlorine. 
Choladienecarboxylic    acid    (Wieland 

and  Weil),  A.,  i,  830. 
Cholalic  acid,  blue  compound  of,  with 
iodine  (Barger  and  Field),  T.,  1394  ; 
P.,  157. 
Cholanecarbozylic  acid  (Wieland  and 

Weil),  A.,  i,  831. 
Cholatrienecarbozylic    acid    (Wieland 

and  Weil),  A.,  i,  830. 
Choleic  acid,  isolation  of,  from  ox  gall- 
stones (Fischer  and  Meyer),  A.,  ii, 
71. 
Cholestan,  ^rtbromo-  (Kolm),  A.,  i,  554. 
a-ChoIestanone  oxime  and  p-uitrophenyl- 
hydrazone  (DiELs  and  Stamm),  A.,  i, 
698. 
Cholesterase,        in        blood-corpuscles 

(Cytronberg),  a.,  ii,  1065. 
Cholesterol  (Tschugaeff   and    Koch), 
A.,  i,  30. 
isolation     of,     from    ox     gall-stones 

(Fischer  and  Meyer),  A.,  ii,  71. 
in  Java  petroleum  (Stiinkopf,  Koss, 

and  Liebmann),  A.,  i,  554. 
origin  and  destiny  of,  in  the  animal 
organism   (Ellis    and    Gardner), 
A.,  ii,  275,  958. 
increase  of,  in  the  depot  fat  in  car- 
cinoma (Wacker),  A.,  ii,  1079. 
degradation  products   of  (Windaus), 

A.,  i,  854. 
effect  of  heat  on  degradation  products 
of  (Windaus),  A.,  i,  449. 


Cholesterol.elilorine  derivatives  of  (MiN- 
ovioi    and    Hausknecht),   A.,   i, 
110. 
estimation  of  (Corper),   A.,   ii,  302, 
871. 
Cholesteryl  benzoate,  action  of  bromine 
on   (DoR^E  and  Stotesbury),  P., 
196. 
bromide  (Kolm),  A.,  i,  554. 
Cholesteryl  esters,  influence  of,  on  the 
number    of     red     blood-corpuscles 
(Thomas    and     Lebert),    A.,     ii, 
852. 
hydrolysis  of,  by  a  ferment  in  blood 
and  liver  (Schultz),  A.,  ii,  852. 
a-Cholestylamine  and  its  hydrochloride 

(Diels  and  Stamm),  A.,  i,  698. 
Cholic  acid  (Wieland  and  Weil),  A.,  i, 
830. 
preparation  of  (Auzies),  A.,  i,  169. 
degradation   products   of  (v.    FiJRTn 
and  Ishihara),  A.,  i,  749. 
Choline,      occurrence     of,     in     plants 
(Schulzk    and     Tribe),    A.,     ii, 
1203. 
conversion  of  colamine  into  (Trier), 

A.,  i,  836. 
action  of  (Pal),  A. ,  ii,  74. 
Choline,    bromo-,   and    iodo-,    salts    of 
(Renshaw,   Flood,   and   McBride), 
A.,  i,  949, 
Chromhrugnatellite  (Hezner),    A.,    ii, 

1061. 
Chrome  alum,  solubility  of  crystals  of 

(Grinakowsky),  a.,  ii,  946. 
Chrome  iron  ore,  analysis  of  (Warunis), 

A.,  ii,  692. 
Chromialanine  (Ley  and  Ficken),  A. ,  i, 

244. 
Chromiglycine(LEY  and  Ficken),  A.,  i, 

243. 
Chromite,  estimation  of,  in  ferrous  iron 

(PiNA  DK  Rubies),  A.,  ii,  605. 
Chromiom  jjerchlorate    (Golblum    and 
Terlikowski),  a.,  ii,  261. 
hydroxide,  compounds  of,  with  glycine 
(HuGOUNENQ  and  Morel),  A., 
168. 
nitrate  (Halse),  A.,  ii,  994. 
sesquioxide,    detection    of   (Jankow- 

itsch),  a.,  ii,  692. 
trioxide,  solubility  and  heat  of  solution 
of  (BiJCHNER  and  Pkins),  A.,  ii, 
1177. 
detection   of    small    quantities  of, 
electrochemically     (Grumbach), 
A.,  ii,  389. 
Chromic  acid,  mechanism  of  the  re- 
action  between  liydriodic  acid  and 
(Golblum  and  Law),  A.,  ii,  924. 
Chromates,  ba^ic,  ignition  of  (Grooer), 
A.,  ii,  770. 
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Chromiam  sulphate,  colour  changes   iu 
solutions  of  (Graham),  A.,  ii,  944. 
Chromic      nitrate,      preparation      of 

(Jovitschitsch),  a.,  li,  261. 
Chromyl     chloride,     preparation     of 
(Mules   and  Gomez),   A.,   ii, 
560. 
as  an  ebullioscopic  solvent  (Beck- 
mann),  a.,  ii,  1136. 
Chromium  organio  componndi:— 
optically  active   isomeric  (Wkbnsr), 

a.,  i,  938. 
acetates,    complex    (Wkikland    and 

BOttner),  a.,  i,  530. 
fluorides  (CostAohesod),  A.,  i,  493. 
Chromium,  detection  and  estimation  of, 
by    oxidation    with    silver    oxide 
(Meneguini),  a.,  ii,  390. 
estimation  of,  in  bronzes  (Schilling), 

A.,  ii,  809. 
estimation  of,  and  its  separation  from 
vanadium  in  steels  (Cain),  A.,  ii, 
692. 
Chromium  ammine  salts  (Werner),  A., 

i,  417. 
Chromium      tannage,      chemistry      of 

(SiiASNV  and  Das),  A.,  ii,  945. 
Chromoisomerism     (Pium     and     de' 

Conno),  a.,  i,  360. 
Chrysarobic  aeid  (Hesse),  A.,  i,  278. 
Chrysarobin  (Hesse),  A.,  i,  277. 

commercial,    constituents    of  (TuTiN 

and  Clewbu),  T.,  290  ;  P.,  13. 
distinction  between  chrysophanic  acid 
and  (LiGER),  A.,  ii,  819. 
Chrysarobol,  and  its  acetyl  derivatives 

(Hesse),  A.,  i,  277. 
Chrysazin    derivatives,   constitution    of 

(Oesterle),  A.,  i,  632. 
Chrysene,  synthesis    of  (Weitzenbock 

and  Lieb),  A.,  i,  547. 
Chrysene-e-carboxylic  acid  (Weitzen- 
bock and  Lieb),  A.,  i,  548. 
Chrysene     and    its    acetyl    derivative 

(Niehenstein),  A.,i,  292. 
Chrysophanic  acid,  constitution  oi  {Lt- 
gek),  a.,  i,  197. 
methyl  ether,  action  of  ammonia  on 

(Oesterle),  A.,  i,  276. 
distinction  between   chrysarobin   and 
(L^ger),  a.,  ii,  819. 
Chrysophanol  and  its  triacetate  (Hesse), 

A.,  i,  277. 
Chrysophanolanthranol      (Tutin      and 

Clewer),  T.,  296;  P.,  14. 
Chymosin.     See  Rennin. 
Cichorium    Intyhus     (chicory),     inulin 
metabolism  of  (Gbafe   and    Vouk), 
A.,ii,  977. 
Cinohomeronic  acid  (pyridine-Z-A-dicari- 
oxylic  acid),  hydrazide  of  (Meyer  and 
Mally),  a.,  i,  515. 


Cinchona  alkaloids  (Kabe),  A.,  i,  718. 
Cinchona   bark,  volunietric  analysis  of 

(Kleinstuck),  a.,  ii,  817. 
Cinchonio    acid,    synthesis    of    (Eauf- 
mann,  Peyer,  and  Widmer),  A.,  i, 
650. 
Cinchonine,  conversion  of,  into  cincho- 
toxine  (Biddle),  A.,  i,   296;  (Rabk), 
A.,  i,  488. 
Cinchotozine,  conversion  of  cinchonine 
into  (Biddle),   A.,  i,  296  ;   (Rabe), 
A.,  i,  488. 
Cinnabar,  dispersion  of  (Rose),  A.,  ii, 

873. 
Cinnamaldehyde,;j-uhloro- (Straus),  A., 

i,  992. 
Cinnamaldehydephenylhydrazone,  com- 
pound of,  with  trinitrobenzene  (CIUSA 
and  Vecchiotti)   A.,  i,  33. 
Cinnamaldehyde-a5-phenylmethylhydr- 

azone  (Backer),  A.,  i,  732. 
Cinnamein,  estimation  of,  in  Peru  bal- 
sam (Leiimann  and  MOllkr),  A.,  ii, 
212. 
Cinnamic  acid,  calcium  salt,  influence  of 
calcium  benzoate  on  the  solubility 
of  (de  Jong),  A.,  i,  699. 
i8-chloroethyl,        7-chloro-j8-hydroxy- 
propyl,  glycol,   and  glycerol   esters 
of    (Farbenfabriken    vorm.     F. 
Bayer  &  Co.),  A.,  i,  189. 
estimation  of,  with  bromine  (de  Jong), 
A.,ii,  103. 
Cinnamic  acid,  3:4-f^ihydroxy-,  methyl 
ester  (Power  and  Rogerson),  T.,  6. 
)8-iodo-,  dt-iodo-,  and  ^-nitrorfi-iodo-, 
derivatives    of    (Farbenfabriken 
vorm.  F.  Bayer  &Co.),  A.,  i,  772. 
7n-nitro-,hydroxylaminesalt(PosNER), 

A.,  i,  455. 
2:6-cftnitro-,  and  its  ethyl  ester  (Reich 
and  Pinczewski),  A.,  i,  361. 
a/ioCinnamic    acid,    polymorphism    of 

(Meyer),  A.,  i,  32. 
Cinnamic  acids,  heats  of  combustion  and 
transformation  of  the  (Roth),  A.,  ii, 
235. 
stereoisomeric,  configuration  of  (Stoer- 
mer  and  Heymann),  A.,  i,  974. 
Cinnamoylsemicarbazide  and  its  acetyl 
derivative  (Rui'E  and  Fiedler),  A., 
i,  142. 
Cinnamyl  ethyl  ether  and  its  dibromide 

(Beaufour),  A.,  i,  621. 
Cinnamylidene  esters,  reaction  of,  with 
magnesium  organio  compounds  (Reim- 
ER  and  Reynolds),  A.,  i,  769. 
Cinnamylideneacetophenone.  See  Phenyl 

ciunaraylidenemethyl  ketone. 
Cinnamylideneanthraquinonyl-1-  and  -2- 
hydrazones  (Mohlau,  Viertel,  and 
Reiner),  A.,  i,  704. 
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Cinnamylidenedipyrroooline  (Scholtz), 

A.,  i,  386. 
Cinnamyl  methyl  ether  aiul  its  deriva- 
tives (Beaufour),  A.,  i,  621. 
Citraconic  acid,  ethyl  ester,  condensa- 
tion   of    ethyl    sodiomalonate    with 
(Hoi'E),  T.,  892;  P.,  93. 
Citral,    estimation    of,    in    lemon    oil 
(RipPETOE  and  Wise),  A.,  ii,  210. 
monoxide,  and  its  derivatives  (Pkiles- 
ciiaeff),  a.,  i,  635. 
Citric  acid,  ammonium  salt,  preparation 
of  a  neutral  solution  of  (Fatten  and 
Robinson),  A.,  ii,  1094. 
analysis  of  commercial  (Barboni),  A., 
ii,  1106. 
Citronella,    essence    of,    estimation     of 
geraniol  in  (Dupont  and  Labaune), 
A.,  ii,  697. 
Citronella  oil,  constituents  of  (Schimmel 
&  Co.),  A.,  i,  370. 
analysis  of  (BouLEz),  A.,  ii,  1105. 
estimation  of  citronellal  in  (Schimmel 

&  Co.),  A.,  i,  880. 
estimation  of  geraniol  in  (Roure-Bert- 
kand  Fils,  Dupont  and  Labaune  : 
Schimmel  &  Co.),  A.,  i,  880. 
Citronellal,  estimation  of,  in  citronella 

oil  (Schimmel  k  Co.),  A.,  i-,  880. 
Citronellalazine  (Wolff  and   Thielk- 

pape),  a.,  i,  988. 
Citronellalhydrazone       (Wolff       and 

Thielepape),  a.,  i,  989. 
Citrophosphate  solutions  (Quartaeoli), 
A.,  i,  238,   605;  (Pratolonoo),  A., 
i,  412. 
Citrnllol,   formula  of,   and  its  benzoyl 
derivative  (Tutin  and  Clewer),  P., 
318. 
Clay,  formation  of  (Rohland),  A.,  ii, 
484. 
composition  of  (Blanck),  A.,  ii,  483. 
odour  of  (Rohland),  A.,  ii,  1175. 
adsorption    by    (Rohland),    A.,    ii, 

1145. 
red  salt,  composition  of  (Biltz  and 

Marcus),  A.,  ii,  1180. 
estimation  of  silicic  acid  in  (Pence), 
A.,  ii,  204. 
Clupeine,    structure    of    (Kossel    and 
Cameron),  A.,  i,  326. 
methylation   of  (RoQOZiiisKi),   A.,   i, 

898. 
action  of  proteolytic  enzymes  on  (RoQO- 
ziAsKi),  A.,  i,  672. 
Claytianol    and    its    tetra-acetyl    and 
tetra-benzoyl  derivatives  (Tutin  and 
Clewer),  T.,  2230:  P.,  265. 
Cluytia  similis,  constituents  of  (TUTIN 

and  Clewer),  T.,  2221  ;  P.,  265. 
Cluytiasterol  (TuTiN  and  Clewer),  T., 
2228;  P.,  265. 


Claytinic    aoid    and    its    cluytyl    ester 
(Tutin  and  Clewer),  T.,  2226;   P., 
265. 
Cluytyl  alcohol  and  its  acetate  (Tutin 

and  Clewer),  T.,  2226  ;  P.,  265. 
Coagulometer,  simple  (Dale  and  Laid- 

law),  a.,  ii,  269. 
Coal,  Arsa  (Donath  and   Indra),  A., 
ii,  1060. 
Spitzbergen,  constituents  of  (Patter- 
son), A.,  ii,  651. 
and  carbonaceous  materials  (Donath 

and  Braunlich),  A.,  i,  337. 
occurrence  of  ankerite  in  (Crook),  A., 

ii,  565. 
calorific    power   of  various    kinds   of 

(Lucion),  a.,  ii,  811. 
formation    of    benzene    hydrocarbons 
from  the  dry  distillation  of  (Meyer), 
A.,  i,  525. 
formation  of  material  similar  to  (Ber- 

Gius),  A.,  ii,  939. 
estimation  of  ash  in  (Weisser),  A., 

ii,  810. 
influence  of  metallic  carbonates  on  the 
estimation    of    volatile    matter    in 
(Prost     and     Ubaghs),     A.,     ii, 
810. 
Coal-gas,  analysis  of  (Ubbelohde  and 

DE  Castro),  A.,  ii,  296. 
Coal  seam,  paraffins  from  a  Yorkshire 

(Cohen  and  Finn),  A.,  ii,  264. 
Cobalt  and  nickel,  magnetisation  of,  and 
of  their  alloys  (Weiss  and  Blooh), 
A.,  ii,  17. 
equilibrium  of  carbon  with  (Ruff), 
A.,  ii,  1176. 
Cobalt  alloys  with  nickel  (Ruer   and 
Kaneko),  a.,  ii,  1059. 
magnetisation  of  (Bloch),    A.,   ii, 
531. 
with  zinc  (Ducelliez),  A.,  ii,  53. 
Cobalt  atom,  the  asymmetric  (Werner), 

A.,  i,  10,  166. 
Cobalt  compounds,  stereoiaomeric  (Wer- 
ner), A.,  i,  74. 
Cobalt  joerchlorate  (QOlblum  and  Tekli- 
KOWSKi),  A.,  ii,  261,  354. 
hydrates  and  ammonia  compounds 
of  (Salvadori),  a.,  ii,  649. 
chloride,     absorption     of     light     by 
(Brown),  A.,  ii,  507. 
mixed  crystals  of  ammonium  chloride 
and  (B'oote),  A.,  ii,  847. 
Cobaltous    hydroxide,   red    and    bine 

(Hantzsch),  a.,  ii,  166. 
Cobaltinitrites,  application  of,  to 
analysis  (Burgess  and  Kamh),  A., 
ii,  604. 
Cobaltammine  salts  (Werner),  A.,  i, 
10,  74,  166  ;  (Lamb  and  Marden), 
A.,  ii,  31. 
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Cobalt  organic   oomponnds,  absorption 
spectra     of     (Franchimont     and 
Backer),  T.,  2256;  P.,  264. 
hydrogen     ferrocyanide    (Williams), 

P.,  817. 
Cobalti-a-alaninM  (Ley   and  Wink- 
ler), A.,  i,  243. 
Cobalt,  detection  of  nickel  and,  by  means 
ofxaiithates  (Campo  y  Cerdan   and 
Ferrer  Hernandez),  A.,  ii,  95. 
Cobra  poison,  active  principle  of  (Gunn), 

A.,  ii,  587. 
Cocaine,  action  of,  in  animals  (Gbode), 
A.,  ii,  280. 
influence  of,  on  metabolism  (Under- 
HILL  and  Black),  A.,  ii,  472. 
Cocoa,  constituents  of  the  essential  oil 
of  (Bainbridoe  and  Davies),  T., 
2209  ;  P.,  253. 
fermentation  of  (Lambert),  A.,  ii,  972. 
estimation  of  fat  in  (Richter),  A.,  ii, 
1107. 
Codeide,    a-iodo-,    and    its    hydriodide 
(Knorr  and  Hartmann),  A.,  i,  483. 
Codeine,  methylation  of  (Pschorr  and 

Dickhauser),  a.,  i,  578. 
\|/-Codeine  ethers  and  their  salts  (Knorr 

and  Hartmann),  A.,  i,  489. 
Coeramidonine,    14-chloro-,   and    12:14- 
dichloro-  (Farbwerke  vorm.   Meis- 

TER,     LUCITJS,     &     BRtJNINO),    A.,    i, 

794. 
14:14'-Coeramidon7l      ketone      (Farb- 
werke  VORM.  Meister,  Lucius,  i 
BRtJNiNo),  A.,  i,  794. 
Coffee,  role  of   caffeine  in  the  cardiac 
action    of   (Busqurt    and    Tiffe- 
NEAU),  A.,  ii,  966. 
influence  of   caffeine  in  the  diuretic 
action   of   (Tiffeneau    and    Bus- 
QUET),  A.,  ii,  1197. 
estimation    of   caffeine  on    (CosTES), 
A.,  ii,  1012. 
Coffee  extracts,  detection  of  benzoic  acid 
in  (Lythgoe  and  Marsh),  A.,  ii,  699. 
Cohesion  pressure,    Traube's   theory  of 

(Bubanovic),  a.,  ii,  833. 
Colamine.    See  Ethyl  alcohol,  amino-. 
Cola-nut,  constituents  of  (GoRls),  A.,  i, 

375. 
Colchicine,    estimation    of,    colorimetri- 

cally  (Fabinyi),  A.,  ii,  503. 
Colemanite,  identity    of    neocolemanite 

with  (Hutchinson),  A.,  ii,  565. 
CoUatein  (Goris),  A. ,  i,  375. 
Colloidal  solutions,  formation  of  (Pap- 
paba),  a.,  ii,  439. 
theory  of  (Hardy),  A.,  ii,  837. 
movement  of  particles  in  (Seddig), 
A.,     ii,    142;     (Svedbkrg    and 
Inouye  :  SVKDBERO  and  Estrup), 
A.,  ii,  143. 


Colloidal  aolntiona,  colour  and  degree  of 
dispersity  of  (Harrison),  A.,  ii, 
240. 

application  of  van  der  Waal's  eijua- 
tion  to  (Svedberg),  A.,  ii,  29. 

fractional  diffusion  of  (Dabrowski), 
A.,  ii,  1146. 

determination  of  the  concentration 
of  (Marc),  A.,  ii,  745. 

toxicity  of  (Doerr  and  Moldovan), 
A.,  ii,  654. 
systems,  application  of  the  phase  rule 
to  (Jonker),  a.,  ii,  440. 

surface     tension     and     coagulation 
(Traube),  a.,  ii,  740. 
Colloidi,  electrical  synthesis  of  (Kutsoh- 

eroff),  a.,  ii,  1148. 
history  of  the  chemistry  of  (v.  Wei- 

marn),  a.,  ii,  912. 
classification  of  (Bottazzi  iOstwald), 

a.,  ii,  337;  (v.  Weimarn),  A.,  ii, 

439. 
electric  properties  of  (PappadA),  A., 

ii,  542. 
electrical  transport  of  (MicHAELis  and 

Davidsohn),  a.,  i,  326. 
changes    in     physical     conditions    of 

(Schorr),  A.,   i,   66  ;   (Pauli  and 

Flecker),  A.,  i,  668. 
and  crystalloids  (Malfitano),  A.,  ii, 

240,  337. 
heat  of  liquefaction  of  (Frank),  A., 

ii,  20. 
hydration   and  dehydration  of   (Ra- 

kowski),  a.,  ii,  913. 
reversible  swelling  change  shown  by 

(Posnjak),  a.,  ii,  912. 
influence  of,  on  the  transport  numbers 

and    conductivity     of    electrolytes 

(Richter),  A.,  ii,  914. 
influence  of,  in  the  solubility  of  gases 

in    water    (Findlay    and    Shen), 

T.,  1459;  P.,  195. 
optinal  agglutination   poiut   for  (Ml- 

CHAELis  and  Davidsohn),   A,,  ii, 

440. 
action  of  radium  emanation  on  (Jo- 

RISSEN  and  Woudstra),  A.,  ii,  522. 
influence  of,  as   retarders  in   the  re- 
duction of  silver  chloride  (Reinders 

and  VAN  Nieuwenburg),  A.,  ii,254. 
influence  of,  on  diuresis  (Knovv'lton), 

A.,  ii,  71. 
action  of,  on  enzymes  (Pincussohn), 

A.,i,  521. 
electro-am  photeric,    isoelectric    point 

of  (Michaelis),  a.,  ii,  1150. 
plant.     See  Plant, 
estimation   of,    in    soils  (Rohland), 

A.,  ii,  1220. 
estimation    of,    in    drainage     waters 

(Marc),  A.,  ii,  1150. 
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Colorimeter  for  rapid  work  (White),  A., 

ii,  597. 
Coloitrum,  passage  of,  into  milk  (Engel 

and  Dennemark),  A.,  ii,  184. 
Colour,  relation  between  chemical  con- 
stitution and  (KoNio  and  Becker), 

A.,  i,  495. 
change    of,    and     phototropy    (Ama- 

Duzzi  and  Padoa),  A.,  ii,  227. 
of  ions  (Maonanini),  A.,  ii,  142. 
sensitiveness,  the  theory  of  (Winther), 

A.,  ii,  4. 
Colouring  of  tissues,  selective  (Schule- 

mann),  a.,  ii,  859. 
Colouring-matter      CiaHi^OsNaS     from 

2:4:5-trimethylpyrrole(FisoHERand 

Bartholomaus),  a.,  i,  298. 
C18H14O2N2  from  phenol  and  p-amino- 

diphenyl  ether  (Mailhe),  A.,  i,  549. 
CigHinONs  from  aniline  and  y-amino- 

diphenyl  ether  (Mailhe),  A.,  i,  549. 
CaiHigNjI      from      2-methylindole-3- 

aldohyde  and  2-  or  4-methylquinol- 

ine  methiodides  (Konig),  A.,  i,  654. 
CaiHjjNjjCl    from   dihydroindole   and 

2:4-dinitrophenylpyridinium   chlor- 
ide (Konig  and  Becker),  A.,  i,  496. 
C2iHa3N4Cl  from   tetrahydroquinoxal- 

ine  (Konig  and  Becker),  A.,  i,  497. 
CgiHagNjBr  from  ethylaniline  (Konig 

and  Becker),  A.,  i,  496. 
CjiHajNjBr  from  methyl-o-,  w-,  and 

jj-toluidines  (Konig  and  Becker), 

A.,  i,  495. 
CaiHajjOgNgBr  from  methyl-j>-anisidine 

(Konig  and  Becker),  A.,  i,  495. 
CasHjsNgCl  from  2-methyldihydroind- 

oleand2-4-dinitrophenylpyridinium- 

chloride  (Konig  and  Becker),  A., 

i,  496. 
CajHasNgBr  from  2-methyldihydroind- 

ole  and  cyanogen  bromide  (Konig 

and  Becker),  A.,  i,  496. 
C^HagNaBr  from  3-methyldihydroind- 

ole  (Konig    and  Bbcker),   A.,    i, 

496. 
CgsHjjNaBr  from  tetrahydroquinoline 

(Konig  and  Becker),  A.,  i,  496. 
CasHojNgBr  from  allylaniline  (KoNio 

and  Becker),  A.,  i,  496. 
CasHagNgBr     from     ethyl-p-toluidine 

(Konig  and  Becker),  A.,  i,  496. 
CjjHaNaBr    from    methyl-wi-xylidine 

( Konig  and  Becker),  A.,  i,  495. 
CasHMNgBr  from  propylaniline  (Konig 

and  Becker),  A.,  i,  496. 
CasH^OgNaBr    from    methyl-j9-phen- 

etidine  (Konig  and   Becker),  A., 

i,  496. 
CajHjgONj  from  diplienylamine   and 

p-aminodiphenyl    ether    (Mailhe), 

A.,  i,  549. 


Colouring-matter  C^sHjgNjjBr  from  2:3- 

ditnothyldihydroindole  (Konig  and 

Becker),  A.,  i,  496. 
CajHgpNjBr  from  2-methyltetrahydro- 

quinoline(KoNio  and  Becker),  A., 

i,  497. 
CasHagNgBr  from  6-methyltetrahydro- 

quinoline  (Konig  and  Becker),  A., 

i,  496. 
C26H290.2N2Br    from    6-methoxytetra- 

hydroquinoline         (Konig        and 

Becker),  A.,    i,  497. 
C27H33N2Br    from    2:6-dimethyltetia- 

hydroquinoline         (Konig        and 

Becker),  A.,   i,  497. 
C.^jHagNaBr     from     ethyl-a-    and     $- 

naphthylamine         (Konig         and 

Becker),  A.,  i,  496. 
C.2»H33N2Br  from  carbazoline  (Konig 

and  Becker),  A.,  i,  496. 
CsiHagNaBr   from  tetrahydro-)3-naph- 

thaquinoline  (KoNiG  and  Becker), 

A.,  i,  497. 
Colouring-matters,   absorption  of  light 

by  (Plotnikoff),  A.,  ii,  405. 
relation     between     constitution    and 

photosensitiveness    of    (Gebhard), 

A.,  ii,  242. 
influence  of  the  acritline  ring  on  the 

colour  of  (Porai-Koschitz,  Ausch- 

KAP  and  Amsler),  A.,  i,  222. 
nature  of  (Umoff),  A.,  ii,  1019. 
theory  of  the  action  of  (Traube),  A., 

ii,  740. 
acceleration  of  the  bleaching  of  (KOm- 

mell),  a.,  ii,  616. 
influence  of  gas-pressure  on  the  bleach- 
ing of  (Lasarbff),  A.,  ii,  219. 
adsorption  of,   by  ochres  (Bouchon- 

net),  a.,  ii,  540. 
action  of  alkali  on  (Tschernortjtzky), 

A.,  ii,  1198. 
behaviour    of,    with    nucleic     acids 

(Feulgen),  a.,  i,  926. 
selective     absorption    of,   by    tissues 

(Schulemann),  a.,  ii,  791. 
influence  of  salts  on  the  absorption  of, 

by  cells  (Endler),  A.,  ii,  863. 
protective  action  of  (Steven.son),  A., 

ii,  518. 
relationship  of,   to    lipoids  (Loevve), 

A.,  ii,  741. 
passage  of,  through  protoplasm  (End- 
ler), A.,  ii,  1083. 
in  alfalfa  (Jacobson),  A.,  ii,  976. 
aniline,  use  of,   in  detection  of  bile 

pigments  in  urine  (Petersen),  A., 

11,  107. 
basic,  influence  of  sodium  carbonate  on 

the  toxicity  of  (Traubb),  A.,  ii,  858. 
cyanine,  constitution  of  (Konio),  A., 

i,  729. 
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Colouring-matten,  yellow,   from    ergot 
(Fheeborn),  p.,  71. 
fat-soluble,  behaviour  of,  in  the  organ- 
ism (Mendel  and  Daniels),  A.,  ii, 
1197. 
derived    from    sulphonic   acids  of  a- 
itaphthylamine      and     a-naphthol, 
constitution  of  (Gattermann  and 
Liebermann),  a.,  i,  1038. 
containing  hydroxyl  groups,  metallic 
salt  precipitates  of  (Guggiari),  A., 
i,  876. 
hydroxy-ketonic  (Dutta    and    Wat- 
son), T.,  1238;  P.,  106. 
organic,     anomalous      dispersion     of 

(RoHN),  A.,  ii,  878. 
testing  of  (Grant   and  Elsenbast), 

A.,  ii,  1219. 
detection  of  lead  in  (Spaeth),  A.,  ii, 

808. 
detection  of,  in  mustard  (Sievers), 

A.,ii,  1111. 
detection  and  separation  of  (Chapman 

and  Sirbold),  A.,  ii,  1010. 
See  also  Nycanthin. 
Colambiacopalic    acid   (Machenbaum), 

A.,  i,  124. 
a-  and  )3-Colambiacopalinic  acid  (Mach- 
enbaum), A.,  i,  124. 
Columbiacopalolic  acid  (Machenbaxtm), 

A.,  i,  124. 
a-  and  0-Colambiacopaloresen  (Machen- 
baum), A.,  i,  124. 
Colnmbitun     (niobium),      spectrum     of 
(Jack),  A.,  ii,  1017. 
anodic  behaviour  of  (SboroI),  A.,  ii, 
1132. 
Colnmbium  pentaRuoride,  preparation  of 
(Ruff  and  Schiller),  A.,  ii,  168. 
Colombic  acid,  preparation  of  the  hy- 
drosol  of  (Hauser  and  Lewite), 
A,,  ii,  262. 
electrolytic  reduction  of  (Ott),  A., 
ii,  771. 
Colnmbium,  separation  of  tantalum  and 

(Ruff  and  Schiller),  A.,  ii,  168. 
Comenic  acid,   dihromo-,  derivatives  of 
(Peratoner  and  D'Angelo),  A.,    i, 
301, 
Comfrey  rhizome,  allantoin  as  a  constitu- 
ent (Titherley  and  Coppin),  A.,ii, 
289. 
Compositse,    "  phytomelanes "   in    (Da- 
pert  and  MiKLAUZ),  A.,  ii,  195. 
Condeniation  by  means  of  ultra-violet 
light  (Pribram  and  Franke),  A.,  i, 
412. 
Condenser       with       internal      cooling 

(Schirm),  A.,  ii,  750. 
Conductivity  water.    See  Water. 
ConifersB,  formaldehyde  in  the  cambial 
sap  of  (KleinstIjck),  A.,  ii,  1202. 


ConifersB,   estimation  of  oxalic  acid  in 

the  needles  of  (Otto),  A.,  ii,  500, 
Coniine  methonitrite  (Neogi),  T.,  1610  ; 

P.,  53. 
Coniinium  nitrite  (Neogi),  T.,  1608  ;  P., 

53. 
ConvolTulin,  hydrolysis  of  (VotoCek), 

A.,  i,  640. 
Copaiba  oil  (Deussem  and  Eger),  A.,  ii, 

812. 
Copal,  Brazilian  (Machenbaum),  A.,  i, 
123. 
Columbia  (Machenbaum),  A.,  i,  124. 
Copper,  electrolytic  deposition  of  (Wen 
and  Kern),  A.,  ii,  555  ;  (Bennett), 
A.,  ii,  646  ;  (Dufay),  A.,  ii,  1174. 
magnetism  of  (Behnsen),  A.,  ii,  17  ; 

((J ray  and  Ross),  A.,  ii,  580. 
solution  of,  in  water  (Pionohon),  A., 

ii,  452. 
colloidal,  preparation  of  (DU  Gers  and 
KoPACZEWSKi),  A.,  ii,  51. 
coagulation  of  (Paine),  A.,  ii,  337. 
electrolytic,  structure,  recrystallisation 
and  strength  of  (Faitst),  A.,  ii,  1173. 
catalytic    reduction    by    (Law),    T., 

1544;  P.,  162. 
catalytic  action  of,  at  300°,  on  alcohols 
of  the  terpene  group  (Neave),  T., 
513;  P.,  53. 
Copper  alloys  with  aluminium  and  zinc 
(LEVi-MALVANoand  Marantonio), 
A.,  ii,  769;  (Carpenter  and  Ed- 
wards), A.,  ii.  1057. 
with  arsenic,  conductivity  of  (Pushin 

and  Dishler),  A.,  ii,  320. 
with  mercury  (Guntz  and  DE  Grieft), 

A.,  ii,  351. 
with     tin,    electrical     properties     of 

(Ledoux),  a.,  ii,  727. 
with  zinc  (Carpenter),  A.,  ii,  764. 
electrical  properties  of  (Norsa),  A., 
ii,  890. 
Copper    salts,   absorption    of   light    by 
(Houstoun),  a.,  ii,  507. 
colour  intensity  of  (Pickering),  T., 

1625  ;  P.,  184. 
basic  (Ermen),  A.,  ii,  453. 
action   of  alkali   sulphites   on   (Bau- 

bigny),  a.,  ii,  351,  447. 
absorption  of,  by  Fundulus  heteroditus 

(White  and  Thomas),  A.,  ii,  576. 
of  organic  acids,  and  their  behaviour 

with  alkalis  (Pickering),  T.,  174. 
estinjation    of,    volumetrically,    with 
titanium  trichloride  (Moser),  A.,  ii, 
1097. 
Copper  ^erchlorate,    hydrates   and   am- 
monia compounds  of  (Salvadori), 
A.,  ii,  649. 
ammonium  mercuric  iodides  (Andbr- 
LiNi),  A.,  ii,  764. 
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Copper  nitrate,  basic  and  hydrated  forms 

of  (Gumming  and  Gemmem.),  A.,  ii, 

556. 

sulphate,  conductivity  of  mixtures  of 

sulphuric  acid  and  (Richardson 

ana  Taylor),  A.,  ii,  225. 

dehydration  of  the  pentahydrate  of 

(Blackman),  a.,  ii,  134. 
action  of  sodium  hyposulphite  on 
(Firth  and  Myers),  P.,  101. 
sulphide,     thermal    conductivity     of 

(Icole),  a.,  ii,  231, 
sulphite,     decomposition     of     (Bau- 

biqny),  a,,  ii,  647. 
sodium    thiosulphate,    compound    of 
cuprous    acetylide,  acetylene,    and 
(Bhaduri),  a.,  i,  597. 
Cuprio  alkaline  salts  of  organic  acids 
(Pickering),      T.,     1614;     P., 
142. 
chloride,    mixed    crystals    of    am- 
monium chloride  and  (Foote), 
A.,  ii,  847. 
and    cuprous    chloride,    thermal 
analysis  of  the  system  (Sandon- 
NiNi),  A.,  ii,  918. 
nitrate,  action  of  potassamide  on,  in 
liquid  ammonia  (Franklin),  A., 
ii,  1174. 
oxide,  melting  point  of  (Slade  and 

Fakrow),  a.,  ii,  1057. 
thiosulphate,   compounds   of,   with 
amines  (Rossi),  A.,  i,  799. 
CnprouB  chloride  and  cupric  chloride, 
thermal  analysis  of  the  system 
(Saxdonnini),  a.,  ii,  918. 
equilibrium  of,  with  cuprous  oxide 
and     with     cuprous     sulphide 
(Truthe),  a.,  11,  763. 
additive     compounds     of,     with 
acetylene    and    with   jo-anisyl- 
acetylene  (Manchot,  Withers 
and  Oltrogoe),  A.,  i,  230. 
imide  (Franklin),  A.,  ii,  1174. 
iodide,  compound  of  quinoline  me- 
thiodide     and     (Rohn),     A.,    i, 
801. 
ammonium  iodide  (Andbrlini),  A., 

ii,  765. 
nitrate  and  lead  iodide,  equilibrium 
in  the  system   (FedotSeff),  A., 
ii,  146. 
oxide,  fusion  of,  with  silica  (Otin), 
A.,  ii,  851. 
and  chloride,  equilibrium  of  mix- 
tures   of    (Truthb),    A.,    ii, 
768. 
sulphantimonites  (Parravano  and 

DE  OjESARIs),  a.,  ii,  942. 
sulphide  and  chloride,   equilibrium 
of  mixtures  of   Truthe),  A. ,  ii, 
763. 


Copper  organic  oompoonds: — 

acetylide,  compound  of  copper  sodium 
thiosulphate,  acetylene  and  (Bha- 
duri), A.,  i,  597. 

hydroferrocyanates  and  hydroferri- 
cyanates  (MIjller,  Weoelin,  and 
Kellerhoff),  a.,  i,  614. 

Cupric  hydrogen  and  sodium  hydrogen 
ferrocyanides  (Williams),  P.,  817. 
Copper,  electrolytic  analysis  of,  and  esti- 
mation of  gases  in  it  (Heath),  A.,  ii, 
1091. 

detection  and  estimation  of,  in  plants 
(GufeRiTHAULT),  A.,  ii,  998. 

estimation  of,  colorimetrically 
(Schott),  a.,  ii,  305. 

estimation  of,  electrolytically,  in  pyr- 
ites (Treadwell),  a.,  ii,  998. 

estimation  of,  by  the  iodine  method 
(Kendall),  A.,  ii,  93  ;  (Peters), 
A.,  ii,  492  ;  (Suoiura  and  Kober), 
A.,  ii,  689. 

estimation  of,  volumetrically  (Ken- 
dall), A.,  ii,  604. 

estimation  of,  in  steel  (Zinbero),  A., 
ii,  299. 

estimation  of  arsenic  in  commercial 
(Bressanin),  a.,  ii,  994. 

estimation  and  separation  of  (Bayer), 
A.,  ii,  1212. 

quantitative  separation  of,  from  other 
metals  (Jannasch  and  Routala), 
A.,  ii,  388. 

separation  of,  from  cadmium  arsenic 
iron  and  lead  (Ward),  A.,  ii,  605. 

electrolytic  separation  of,  from  nickel 
or  zinc  (Kremann),  A.,  ii,  1213. 
Copper  fungicides  (Pickering),  A.,  ii, 

285. 
Cork,  formation  of  (v.  Schmidt),  A.,  i, 

72;  (Zeisel),  A.,  i,  237. 
Corpus    luteum,  relation   between    the, 

and    the    growth    of   the    mammary 

glands  (O'Donoghue),  A.,  ii,  70. 
Corydalis  alkaloids  (Gadamer),  A.,  i, 

46,  47,  48. 
Corydine    and  its  stereoisomerides    and 

derivatives  (Gadamer),  A.,  i,  47. 
i.'^oCorydine  and  its  methiodide  (Gada- 
mer), A.,  i,  48. 
Corynanthine,  isomerism  of  yohimbine 

and  (FouRNEAU  and   Fiore),    A.,  i, 

49. 
Corytuberine  and  its  derivatives  (Gada- 
mer), A.,  i,  46. 
Cotton  seed,  use  of  the  proteins  of,  in 

nutrition  (Mendel   and  Fink),   A., 

ii,  272. 
Cottonseed  oil,  Halphen's  reaction  for 

(Gastaldi),  a.,  ii,  1108. 
Cotton-wool,   absorption    of  tannin    by 

(Sanin),  a.,  ii,  485. 
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Coamaran-l:2-dione,     preparation     and 
derivatives  of(FRiKs  and  Pfaffknd- 
ORF;,  A.,  i,  'z04. 
Coumaran-1-one,  conversion  of  oxindole 

into  (Marschalk),  A.,  i,  303. 
CoQmaraii-2-one,  1-bromo-,  l:l-dibromo-, 
and      l:l-rfjichloro-      (Fries      and 
Pfaffendorf),  a.,  i,  205. 
1-oxiraino-,  acetyl  derivative  (Stoerm- 
er),  a.,  i,  206. 
Coamarilic  acid,  2-hydroxy-,  ethyl  ester, 

salts  of  (ArwERs),  A.,  i,  1009. 
Coamarin,    3-amino-,    and    7-bromo-3- 
aminO",      and      their      derivatives 
(LiNCH),  T.,  1758  ;    P.,  230. 
6-   and   8-nitrotliio-,  and  derivatives 
(Clayton  and  Godden),  T.,  213; 
P.,  6. 
Coamarin  group  (Biilmann),  A.,  i,  461. 
Creatine  (Thunbeug),  A.,  ii,  471. 

origin  of,  in  the  body  (Inouye),  A.,  ii, 

1079. 
excretion  of  (Vas),  A.,  ii,  187. 
in  muscle  (Chisolm),  A.,  ii,  787. 
in  urino  of  children  (Folin  and  Denis), 

A.,  ii,  465. 
metabolism.     See  Metabolism, 
estimation  of  (Rose),  A.,  ii,  818. 
estimation  of,  in  urine,  colorimetrically 
(Adtenrieth  and  Mijller),  A.,  ii, 
101. 
Creatinine  (Schmidt),  A.,  i,  540. 

origin  of,  in  soils (Sullivak),  A.,  ii,  86. 
isolation     of,    from     soils   (Shorey), 

A.,  ii,  293. 
excretion  of  (Vas),  A.,  ii,  187. 
excretion  of,  in  the  pig  (McCollum), 

A.,  ii,  72. 
action    of    iodine    on    (Reichabdt), 

A.,  ii,  103. 
metabolism.     See  under  Metabolism, 
oxime,  and  its  derivatives  (Schmidt 

and  Hennio),  A.,  i,  719. 
estimation  of  (Rose),  A.,  ii,  818. 
estimation  of,  in  urine,  colorimetrically 
(Autenrieth  and  Muller),  A.,  ii, 
101. 
Creosote,      antiseptic      properties      of 

(Charitschkoff),  a.,  ii,  476. 
o-Cresol,  tetrachloro-,  and  its  derivatives 
(Zincke  and  Pfaffendorf),  A.,  i, 
964. 
m-Cresol,   preparation  of   pure  (Hoff- 
mann, La  Roche  &  Co. ),  A, ,  i,  849. 
m-Cresol,   2:4:6-<ribromo-,   acetate    and 
benzoate  of  (van  Erp),  A.,  i,  29. 
6-nitroso-,  action  of  bromine  on  (van 
Erp),  a.,  i,  28. 
p-Crewl,  estimation  of  phenol  and,  in 
mixtures  (DiTZ  and  Bardach),  A.,  ii, 
98,   871  ;    (SiBGFBiBD  and  Zimmxb- 
mann),  a.,  iiy  302, 


m-  and  p-CrMol»,  condensation  products 
of,  with  acetone,  and  their  chloro- 
and  brouio-derivatives  (Zincke  and 
Gaebel),  a.,  i,  442. 
separation  of  (Hoffmann,  La  Roche 
&  Co.),  a.,  i,  549. 
CrUhmum  maritimum,  essential  oil  of 
(Francesconi    and     Sarnaoiotto), 
A.,  ii,  381. 
Crops,  degradation  of  phosphatic  manure 
during  rotation  of  crops  (MtJNTZ  and 
Gaudechon),  a.,  ii,  982. 
Crotonic     acid,     j3-cyanoamino-,    ethyl 
ester,    and    its    metallic    salts 
(Briol),  a.,  i,  538. 
compound      of,     with    mercuric 
chloride  (Sonn),  A.,  i,  610. 
Cryptobrucinolone  and  its  hydrochloride 

(Lkuchs  and  Peirce),  A.,  i,  899. 
Cryptopyrrole.       See      2:4-Dimethyl-3- 

etliyl|)yrrole. 
Crystalline  liquids  (v.  Wartenbero), 

A.,  ii,  112. 
Crystalline  substances,  determination  of 
the  molecular  weights  of  (Tammann), 
A.,  ii,  149. 
Crystallisation   from   aqueous   solutions 
(Marc),  A.,  ii,  336. 
eutectic  (Vogel),  A.,  ii,  744. 
velocity  of  (Wagner),  A.,  ii,  29. 
velocity  of,  and  dissolution  (Marc), 

A.,  ii,  336. 
diminution  of  the  rate  of,  on  account 
of    adsorption     (Freundlich    and 
Posnjak),  a.,  ii,  438. 
relation     between    temperature     and 
pressure    of,     at     high    pressures 
(PusHiN   and  Grebentschikoff), 
A.,   ii,  830,  331. 
notes  on  (Wagner),  A.,  i,  72. 
in  ternary  systems  (Parravano  and 
Sirovich),  a.,  ii,  836. 
Crystallochemical  analysis.        See 

Analysis. 
Crystallography,    chemical,   studies    in 

(Barker),  T.,  2484;  P.,  253. 
Crystalloids  and  colloids  (Malfitano), 
A.,  ii,  240,  337. 
relation  of  proteins  to  (Roaf),  A.,  ii, 
655. 
Crystals,  fusion  and  thermal  expansion 
of  (Block),  A.,  ii,  128. 
dependence  of  the  form  of,  on  tempera- 
ture (Tammann),  A.,  ii,  630. 
isomorphous  mixed,  colour  of  (Wells), 

A.,  ii,  240, 
liquid,  circular  polarisation  of  (Gau- 
bebt),  a.,  ii,  510. 
internal  movement  of  (Mauouin), 

A.,  ii,  630. 
magnetic  analysis   of  (Lbhmann), 
A.,  ii,  631. 
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CryitalB,  liquid,  mixed,  refractive  indices 
of  (Gaubkkt),  a.,  ii,  109. 

ternary  mixed,  formation  of  (Sahmen), 
A.,  ii,  488. 

twin  (NiGGLi),  A.,  ii,  744. 
i|/.Cumene,  4:6-c?ichloro-5-iodo-,  5-iodo-, 

5-iodoso-,  and  5-iodoxy-  (Willgekodt 

and  Meyer),  A.,  i,  22. 
t|/-Cumidine,   aldol   base   from,    and   its 

derivatives  (Edwards,  Gaurod,  and 

Jones),  T.,  1388;  P.,  163. 
Cuminaldazine  (Pascal  and  Normand), 

A.,  i,  146. 
ji>-Cuminaldehyde-p-cuminylliydrazone 

and    its     derivatives    (Curtius    and 

Korte),  a.,  i,  309. 
Cuminil-l:3:4-xylylo8azone  (Padoa  and 

BoviNi),  A.,  i,  224. 
ja-Cuminylazoimide       (Curtius       and 

Korte),  A.,  i,  310. 
j'-Cuminylhydrazine     and     its    hydro- 
chloride and  nitroso-  (Curtius  and 

Korte),  A.,  i,  310. 
tl/Cumyl    iododichloride    (Willgerodt 

and  Meyer),  A.,  i,  22. 
i/'-CumyWichlorovinyliodoniuni  hydrox- 
ide, salts  of  (Willgerodt  and  Meyer), 

A.,   i,  22. 
^'-Comylthiolacetic  acid  (Kaijle  k  Co.), 

A.,  i,  354,  557. 
Cupreine,  absorption  spectrum  of  (Dobbie 

and  Fox),  T.,  77. 
Caprou8  salts.     See  under  Copper. 
Carbine  and  its  hydrochloride  (Leuchs 

and  Peirce),  A.,  i,  898. 
Cuscuta  arvensis  and  trifolia,  influence 

of  chemicals  on  the  germination   of 

(D'Ippolito),  A.,  ii,  82. 
Cyanamide  (Sonk),  A.,  i,  610. 
Cyananilio    acid,    formation    of,    from 

chloranilic  acid  (Riohter),  A.,  i,  571. 
Cyanic  acid,  decomposition  of,  in  aqueous 

solution  (Normand  and  Gumming), 

T.,  1852;  P.,  225. 
Cyanide-sulphides,  action  of,  on  diazo- 

com pounds  (Gutmann),  A.,  i,  397. 
Cyanine  colouring-matters,  constitiition 

of  (Konig),  a.,  i,  729. 
Cyanines,  constitution  and  synthesis  of 

(Kaufmann  and  Vonderwahl),  A., 

i,  503. 
Cyanogen,   spectrum  of  (Fowler  and 
Shaw),  A.,  ii,  215. 

action  of,  on  azoimide  (Oliveri-Man- 
dalX    and    Passalacqua),    A.,   i, 
144. 
Cyanogen  iodide,    electric  potential  of 
(Kovach),  a.,  ii,  728. 

Hydrocyanic  acid  {hydrogen  cyanide), 
presence  of,  in  plants  (Ravenna 
and  Bosinblli),  A.,  ii,  1084  ; 
(Mirande),  a.,  ii,  1085. 


Cyanogen :— 

Hydrocyanic  acid  (hydrogen  cyanide), 
lorniatiou  of,  in  the  high  tension 
electric  flame  (LiPlNSKi),  A.,  ii, 
896. 
formation  of,  in  germinating  seeds 
(Ravenna  and  Vecchi),  A.  ,ii,  194. 
effect  of,  on  the  leak  of  an  electro- 
scope (Rudge),  a.,  ii,  519. 
products  of  explosion  of  (Salomons), 

A.,i,  686. 
and  benzaldehyde,   solutions  of,  in 

water  (Wirth),  A.,  i,  702. 
evolution  of,  from  linseed  (Collins), 

A.,  ii,  586. 
inhibition  of  the  action  of,   in  the 
living  cell  (Warburg),  A.,  ii,  373. 
importance  of,   in   plant  chemistry 

(Jorissen),  a.,  ii,  864. 
influence   of,   on   the    excretion    of 
sulphur  in  urine  (Maonanimi), 
A.,  ii,  71. 
detection  of,  in  plants  (Ravenna 

and  Babini),  A.,  ii,  798. 
estimation  of,  in  sweet  and  bitter 

almonds  (de  Plato),  A. ,  ii,  80. 
estimation    of,    in    tobacco    smoke 
(Lehmann   and    Gundekmann), 
A.,  ii,  859. 
Cyanuric  chloride,  action  of,   on  mag- 
nesium organic  compounds  (OsTROQO- 
vich),  a.,  i,  662. 
Cyclamen    Europseicm,    constituents    of 

(Masson),  a.,  ii,  674. 
Cyclamio  acid  (Masson),  A.,  ii,  674. 
Cyclamine-aldehydes      and      -alcohols, 
preparation  of  (Kaufmann  and  Val- 
lette),  a.,  i,  655. 
Cydamose  and  its   osazone    (Masson), 

A.,  ii,  674. 
Cynanchotoxin  (Iwakawa),  A.,  ii,  282. 
Cypress  oil,  constituents  of  (Odell),  A., 

i,548,  574. 
Cystine  (Mauthner),  A.,  i,  335. 
Cytidine  (Levene  and  La  Forge),  A.,  i, 

326. 
Cytisine,   constitution  of  (Ewins),   P., 

329. 
a-   and  j3-Cytiaolidines,    synthesis   and 
constitution  of  (Ewins),  P.,  329. 


Dagingolic  acid  (Gottlieb),  A.,  i,  39. 
Dagingoresen  (Gottlieb),  A.,  i,  89. 
Damasoenine,  constitution  and  s3mthesis 

of,  and  its  salts  (Ewins),  T.,  544  ;  P., 

39. 
Dammar  resin  from  Borneo  (Gottlieb), 

A.,  i,  38,  89. 
Datura  stramonium,  constituents  of  the 

oil  from  (Meter  and  Beer),  A.,  ii,693. 
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DeaminoBtarine    (Kossel  and  Weiss), 

A.,  i,  592. 
A<"-Decadiene  (v.  Braun,  Drutsch,  and 

Schmatloch),  a.,  i,  434. 
Decahydro-jS-naphthaldehyde     and    its 
semicarbazoue  (DARZENSand  Lkroux), 
A.,  i,  627. 
Decahydro-d-naphthol,    stereoisornerism 
of  (Mascarelli  and  Recusani),  A., 
i,  761. 
Decahydro-/3-naphthyl  ketone,  glycidic 
est*!'  (Darzens  ami   Lekoux),  A.,  i, 
627. 
I)ecahydro-3-naphthylmethylglycidic 
aoid  and  ita  etbyl  ester  (Darzens  and 
Leroitx),  a.,  i,  628. 
Becahydro-^-naphthyl    methyl    ketone 
iind  its  seniicaibiizone    (Dakzens    and 
Leroi'x),  a.,  i,  628. 
Deoinene      {n-octylacetylene)      (NoERO- 

lingek),  a.,  i,  232. 
a-    and    /3-Sedimethylgranatenine    and 
their  salts (Willhtatter  and  Waser), 
A.,  i,  18. 
Dehydrohilic  acid  (Piloty  and  Thann- 

hau.ser),  a.,  i,  925. 
Dehydrocaouprene  (Ostrohisslbnsky), 

A.,  i,  283. 
Dehydrochloromethylhsemin     (KOster 

and  Greiner),  A.,  i,  670, 
Dehydrocorydiue  hydriodide  (Gadam  er), 

A.,  i,  48. 
Dehydrodicarvacrol,  cJibromo-,  and  di- 

chloro-  (Cousin),  A.,  i,  254. 
Dehydrodicarvacroquinone,      d/chloro-, 

tetracbloride  (Cousin),  A.,  i,  254. 
Dehydrodi-jo-thymol   and  its  dibenzoyl 
derivative    (Cousin  and  HSrissey), 
A.,  i,  695. 
Dehydroemodinanthranol     monomethyl 
etlier  (TuTiN  and  Clewer),  T.,  298  ; 
P.,  14. 
Dehydro^sofenohocamphoric    acid    (As- 
CHAN,  Sjostrom,  and  Peterson),  A., 
i,  200. 
Dehydroindigotln,  5:7:5':7'-^<rabromo-, 
and  its  salts  (Kalb),  A.,  i,  725. 
dichlororfibromo-,      Mchloro-,       and 
tetrachloTO-,    salts     of    (Badische 
Anilin-  &   Soda-Fabrik),   A.,   i, 
218. 
Density,   relation    between   refractivity 
and,     in     non -aqueous     solutions, 
(Rohrs),  a.,  ii,  309. 
of  gases  (Leduc),  A.,  ii,  831. 
of  solids  (Johnston  and  Adams),  A. , 
ii,  537. 
apparatus  for  determining  (Escard), 
A.,  ii,  1139. 
Deodorisatiou  (Kisskalt),  A.,  ii,  974. 
Deozymesityl    oxide,    semicarbazone  of 
(Law),  T.,  1021. 


Dephlegmator  (Krech),  A.,  ii,  1049. 
DesaurinB,  constitution  of  (Kelber  and 

ScnwAUZ),  A.,  i,  206. 
Desmotropio    compounds,  isomerism   of 

(Michael),  A.,  i,  631. 
Desyl-s-diphenylcarbamide       (Brazier 

and  McCombie),  T.,  2354  ;  P.,  287. 
Dextrin,  action  of  dilute  nitric  acid  on 
(Oechsner  de  Coninck  and  Ray- 
naud), A.,  i,  73. 
conversion  of  starch  into  (Malfitano 

and  Moschkoff),  A.,  i,  240. 
detection  of,  in  foods  (Vollant),  A., 
ii,  101. 
Dextrine  from  starch  (Prinosheim  and 
Lanohans),  a.,  i,  832. 
wood,  chemistry  of  (Yllner),  A.,i,163. 
Dextrose,   conversion    of   <£-glucosamine 
into  (Irvine  and  Hynd),  T.,  1128  ; 
P.,  126. 
conversion  of  propionic  acid  into,  in 

the  body  (Ringer),  A.,  ii,  1196. 
action   of  a   variety  of   Bacillus  eoli 
communis  on  (Harden  and  Pen- 
fold),  A.,  ii,  970, 
absorption  of,  by  blood  (Fisher  and 

Wish  art).  A.,  ii,  118.''). 
action  of  blood-serum  on  (Doxiades), 

A.,  ii,  289. 
action  of  hydrogen   peroxide  on  (Ef- 

front),  a.,  i,  534. 
action  of  leucocytes  on  (Levene  and 

Meyer),  A.,  ii,  577,  852. 
formation  of  lactic  acid  from,  in  the 
animal  body  (Embdkn,  Baldes,  and 
ScHMiTz),  A,,  ii,  1073. 
formation    of    an    osazone    by,   with 
phenylmethylhydrazine  (Neubero), 
A.,  i,  608. 
action  of  tissue-juices  on  (Levene  and 

Meyer),  A.,  ii,  577. 
reduction  of  disulphides  to  mercaptans 

by  (Claasz),  a.,  i,  851. 

desoxyn  and  phenyldesoxyn  of  (Nah- 

TUKOFF  and  Kotdkoff),  A.,  i,  762. 

estimation   of,   in    presence    of   other 

substances    (Rosenblatt),    A.,    ii, 

1003. 

estimation  of,  in  blood  (Oppler),  A., 

ii,  100. 
estimation  of,  in   blood,  colorimetric- 
ally  (Forschbaoh    and    Severin), 
A.,  ii,  697. 
estimation  of,  in  leather  (Parker  and 

Blockey),  a.  ,  ii,  498. 
estimation    of,     in     urine    (Oppler  : 

Stutterheim),  a.,  ii,  100. 
estimation  of,  in  urine  and  in  blood 
(Frank),  A.,  ii,  608. 
Diabetes  {glycosuria),  production  of,  by 
injection  of  adrenaline  (Kleiner  and 
Meltzer),  a.,  ii,  281. 
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Diabetes     {glycosuria),     inhibition     of 
(Micumcich),  a.,  ii,  855,  856. 
by  injection   of   sodium   carbonate 
(Pavy  and  Godden),  A.,  ii,  68. 
respiratory  exchange  in  (Leimdorfee), 

A.,  ii,  583. 
diminution  of  the  anti-tryptic  power 

of  blood  in  (Meyek),  A.,  ii,  588. 
action   of  hirudin   and  ergotoxin   on 

(Mioulicich),  a.,  ii,  855,  856. 
emotional    (Cannon,    Shohl,      and 

Wright),  A.,  ii,  72. 
experimental  (Maoleod  and  Pearce), 
A.,ii,  371. 
protein  metabolism  in  (Ringer),  A., 
ii,  1195. 
liver,  effect  of  antiglycosuric  medica- 
ments   on    (Neubauer),     A.,    ii, 
962. 
pancreatic,  fate  of  secretin  in  (Evans), 
A.,ii,  787. 
influence  of  injection  of  pancreatic 
extract  on  (Scott),  A.,  ii,  186. 
phloridzin,    mechanism    of    (Undkk- 
hill),  a.,  ii,  1195. 
influence  of  nutrition,  body-weight 
and  water  diuresis  on  (Roth),  A., 
ii,  963. 
influence  of  glutaric  acid  .on  (Ring- 
er), A.,  ii,  856. 
effect  of  injection  of  sodium  tartrate 
in  (Underbill),  A.,  ii,  787. 
post-anffisthetic  (Hawk),  A.,  ii,  466. 
severe,    pathology  and    treatment  of 
(Grafe  and  Wolf),  A.,  ii,  855. 
Oiaoenaphthylidenedione,  rfichloro- 

(Crompton  and  Smythe),  P.,  195. 
Diacetohydrazodicarbonamide   (LiNcii), 

T.,  1758. 
aS-Diacetoxyadipic     acid,    ethyl    ester 
(Davies,  Stephen,  and  Weizmann), 
P.,  94. 
2:4-I)iacetozybenzoic  acid,  rfjbromo-  (v. 

Hrmmelmayr),  a.,  i,  977. 
2:2'-Diacetoxy- 1 : 1'-dianthraquinonyl- 
methane  (Ullmann  and   Urm^nyi), 
A.,i,  717. 
Diacetozydimercuriaceto-o-tolnidide 
(ScHRAUTH  and  Schoeller),   A.,  i, 
930. 
Oiacetoxydimercori-o-toluidine 
(ScHRAUTH  and  Schoeller),  A.,  i, 
930. 
Diaoetoxymercuri-m-toluidine    and    its 
acetyl      derivative     (Schrautu     and 
Schoeller),  A.,  i,  930. 
Diacetoxymercuri-o-toluidinoaceticacid, 
ethyl  ester  (Schkauth  and  Schoel- 
ler), A.,  i,  931, 
aS-Diacetoxy-jB-methyladipio  acid,  ethyl 
ester  (Davies,  Stephen,  and  Weiz- 
mann), P.,  95. 


3:6-Diaoetox^phemylxanthen8ulplionic 

acid  and  its  barium  salt  (v.  L,iebig), 

A.,  i,  378. 
Diacetylcyanohydrins,  isomeric  (Diels 

and  Sthaumer),  A.,  i,  942, 
Diacetylfurazan    and     its    derivatives 

(Alessandki),  A.,  i,  655. 
Diacetykf/cZohexantrione  and  its  triben- 

zoyl  derivative  and  oximino-  (Hellek 

and  Kretzschmar)   A.,  i,  274. 
s-Diacetylhydrazide,       mercury       salt 

(Stollk,  Mam  pel,  Holzapkel,   and 

Leverkus),  a.    i,  226. 
Oiacetylhydrazoxime  and  its  derivatives 

(FoRSTERandDEY),  T.,  2238  ;  P.,  275. 
Diacetyl-laserol  (Morgenstern),  A.,  i, 

709. 
Diacetyloxime,  azine  of  (Forster  and 

Dey),  T.,  2240. 
2:3-Diacetylct/(;^opentadiene,       5-nitro-, 

and  its  salts  and  derivatives  (Hale), 

A.,  i,  566,  994. 
Diaoetylsantalin  and  nitro-  (Cain  and 

Simonsen),  T.,  1066;  P.,  140. 
Diacetyltartaric  acid,  conductivity  and 

dissociation  of  (Deakin  and  Rivett), 

T.,  127. 
Diacylanilides,         halogen-substituted, 

isomeric  change   of,    into  acylamino- 

ketones  (Angel),  T..  515,  P.,  46. 
Dialauine  calcium  chloride  (Pfeiffer 

and  V.  MoDELSKi),  A.,  i,  950. 
)3-Dialdehyde8,    condensation    of,    with 

acetonylacetone  (Hale),  A.,  i,  566. 
2:2'-Oialdehydo-6:6'-dimethyldipheiiyl 

(Mayer),  A.,  i,  478. 
3:3'-Dialdehydodiphenyl,  4  '.i'-dihxomo-t 

and     4:4'-rfichIoro-      (Farbenfabri- 

KEN  VORM.  F.  Bayer  k  Co.),  A.,  i, 

474. 
3:3'-  Dialdehy  dodipbeny  1-4 : 4'di8alphonic 

acid     (Farbenfabriken  yorm.    F, 

Bayer  &  Co.),  A.,  i,  475. 
Dialkyl  phosphites,  tautomerism  of  (Mi- 

LOBENDZKl),  A.,  i,  155. 

Dialkylacetic    acids,    optically    active 

(Fischer,  Holzapfel,  and  v,  Gwin- 

ner),  a.,  i,  157. 
Dialkylcarbamides,        preparation      of 

(Fichteu  and  Becker),  A.,  i,  15. 
Dialkylaminosuccinic  acid  and  its  salts 

and  nitroso-  (Frankland  and  Smith), 

T.,  1725  ;  P.,  224. 
5:6-Diallylbarbitaric  acid  {5:5diallyl- 

malonylcarbamide)       (Johnson     and 

Hill),  A.,  i,  135. 
Diallylethylenediparabanic    acid    (Na- 

gele),  a.,  i,  796. 
Diallylethylenedithiodiparabanic     acid 

(Nagele),  a.,  i,  79tj. 
Diallylmalonylcarbamide.     See  Diallyl- 

barbituric  acid. 
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5:6-Diallylmalonylgaa]iidine  (Johnson 

and  Hill),  A.,  i,  135. 
Diamidothiophosphorie    aoid    and     its 

silver  salt  andphenyl  ester  (Ephraih), 

A.,  i,  27. 
Diamond,    formation    of,     from   carbon 
(v.  Bolton),  A.,  ii,  45. 

thermal    conductivity    of    (KoENlos- 
beucer),  a.,  ii,  231. 
Di-isoamylamine   salts    (Dehn),  A.,   i, 

241,  242. 
Diamylose  and  its  hexa-acetate  (Prinos- 

HKiM  and  Langhans),  A.,  i,  833. 
Oianhydrotrisdiphenylsilicanediol  ( K  i  p- 

I'l-Sii),  T.,  2134  ;  P.,  244. 
Dianilino-p-benzoquinone,         dihromo- 

(VAX  Erp),  A.,  i,  29. 
Dianiliiio-/7-benzoqainoneanil,         iodo- 

(ToRKEY  and  Hunter),  A.,  i,  476. 
Dianilinophenol-blue  (Helleb),  A.,  .i, 

918. 
Di-S-anilino-a-phenylbatane  (v.  Braitn 

and  K ruber),  A.,  i,  265. 
6-8-Dianilinoquiniiarin  (Fret),  A.,  i, 

477. 
Dianilinostilbene,    r^{-?n-chloro-,   mono- 

and   its    dibenzoyl    derivatives,    and 

their  salts  (Bailey  and  MoCombie), 

T.,  2273  ;  P.,  266. 
Dianiloindophenol,     and     di-p-a,m\no-, 

acetyl    derivative    (Heller),    A.,  i, 

916. 
w-Bianisylaminotriphenylmethane 

(Wii:i,and  and  Lecher),  A.,  i,  907. 
Si-z^-anisyldiacetylene  (Manchot, 

Withers,  and  Oltrogge),  A.,  i,  231. 
a^-Di-p-aniBylguanidine,  and  its  j9-benz- 

oyl  derivative  (Johnson  and  Cher- 

noff),  a.,  i,  219. 
Oianiaylidenedimethylethylenedihydr- 

azine  (Backer),  A.,m,  731. 
Dianisylidenepentaerythritol      (Read), 

T.,  2092. 
Bianisylthiocarbamide  (v.  Braun  and 

Deut.sch),  a.,  i,  694. 
l:2:l':2'-Oianthraceneacridi]ie       (Ull- 

mann  and  UsMfesYi),  A.,  i,  717. 
l:2:l':2'-Dianthracenexanthen       (Ull- 

MANN  and  tJRM^-NYi),  A.,  i,  717. 
I:l'-Diantliracylmethane,     2:2'-dfhydr- 

oxy-,  and  its  diacetyl  derivative  (Ull- 

MANN  and  Urm^nyi),  A.,  i,  716. 
l:2:l':2'-Dianthraquinoneacridiae 

(Ullmann  and  tJRMfeNYi)  A.,i,  717. 
Dianthraquinonezanthen  (Ullmann  and 

URMfeNYl),  A.,  i,  717. 
1:2:1':  2'-Oianthraqiiinonexantlione 

(Ullmann  and   Urm^nyi),  A.,  i,7l7. 
Dianthraqainonyl,        dibromorfiamino- 
(Ullmann),  a.,   i,  996. 

sulphides,     rft-1-amino-    (Lenhard), 
A.,  i,  997. 


Dianthraquinonylamine,  thio-  (Bad- 
iscHE  Anilin-  &  Soda-Fabrik),  a., 
i,  1013. 

Dianthraquinonylamines,  o-amino-,  pre- 
paration of (Farbenfabuiken  vorm. 
F.  liAYEii  &  Co.),  a.,  i,  198. 

Dianthraqoinonylearbamides,  prepara- 
tion of  (Farbwekke  vorm.  Meister, 
Lucius,  &  Bru.ning),  A.,  i,  119. 

l:l'-DianthraquinonyI-2:2'-dialdehyde, 
and  4:4'-  and  6:6'-rfichloro-  (  Badische 
Anilin-  &  Soda-Fabrik),  A.,  i,  362. 

Irl'-OiantliraqTiinonylmethane,  2:2'-di- 
hydroxy-  (Ullmann  and  (jRMfcNYi), 
A.,  i,  717. 

Dianthraquinonylthiodiphenylamine, 
bromo-,  preparation  of  (Ullmann  and 
Ullmann),  A.,  i,  389. 

l:l'-Oianthrimide,      hydroxy-      (Farb- 

WERKE    VORM.     MeISTER,    LuCIUS,    & 

BRiJNis'G),  A.,  i,  996. 
Diarylamines,  preparation  of  (Knoll  & 

Co.),  A.,  i,  345,  960. 
Diaitase  (Chrzaszcz),  A.,  i,  402. 

pure,    preparation   and    properties  of 

(P&ibram),  a.,  i,  927. 
influence  of  bile  ou  (Minami),  A.,  i, 

402. 
influence    of  lecithin  and   lipoids   on 

(Minami),  A.,  i,  402. 
action     of,    on     sugars    and    starch 

(BiEBBY  :  VAN  Lakr),  A.,  i,  672. 
of  malt,  influence  of  temperature  on 

(van  Laer),  a.,  ii,  244. 
pancreatic,   preparation  of  (Lob),  A., 

ii,  1188. 
of  serum,  influence  of  the  kidneys  on 

(van  der  Ebve),  a.,  ii,  61. 
of  serum  and  lymph,   relation  of  the 
pancreas  to  (Gould  and  Carlson), 
A.,  ii,  61. 
Diastases,  action  of  ultra-violet  light  on 
(Agulhon),  a.,  i,  61. 
arrest  of,   by  filtration  (Holderer), 
A.,  ii,  903. 
Diazoacetic  acid,  ethyl  ester,  reduction 
of  (Darapsky  and  Prabhakar),  A., 
i,  543,  841. 
Diazoacetone  and  its  cyanide   (Wolff 

and  Greulich),  A.,  i,  1029. 
Diazoacetylacetone  anhydride.    See  4- 

Acetyl-5-methyl-l:2:3-oxadiazole. 
o-Diazoimines,  constitution  of  (Morgan 

and  Micklethwait),  P.,  325. 
Diazoamino-j)-toluene,        3 :3'-dzbromo- 

(Norman),  T.,  1916  ;  P.,  232. 
s^Ti-Diazobenzene,  ^-chloro-,  oxidation 
of  (Bamberger  and  Baudisch),  A., 
i,  733. ' 
4-2>-Diazobenzylhydantoinethylxanthate 
(Johnson  and  Brautlecht),  A.,  i, 
805. 
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DiA20-oompoandt,  optical  behaviour  of 
(Hantzsch  and  Lifschitz),  A.,  ii, 
1116. 

action   of   arsenites  and   cyanide-sul- 
phides on  (Gutmann),  a.,  i,  397. 

aliphatic,    constitution   of    (Thiele), 
A.,  i,  16. 
Diazomethane,  reactions  of  (Staudinger 

and  Kui'FEr),  A.,  i,  245. 
Diazonium  salts,  non-aromatic  (Morgan 
and  Keilly),  P.,  334. 

solid,    preparation    of    (SxRUszYiisKi 
and  Sventoslavsky),  A.,  i,  5.5. 
2-Diazo  - 1  -  ox]maphthalene  -  5  -  sulphonic 

acid,  chloro-  (Kaf.le  &  Co),  A.,  i,  814. 
1  -Diaao  -  2  -  oxynaphthaleae  - 4 -  sulphonic 

acid,  chloro-  (Kalle&Co.),  A.,  i,  814. 
Dibenzaldazine,  rfi-o-hydroxy-,  disodium 

salt  (CuRTius  and    Glaser),    A.,   i, 

506. 
Dibenzaldehyde     o-rfisulphide    (Fried- 
lander  and  Lenk),  A.,  i,  702, 
Dibenzamil  and  its  derivatives  (Wolff), 

A.,  i,  1028. 
5:5 -Dibenzhydryl-2:2'-bis- 1:3:4-  oxadi- 

azole,    and    rf!-«-chloro-,    and     di-n)- 

hydroxy-  (Stoll6  and  Schmidt),  A., 

i,  1037. 
3:6-Dibenzhydryl-l:2:4:5-tetrazine,    di- 

ci>-bromo-,    and   c^i-«-chloro-    (SroLLii 

and  Schmidt),  A.,  i,  1036. 
Dibenzhydrylthiocarbamide  (v.  Braun 

and  Deutsoh),  A.,  i,  694. 
2:5-Dibenzhydryl-l:3:4-triazole,  and  1- 

amino-  (StollS  and  Schmidt),  A.,  i, 

1036. 
Dibenzo-77i-chloroauilide    (Bailey    and 

McCombie),  T.,  2275. 
Dibenzocj/c^oheptadienecarboxylic     acid 

and  its  methyl  ester  (Kenner),   P., 

187. 
DibenzocycZoheptadienedicarboxylicacid 

(Kenner),  p.,  187. 
Dibenzoci/dolieptadienoiie,   reactions   of 

(Kenner  and  Turner),  P.,  277. 
Dibenzocyc/ooctadienetetracarboxylic 

acid,  tetraetliyl  ester  (Kenner),  P., 

187. 
Dibenzoylacetylhy  drazide(  Stoll6,  M  a  m  - 

PEL,  HoLZAPFEL,  and  Leverkus),  a., 

i,  226. 
7-Dibenzoylacetylmethane    (Michael), 

A.,  i,  632. 
o5-Dibenzoylbutane,  action  of  sodamide 

ou  (15aiter),  a.,  i,  777. 
Dibenzoylcarbamide,as-rft-o-nitro-(DiELS 

and  Wagner),  A.,  i,  512. 
Dibenzoyldiacetylhydrazide       (Stolli^, 

MaMPEL,  HOLZAPFEL,andLEVERKUS), 

A.,  i,  226. 
BibenBoyl-jo-dimethylaminophenylhydr- 
azide  (S  roLLhi),  A. ,  i,  920. 


Dibenzoyldioxynitrostyrene        (Rosen- 

mund),  a.,  i,  843. 
3:4-Dibenzoylfurazan,  2:3-(2ichIoro- 

(Boeskken  and  Bastet),  A.,  i,  724. 
Dibenzoylglyoxime    peroxide,   constitu- 
tion of  (Boeskken  and  Bastet),  A., 

i,  724. 
5-Dibenzoylhydrazide,      mercury      salt 

(SroLLii;,   Mampel,  Holzapfel,   and 

Leverkus),  a.,  i,  225. 
Dibenzoylhydrazodicarboxylic         acid, 

ethyl  ester  (Stolli5,  Mampel,  Holz- 
apfel and  Leverkus),  A.,  i,  228. 
Dibenzoyliodomethane  (Abell),  T.,  997; 

P.,  145. 
Oibenzoylmethane,  the  tautomeric  forms 

of  (Abell),  T.,  998  ;  P.,  145. 
a  :4-Dibenzoyloxyphenylacetonitrile 

(Aloy  and  Rabaut),  A.,  i,  462. 
a:4-Dibenzoyloxy-o-tolylacetonitrile 

(Aloy  and  Rabaut),  A.,  i,  462. 
Dibenzoylphenylethane     (Abell),     T.; 

997  ;  P.,  145. 
4:6-Dibenzoylisoplithalic    acid   (W.    H. 

and  M.  Mills),  T.,  2200  ;  P.,  242. 
)3-Dibenzoylpropionic  acid,   ethyl  ester 

(Abell),  T.,  996;  P.,  145. 
7-I)ibenzoylpropionylmethaiie  (Michael 

and  HiBBERT),  A.,  i,  632. 
Dibeixzoylprotocatechualdehyde(Ro8EN- 

mund),  a.,  i,  843. 
Dibenzoylsantalin    (Cain    and    Sihon- 

sen),  T.,  1067  ;  P.,  140. 
Dibenzoyltartaric  acid,  di-  o-,  m-,  B.ndp- 

bromo-,  -chloro-,  and   -iodo-,  methyl 

esters    (Frankland,     Carter,     and 

Adams),  T.,  2470  ;  P.,  292. 
2:5-Dibenzoylterephthalic  acid  and  its 

sodium  salt  (W.  H.  and  M.  Mills), 

T.,  2199  ;  P.,  242. 
Dibenzylamine  salts  (Dehn),  A.,  i,  241. 
Dibenzylamine,    di-m-chloro-,    and    its 

salts  and  uitroso-derivative  (CuRTlus 

and  Wewer),  A.,  i,  310. 
Dibenzyl-^S-o-anisylethylcarbinol  and  its 

chloride  (Okechofk   and   Meerson), 

A.,  i,  621. 
aa-Dibenzyl-^arabitol   (Paal  and  KiN- 

scher),  a.,  i,  31. 
Dibensyl-^carboxylic  acid,  sodium  and 

calcium  salt  (Liebekmann  and  Mit- 

ter),  a.,  i,  466. 
Dibenzyldietbylstannane    (Smith    and 

Kipping),  T.,  2561  ;  P.,  314. 
Dibenzyldihydroretene,  t^ihydroxy- 

(Heiduschka  and  Grimm),  A.,  i,  108. 
Dibenzyldimethylammonium  iodide 

(WiKLAND  and  Fresskl),  A.,  i,  903. 
■^-Dibenzyldimethylmethylenediamine 

(Mannich  and  Kuphal),  A.,  i,  218. 
Dibenzylethylpropylstannane       (Smith 

and  Kipping),  T.,  2561  ;  P.,  314. 
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l:3-Sibenxylc^cZoheptaii-2-one 

(Borsche),  a.,  i,  194. 
l:3-OibeniyIryc/ohexan-2-one(BoRscHE), 

A.,  i,  194. 
5-Dibenzylhydrasinet,     di-o-,     and     m- 

liydroxy-,  and  their  salts  and  deriv- 
atives (CuRTlus  and   KupPERs),    A., 

i,  505. 
s-    and    aa-Dlbenzylhydrazineg,    di-m- 

chloro-,  and  their  derivatives  (CURTIUS 

and  Wkwek)    A.,  i,  310. 
Dibenzylideneacetone.       See      Distyryl 

ketone. 
2:2'-Dibenzylideneamline  (Mater),  A., 

i,  478. 
Dibenzylideneanthraqainonyl-2-hydr- 

azone  (Mohlat,  Viertel,  and  Riin- 

kr),  a.,  i,  705. 
Dibeniylidenedipioolinio  dihydrazide  and 

rfi-o-chloro-  (Meyer  and  Mally),  A., 

1,  515. 
5:5'-DibenzyUdene-3:3'-eth7lenedirlio- 

danin,  5  5'-(/i-jo-hydroxy-,  and  5:5'-di- 

m-nitro-  (Nagei.e),  A.,  i,  796. 
Dibenzylidenepentaerythritol  and  di-o-, 

-vi;  and  -;j-nitro-  (Read),  T.,  2091. 
Dibenzylidenepicolide  (Scholtz),  A.,  i, 

386. 
Dibenzylidenequinolinic      dihydraiide, 

and  di-o-ch\oTo-  (Meyer  and  Mally), 

A.,  i,  515. 
Dibenzylmalonyl  chloride,   anilide  and 

amide  (Leucus  and  Kadulescu),  A., 

i,  179. 
Dibeiizylolivil(KoERNERandVANZEiTi), 

A.,  i,  353. 
Si-o-benzylozybenzaldazine       (Pascal 

and  Normaxd),  A.,  i,  147. 
l:3-Dibenzylc?/c/opentaii-2-one 

(Borsche),  A.,  i,  194. 
Dibenzylsilicanediol,      preparation      of 

(Robinson  and  Kipping),  T.,  2146 ; 

P.,  245. 
Bibenzyl-silicol8and-Bilioone8(MARTiN), 

P.,  326. 
Dibenzylstannic      salts     (Smith      and 

Kipping),  T.,  2557;  P.,  314. 
Di-isobutylamine salts (Dehn),  A.,i,  241. 
Bi-H-butylaminosacciaic    acid    and    its 

salts  and  rfinitroso-  (Frankland  and 

Smith),  T.,  60. 
Di-»-butyl  ketone  and  its  semicarbazone 

(Pickard  and  Kenyon),  T.,  629. 
Di-sec. -butyloxamide       (Blaise        and 

Picard),  a.,  i,  747. 
aa- Di-?i-butylsuccinic  acid  (Blaise  and 

Picard),  A.,  i,  747. 
Dioarbamidodipbenyldecane     (Borsche 

and  Wollemann),  A.,  i,  23. 
l:4-Dicarbainidopiperazine  and  its   di- 

nitroso-derivative    (Backer),    A.,    i, 

731. 


oo'-Dicarbethoxyaminotolane  (Ruocli), 

A.,  i,  914. 
oo'-Dicarbimidotolane   (Ruooli),   A.,   i, 

914. 
Dioarbonatodiphenyl,  o^ihydroxy-  (Liefi- 

ERMANN  and  Herrmuth),  a.,  i,  447. 
3-Dicarbozylic      compounds,      reaction 

between      alkylideue-urethanes      and 

(HiANCHi),  A.,  i,  542. 
Dichloralcaffeine  (Leulier),  A.,  i,  644. 
Diohloralnrotropine    (Leulier),    A.,  i, 

644. 
Di-<mhloroacetyltartaric  acid,  isobutyl, 

ethyl,  and  methyl  esters,  and  their  tem- 
perature-rotation  curves  (Patterson 

and  Davidson),  T.,  374  ;  P.,  43. 
Diehrysophanol,    hexa-ncetyl    derivative 

(Hesse),  A.,  i,  277. 
2:3-Dicinnamoyl(;2/c/ope&tadiene,  and  5- 

nitro-,  .sodium  salt  (Hale),  A.,  i,  994. 
Dioinnamylideneacetopbenone,         di-p- 

chloro-,  and  its  acetal  (Straus),  A.,  i, 

992. 
6:6'-Dicinnaiiiylidene-3:3'-ethylenedi- 

rhodanin  (Nagei.k),  A.,  i,  796. 
Dicinnamylidenepentaerytliritol(READ), 

T.,  2092. 
Sioinnamylidenepicolide  (Scholtz),  A., 

i,  386. 
Di-o-coumaric      acid     (Fischer     and 

HoEscn),  A.,  i,  859. 
s-Di-;7-caminylhydrazine  and  its  deriva- 
tives (Curtius  and  Korte),  A.,  i,  310. 
Di-;;-cuminylidenedi-^-caminyldihydro- 

tetrazone  (Curtius  and  Korte),  A.,  i, 

310. 
Di-)f-camyliodonium  hydroxide  and  5- 

iodo-,    salts     of    (Wjllgerodt     and 

Meyer),  A.,  i,  22. 
Di-jt7-cyanocarbanilide     (Bogert     and 

Wise),  A.,  i,  451. 
Oicyanodiamide,  action  of  hydrazine  on 

(HoFMANN  and  Ehrhard),  a.,  i,  919. 
Dicyclic  compounds,  comparison  of,  with 

naphthalene  (Fries),  A.,  i.  656. 
Didepsides  (Fischer  andHoEscn),  A.,  i, 

859. 
5:5-Di-j;-dimethylaminobenzylideue-3:3'- 

ethylenerhodanin  (Nagele),    A.,    i, 

795. 
Bi-p-  dimethy  lamino  -  aa-  diphenyl- A«- 

batylene  (Lemoult),  A.,  i,  583. 
Di-;7-dimethylamino-oa-diphenyl-/3-,  and 

-7-methyl-Aa-butylenes     (Lemoult), 

A.,  i,  583. 
Di-pdimethylamino-ao-diphenyl-i8- 

methyl-Aa-propylene  (Lemoult),  A., 

i,  583. 
Bidymium,  absorption  spectra  of  (Ball), 

A.,  ii,  877. 
Bidymium   ^erchlorate    (Golblum   and 

Terlikowski),  a.,  ii,  262. 
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Didymolit6  (Meistek),  A.,  ii,  050. 
Dielectrics    and    Dielectric    constants. 

See  under  Electrochemistry. 
Diemodinol,       octa-acetyl        derivative 

(Hesse),  A.,  i,  277. 
Dieosin-benzidide       and       -dianisidide 

(Cain  and  Brady),  T.,  2308. 
Diervilla  Florida,   fmit  of  (Dawson), 

A.,  ii,  864. 
Diet,  importance  of  fats  in  (Osborne, 
Mendel,  and  Ferry),  A.,  ii,  779. 

effect  of  change  of,  on  the  equivalent 
equilibrium  of  bases  (Luithlen), 
A.,  ii,  792. 

effect  of,  on  the  metabolism  of  sodium 
and  potassium  in  the  dog  (Gi<;rard), 
A.,  ii,  656. 
Diethozyaoetic  acid,  ethyl  ester,  action 

of  acid  chlorides  on  (Mylo),  A.,  i,  4. 
Diethozyacetohydrazide    (Bruno     and 

Mylo),  a.,  i,   162. 
Di-o-ethozybenzaldazine    hydrochloride 

(Cuktius  and  Glaser),  A.,  i,  506. 
Di-o-and  ^-ethozybenzaldazines  (Pascal 

and  Normaxd),  A.,  i,  147. 
Diethozy-jt7-benzoquinonedietliyllx6mi- 

aoetal,       di-iodo-       (Torrey       and 

Hunter),  A.,  i,  476. 
2':4'-Diethozy-l-benzoylcoamarone  and 

5-  and  5'-bromo-  (Tambor,  Gunsberg, 

Keller,       Chanschy-Herzenberg, 

KosEXKNOPF  and  'Lichentenbaum), 

A.,  i,  44. 
Di-o-ethozybenzylamine    and    its    salts 

(CuRTius  and  Glaser),  A.,  i,  506. 
Di-o-ethozybenzylidenebenzidine  (Gat- 

termanx),  a.,  i,  985. 
Diethozybatinene,        derivatives        of 

(Vkiuier),  a.,  i,  72. 
2 ':4' -Diethozychalkone,  5 -bromo-2-hy dr- 

oxy-  and  2-hydroxy  (Tambor,  GOns- 

BERG,    Keller,   Chanschy-Herzen- 
berg, Rosenknopf,  and  Lichenten- 
baum), A.,  i,  44. 
1-   and  2-aj3-Diethozyethylthiolanthra- 

quinones  (Gattermaxn),  A.,  i,  1003. 
Di-o-ethozystilbene  (Pascal  and  Nor- 

mand),  a.,  i,  147. 
Diethyl  sulphide,  jS-amino-,  and  its  salts 
(Schneider,  Muller,  and  Beck), 
a.,  i,  192. 
chloroamino-,  hydrochloride  and 
picrate  (Gabriel  and  Colman), 
a.,  i,  529. 

sulphoxide,    )3-amino-,    and   its    salts 
(Schneider,  Mctller,  and  Beck), 
A.,  i,   192. 
Diethylamine  salts  (Dehn),  A.,  i,  241, 

212. 
Dietbylaminobenzyl    alcohol    and     its 

derivatives  (v.  BlUUN  and  Krubeb), 

A.,  i,  971. 

c.  ii. 


8-Diethylamino  A/St-heptadi-inene     and 

its  salts  (Viguier),  A.,   i,   7. 
Diethylammoniam  hydrogen  carbonates 
(Fighter  and  Becker),  A.,  i,  16. 

nitrite  (Ray  and  Rakshit),  T.,  612; 
P.,  41. 

selenibromide   (Gutbier  and  Grcne- 
walu),  a.,  i,  241. 
Diethylaniline      telluri-bromide       and 

■chloride     (Gutbier,     Flury,     and 

EwALD),  A,,  i,  689. 
Diethylaniline,  o-amino-.     See  Diethyl- 
o-phenylenediamine. 

o-nitro-,     and     its    salts    ("Weissen- 
bergek),  a.,  i,  690. 
Diethylbarbituric   acid,  codeine   salt  of 
(Knoll &;  Co.),  A.,  i,  210. 

quinine  salt  (Merck),  A.,  i,  1013. 
s-Di-a-ethylbutyrylhydrazide     (Stolle, 

Mampel,  Holzapfel,  and  Levbrkus), 

A.,  i,  227. 
Diethylcarbamic  acid,  diethylammonium 

salt  (Ficuter  and  Biccker),  A.,  i,  16. 
Diethylcarbonatoheza-acetylg^alloyl- 

leucodigallic  acid  (Niekensteix),  A., 

i,  471. 
9:10-Diethyldihydroanthracene,       9:10- 

c^ihydroxy-,      and       its      derivatives 

(Clarke  and  Carleton),  A.,  i,  29. 
Diethylenediaminecobaltio  salts,         di- 

chloro-,  chlorouitro-,   nitroaquo-,   and 

nitrothiocyauato-    (Werner),   A.,    i, 

10. 
Diethylethylenediparabanio    acid    (N.v- 

gele),  a.,  i,  796. 
Diethylethylenedithiodihydantoin  (Na- 

GELK),  A.,  i,  796. 
Diethylethylenedithiodiparabanic     acid 

(N.vgele),  a.,  i,  796. 
Diethylhydantoin     (  Rosen  mund      and 

Herhmann),  a.,  i,  244. 
Diethylolivil  (Koerner  and  Vanzetti), 

A.,  i,  352. 
Diethyl woolivil    (Koernbb    and    Van- 

zetti),  a.,  i,  353. 
Diethyl-o-phenylenediamin«  and  its  salts 

(Weissenber(;er),  A.,  i,  690. 
3:8-Diethylrubazonic  acid  (Wahl   and 

Doll),  A.,  i,  537. 
Diethylsphingosine  (Riesser  and  Thieb- 

felder),  a.,  i,  373. 
Diethylsalphone,  S-amino-,  and  its  salts 

(Schneider,  Muller,  and  Beck),  A., 

i.  192. 
Diethylthiocarbamylglyoollic  acid    and 

its  derivatives  (Holmberg),  A.,  i,  131. 
Diethylthionyl-2 :2>propane       (Fighter 

and  Wexk),  A.,  i,  424. 
Dii'soengenol,   constitution    and  deriva- 
tives of  (Puxeddu),  A.,  i,  185. 
Dit'^neagenol,     bromo-,      diethyl      ether 

(Puxeddu),  A.,  i,  255. 

95 
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Oif«ralic  acid  (Fischbk  and  Hoesch), 

A.,  i,  859. 
Diffaiion  (Liesegaxo),  A.,  ii,  541. 
determination    of,    of   dissolved    sub- 
stances (Oholm),  a.,  ii,  905. 
velocity  of,  in  disperse  systems  (Sved- 

BERO),  A.,  ii,  142. 
experiments,  calculation  of  (Scarpa), 

A.,  ii,  904. 
behaviour  of  edges    and    comers    in 
experiments    on    (Liesegang),    A., 
ii,  141. 
Osmosii,  mechanism  of  (Fovard),  A., 

ii,  141  ;  (GiLLET),  A.,  ii,  1043. 
Osmotic    membranes   (Bautell),    A., 

ii,  628. 
Osmotic  pressure  (Pbud'homme),  A., 
ii,  24  ;  (Trouton),  A.,  ii,  237. 
history  of  (Walden),  A.,  ii,  542. 
measurement   of  (Fouard),   A.,   ii, 

436. 
vapour  pressure,  theory  of  (Short- 
er), A.,  ii,  437. 
of  solutions  (Shorter),  A.,  ii,  24  ; 
(RbYCHLEB  :     GiLLET),      A.,     ii, 
1043. 
Oifluorescein-benzidide,  -dianisidide  and 
tolidide  (Cain  and  Bkady),  T.,  2308. 
Di-9-fluorylamine   (CrnTius  and  Kok), 

A.,  i,  733. 
^-Diformylhydrazide,  silver  and  mercury 
salts  (Stolle,  Mampel,  Holzapfel, 
and  Lkverkus),  A.,  i,  226. 
Difurfurylidenepentaerythritol   (Read), 

T.,  2091. 
Difurfnrylidenepicolide  (Scholtz),  A.,  i, 

386. 
Digestion,  action  of  gases  on  (Laqcexjr 
and  Brunecke),  A.,  ii,  1188. 
in  dogs  (London,  Riwosch,   Mepis- 
soFF,  Stassoff,  Mazijewski,  Da- 

GAEFF,       GabRILOWITSCH,      KryM, 

Holmberg,  Wiedemann,  Gillels 
and  Solow^eff),  A.,  ii,  1185. 

Digin  (Tambach),  A.,  i,  375. 

Digingolic  acid  (Gottlieb),  A.,  i,  39. 

Digitalis,  action  of,  ou  the  heart  (Bds- 
quet),  a.,  ii,  966. 
assay  of  (Burmann),  A.,   ii,  603. 

Digitalis  purpurea,  glucosides  from  the 
leaves  of  (Kraft),  A.,  i,  373  ;  (Tam- 
bach), A.,  i,  375. 

Digitalis  substances,  influence  of  en- 
zymes on  (Holste),  A.,  i,  575. 

DigitosaponinB  (Kraft),  A.,  i,  374. 

Diglycine  barium,  calcium,  magnesium, 
and  strontium  chlorides  (Pfeiffeb 
and  V.  Modelski),  A.,  i,  950. 

Diglycylglycine  calcium  chloride  (Pfeif- 
FER  and  V.  Modelski),  A.,  i,  950. 

Diheptylidenepentaerythritol  (Read), 
T.,2091. 


Dicj/cZohexyl,  preparation  of  (Sabatieb 

and  Murat),  A.,  i,  547. 
Dic^c^ohezylamine  aurichloride  (Wills- 
tatter  and  Hatt),  A.,  i,  545, 
ao-   and  a$-  DicyeZohexyletbane  (Sab- 

ATiER  and  Mdrat),  A.,  i,  617. 
Di-n-hexyl  ketone   ;j-uitrophenylhydra- 

zone  (PiCKARD  and  Kknton),  T.,  629. 
07-DicycZoliexylpropane  (FrSzouls),  a., 

i,  629. 
Diri/cZohexylpropanes,     four     isomeric, 

preparation  of  (Sabatier  and  Murat), 

A.,  i,  757. 
Dihydroararobinol  (Tutin  and  Cleweb), 

T.,  295. 
Dihydrocaffeio  acid,  /3-amino-  (Posneb), 

A.,  i,  455. 
Dihydrocampholytic   acid,    amino-,   de- 
rivatives     nf,     and      /r«)(.s-hydroxy- 

(Noyes  and  Potter),  A.,  i,  786. 
i-  and  rfrf-Dihydrocarvenolio  acids  and 

their  derivatives  (Wallace),    A.,  i, 

878. 
Dihydrocaryophyllene     (Deussen    and 

ViELlTz),  A.,  i,  368. 
Dihydrocedrenes  (SEMMLERand  Mayer), 

A.,  i,  480. 
Dihydrocominaldehyde  and  its  deriva- 
tives    (FRANCE.SCONI    and    Sernagi- 

OTTo),  A.,  i,  38. 
6:18-Dihydrodinaplitlianthracene  (W.  H. 

and  M.  Mills),  T.,  2204  ;  P.,  243, 
Dihydroferulic  acid,  /3-amino-  (Posner), 

A.,  i,  4r)6. 
2:5-Dihydrofaran-2;5-dicarboxyIie  acid, 

amides  and  chloride  of  (Fischer,  Hess, 

and  Stahlschmidt),  A.,  i,  901. 
Dihydrorrpoharmine  methiodide  (Hasen- 

fbatz).  A.,  i,  797. 
Dihydrohydrastinines    and    their    salts 

(Freund  and  Shibata),  A.,  i,  488. 
Dihydro-^'-indole  and  its  salts  and  de- 
rivatives (v.  Braun  and  Gawrilow), 

A.,  i,  498. 
Dihydrolauronolic    acid    (Noyes    and 

Burke),  A.,  i,  159. 
Dihydro-o-methylmorphimethine  methyl 

ether,  bromohydroxy-,  and  its  acetyl 

derivative    (P«chorr,    Dickhauser, 

and  d'Avls),  A.,  i,  720. 
Dihydroisomyristioin,     )3-bromo-a-hydr- 

oxy-  (Scandola),  A.,  i,  196. 
4:5-Dihydromoxazole,       5-imino-4-oxi- 

mino-3-hydroxy-  (Wieland  and  Bau- 

mann),  a.,  i,  839. 
Dihydrophorone  and  its  semicarbazone 

(Paal),  a.,  i,  703, 
rf-Dihydropulegenamide  ( Wallach),  A,, 

i,  878. 
Dihydropulegene    ( 1  -  nuthyl-Z-i&opropyl- 

cyclopcntanc  (Wallach  and  Meyer), 

A.,  i,  878. 
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Oihydropyrrocoline   and   ita  compound 

with  mercuric  chloride  (Scholtz),  A., 

i,  386. 
Dihydroquinazolines  ( BoGERiand  Bea  i,), 

A.,  i,  393  ;  (Bogeht  and  Geiger),  A., 

i,  395. 
Dihydroquinazolinebenzoic  acid,  hydro- 
chloride and  baiimn  salt  (Gabriel), 

A.,  i,  392. 
Dihydroquinazolinepropionic    acid    and 

its    hydrochloride    and    barium    salt 

(Gabriel),  A.,  i,  392. 
4-I)ihydroquinazolone,  amino-,  brorao-, 

and  nitro-  (Bogert  and  Geigeb),  A., 

i,  396. 
Diliydro!soquinoline-2-carboxyphenyl- 

ethylamide  and  its  salts  (Decker),  A., 

i,  581. 
Oihydroresorcins,    acyl    derivatives    of 

(Crossley  and  Renouf),  T.,  1524  ; 

P.,  223. 
Dihydrosabinene  (Wallach),  A.,  i,  202. 
Dihydrouridine  (LsvENEand  La  Forge), 

A.,  i,  326. 
DihydroTetivenol  and  its  acetate  (Semm- 

LER,    RissE,  and  Schboter),    A.,   i, 

882. 
Di-indenyl  and  its  tetrabromides  (Grig- 

nard  and  Courtot),  A.,  i,  250. 
2:2'-Di-indylanditspicratc(MADELUNG), 

A.,  i,  499. 
Diketo-aldehyde  C]4H2aO;j  from    caryo- 

I)hyllene  (Semmleb  and  Mayer),  A., 

i,  121. 
aj8-Diketobutyric  acid  j8-/)-bromophenyl- 

hydrazone,  phenylozazone  and    silver 

salt   ("WiSLicENUs   and  Gdz),   A.,   i, 

52, 
5:6Diketo-2-chlorophenyl-4:5:6:7-tetra- 

hydro-2: 1 :3-benzotriazole,        4:4:7:7- 

(etrachloTo-  (Fries  and  Roth),  A.,  i, 

668. 
3:6-Diketo-l:4dibenzylpiperazine  (Man- 

NiCH  and  Ktjphal),  A.,  i,  217. 
2:3-Diketodiliydro-(l)-thionaplithen, 

compound  of,  with  oxindole  (Kalle  & 

Co.),  A.,  i,  389. 
2:5-Diketodihydro-l:3:4-triazole,  and  1- 

amino-  (Stolli?;,  Mampel,  Holzapfki,, 

and  Leverkus),  A.,  i,  227. 
3:6-Diketo-l:4-di-(3':4')-methyIenedi- 

oxybenzylpiperazine  (Mannich    and 

KupHAL),  A.,i,  218. 
4:8-Diketo-l:6-  and  -l:7-diphenylbenz- 

ditriazolei  (Wolff  and  Grau),  A.,  i, 

1034. 
l:2-Diketohydrindene,    preparation    of, 

and  its  derivatives  (Perkin,  Roberts, 

and  Robinson),  T.,  232  ;  P.,  4. 
Diketohydrindene.   Sec  also  Indandioup. 
l:3-Diketo-6:6-methylenedioxyhydriii- 

dylideneaniliiie(lliinKMANN'),  T.,  786. 


2:6-Diketo-5-naphthozy-4-naphthozy- 

methyltetrahydropyrimidiue     (John- 
son and  Hill),  A.,  i,  913. 
Diketone    CsHi40.j   from   methyl    ethyl 
ketone,  and  its  derivatives  (CiAMi- 
ciAN  and  Silber),  A.,  i,  538. 

Cj.jH.jflOo  from  caryophyllene,  and  ita 
semicarbazone       (Semmler        and 
Mayer),  A.,  i,  121. 
j3-Diketone8,  reduction  of  (Baueu),  A., 
i,  415. 

cycl  ic  hcxaniethylene  (  Leser),  A. ,  i,  778. 
l:5-DiketoiieB,  seraicyclic  (Stobbe),  A., 

i,  779,  780 ;  (Georgi  and  Volland), 

A.,  i,  780;  (Striegler),  A.,  i,  781, 

783 ;  (Rosenburg),  A.,  i,  782 ;  (Cruik- 

shanks),  a.,  i,  784. 
2:6-Diketo-5-phenoxy-4-chloromethyl- 

tetrahydropyrimidine  (Johnson  and 

Hill),  A.,  i,  912. 
2:6-Diketo-5-phenozy-4-pIienoxymethyl- 

tetrahydropyrimidine  (Johnson  and 

Hill),  A.,  i,  912. 
2:6-Diketo-5-piienoxy-4-thiolmethyI- 

tetrahydropyrimidine   (Johnson   and 

Hill),  A.,  i,  912. 
4:7-Diketo-l-plienyl-l:2:3-benzotriazole 

and   its   derivatives,   and   6-hydro.xy- 

(Wolfk  and  Grau),  A.,  i,  1034. 
4:5-Diketo-l-phenyl-4:6-diliydro-l:2:3- 

benzotriazole  (Fries    and  Empson), 

A.,  i,  660. 
4:6-Diketo-2-plienyl-4:5-dihydro-2:l:3- 

benzotriazole  (Fries  and  Roth),  A.,  i, 

658. 
BiketophenyIjt7rr2:naphtliindenezantliene 

(Errera  and  Cuffaro),  A.,  i,  273. 
Diketophenyltetrahydroquinazoline 

(Riedel),  A.,  i,  774. 
Diketotetrahydroquinazoline        (Diels 

and  Wagner),  A.,  i,  512. 
3:6-Diketo-l;2:3  6-tetraliydro-l:2:4:6- 

tetrazine  (Linch),  T.,  1757  ;  P.,  144. 
4:5-Diketo-3:4  6:6-tetrahydrotriphenyl 

acetic  acid,  3:3:6:6-<<r/rrtchloro-2-hydr- 

oxy,    and    its    lactone     (Fries    and 

Kohlhaas),  a.,  i,  661. 
Oiketo-2:2:5:5-tetramethyItetrahydro- 

furan  and  its  dioxime  (Dupont),  A., 

i,  484. 
y.  and  i-Dilactylic  acids  and  their  mag- 
nesium  salts    (Jungfleisch),    A.,   i, 

942. 
Dilatometer,  ne  w  (Bottazzi  and  Buglia), 

A.,  ii,  135. 
Oilatometric  researches  (Bottazzi  and 

Buglia),  A.,  ii,  135. 
c£/-0ilaudano8ine    (Gadamer),    A.,    i, 

49. 
a)3-Dilaurin  (Thieme),  A.,  i,  334. 
a^-Dilaorosalphuric  acid  and  its  potas- 
sium salt  (Thieme),  A.,  i,  334. 
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4-DUeacoformaiiilidine  and  ils  hydrate 
and  sulphate  (Reitzenstein  and 
Bonitsch),  a.,  i,  664. 

Dilution  law.     See  Aflinity. 

3 :5-Diinet}iozyacetoplienone,  a-broino- 
(Tambou,  Gunsberg,  Keller,  Chan- 
kchy-Heuzenbekg,  Rosenknopf,  and 
Lichentenbaum),  a.,  i,  44. 

Di-o-methozybenzaldazinehydrocliloride 
(CuRTius  and  Glaseh),  A.,  i,  506. 

Di-»t-methoxybenzaldazine  (Curtius 
and  Potter),  A.,  i,  507. 

3:4-Dimethozybenzaldehyde,  6-bromo-, 
anditsoxiine(P8CHORU,  Selle,  Koch, 
Stoof,  and  Treidel),  A.,  i,  776. 

2:6-Diinethoxybenzoie  acid,  4-hydroxy-, 
and  its  methyl  ester  (Fischer  and 
Pfeffer),  a.,  i,  559. 

3:4-Dimethozybenzoic  acid,  5-hydroxy-, 
cadmium  salt  (Fischer and  Freudkn- 
bkrg),  a.,  i,  888. 

2:5-Dimethozybeiizophenone,  4'-nitro-, 
and  its  derivatives  (Kauffmann  and 
ue  Pay),  A.,  i,  36.'.. 

Diinethozy-;4-benzoqainonedimetliyl- 
hemiacetal,     rfi-iodo-     (Tor key    and 
Hunter),  A.,  i,  476. 

2:5-Dimethozy-l-beiizoylcoumaron0  and 
its  phenylhydrazone  (Tambor,  Gti\s- 
ber(;,  Keller,  Chanschy-Herzen- 
bero,  Rosenknopf,  and  Lichenten- 
baum), A.,  i,  44. 

6:4'-Dimethozy-l-benzoyl-2:3-diniethyl- 
coumarone  (Tambor,  Gunsberg, 
Keller,  Chanschy-Herzenber(;, 
Rosenknopf,  and  Lichentenbaum), 
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2:4-,  and  2:5-Oimetliozybenzoylpropionic 
acids  (Bargellini  and  Giua),  A.,  i, 
356. 

2:3-Dimethozybenzyl  alcohol  and  its 
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(Lesi'ieau),  a.,  i,  331. 
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(PorETTEAf),  A.,  i,  621. 
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l:4-Dimethyl-3-allyluracil       (Bt^CKEN- 

dorff),  a.,  i,  55. 
6-Dimethylaminoacetenylthiolanthra- 

quinone  (Gattekmann),  A.,  i,  1004. 
5-DimethylamiQoanilo-3:4-diphenyl- 
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thiazoles  (Gattkkmann),  A.,  i,  1005. 
^'-Dimethylaminobenzeneazosalphonic 
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4-Dimethylamino-3-metliylbenzyl    alco- 
hol audits  derivatives  (v.  liUArx  and 

KitriiER),  A.,  i,  970. 
6-Dimethylamiiio-3-inethylbenz7l  alco- 
hol and  its  derivatives  (v.  Braun  and 

K ruber),  a.,  i,  969. 
6-Bimethylamino-3-inethylbenzyl  ether 
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Dimethylaminoci/cZooctatriene    and    its 

salts  (WiLLSTATTER  and  Waser),  A., 

i,  19. 
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4:7-Oimethylbenziminoazole,       6-nitro- 
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Mayer),  A.,  i,  308. 
2:4-Dimethylbenzylazoimide     (Curtius 

and  Mayer)  A.,  i,  308. 
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woRTii  and  King),  T.,  1979. 
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1'fefker),  a.,  i,  r).o9. 
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Dimethyldecenylamine  and  its  salts  (v. 

Braun),  a.,  i,  16.''.. 
4:4'-DimetliyM :  1  '-dianthraquinonyl 
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2:3-Dimethyl-4:6-diethylpyrrole,  picrate 
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6-amino-  (Booert  and  Geiqer),  A., 
i,  396. 
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mation of  ring  compounds  from  (Kkn- 

ner),  p.,  187. 
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2:2'-Dimethyldiphenyldioarboxylic  acid 

and  its  dimethyl  ester  (Liebermann 
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and  Kardos),  A.,  i,  465. 
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3:3'-Dimethyldiphenyl-4:4'  diphthal - 
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Brady),  T.,  2307. 
l:l'-Dimethyl-6:6:5':6'-diphthaloyl-2:2'- 

dinaphthyl     (Scholl,    Neubkrqer, 

Tbitsch,  and  Pot.schiwai'scheg),  A., 

i,  564. 
l:l'-Dimethyl-4:4'-di7»-tolyl-9:9'-dian- 

throne-10:10'  (Seer  and   Karl),  A., 

i,  572. 
3 :4-DimethyleneoxydihydrochaIkon6  and 

its    semicarbazone  (Bargellini     and 

Bini),  A.,  i,  118. 
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Dimethylethyl-^-hydrozyethylammon- 
inm    iodide    and    aurichloride    (Em- 
MEKi),  A.,  i,  253. 
Di-2-methyl-4-ethylphenyliodonium 
hydroxide  and   iodo-,  and   tlieir  salts 
(  Willi: KKonr  and  Jahn),  A.,  i,  21. 
2:4-Oimethyl-3  ethylpjrrrole     and      its 
picrate    (Fischer    and    Babtholo- 
MAU3),  A.,  i,  646. 
and  its  derivatives  (Willstatter  and 
Asahina),  a.,  i,  127. 
2:3-DimetliyI-6-ethylpyrrole     (Fischer 

and  Bautholomaus),  A.,  i,  646. 
2:5-Dimethyl-3-ethyltetrah^drofaran,  3- 

hydroxy-  (Di'pont),  A.,  i,  291. 
5-Dimethylformopyronine  ajid  its  leuco- 
base  and  platinichloride  (BiEHRlNOEir, 
GlCcksberg,  and  Tanzxn),  A.,  i, 
891. 
a/S-Dimethylglntacomc  acid  and  its 
ethyl  ester  and  silver  salt  (Bland  and 
Thoki-k),  T.,  1567.  ^ 

jS^-Oimethylglataoonic    aoid,    a^ano-, 
ethyl  ester  (Bland  and  Thorpe),  T., 
887. 
iV-Dimethylglutamic  acid  (NovAk),  A., 

i,  3.38. 
Dimethylglyozime,  action  of,  on  plati- 
num salts  (WuNDER  and  Thurin- 
orr),  a.,  ii,  1102. 
as  a  reagent  for  ferrous  salts  (Slawik), 
A.,  ii,  299. 
iSjS-Dimethylgaanidine,         salts  of 

(ScHENCK),  A.,  i,  685. 
aa-    and    a^-Dimethylguanidines,    salts 

of  (Schknck),  a.,  i,  425. 
Dimethylhaemin,  oxidation  of  (Ku.ster 
and  Greixer),  A.,  i,  923. 
compound   of,    with   methyl    chloride 
(Ki'STER  and  Greiner),  A,,  i,  670. 
Dimethylhemisparteilene  and  its  deriva- 
tives (Moureu  and  Valeur),  A.,  i, 
210. 
)BS-Dimethylheptane       (Clarke       and 

Be(jg.s),  a.,  i,  150. 
)3€-Dimethyl-e-heptanol    (Clarke     and 

Beggs),  a.,  i,  151. 
Dimethylheptenylamine    and    its    salts 

(v.  Braun),  a.,  i,  165. 
jSc-Dimethylhexa-Aac-dien-AT'-inene 
(Farbrnfabriken  vorm.   F.  Bayer 
&  Co.),  A.,  i,  329. 
l:8-DimetIiyl-A3-c2/cZohexen-5-one-6- 
oxalic  acid  and  its  ethyl  ester  (Ruhe- 
mann),  T.,  1734. 
l:3-Dimetliylhydantoin      (Biltz       and 

Heyn),  a.,  i,  590. 
2:4-,     and     3:4-Dimetliyl-l-hydrindone, 
7-hydroxy-,     and      their     derivatives 
(Auweps),  a.,  i,  107. 
Dimethylhydrourosliiol  (Majjma),  A.,  i, 


Dimethyl-/3-hydroxyethylamiae  gold  salt 
(Emmert),  a.,  i,  253. 

l:3-Dimethyliminoasole-2-one-4-oarb- 
oxylic  acid  (Beythien),  A.,  i,  588. 

3:3'-Dimethylindanthren  (Badische 
Anilin-  &  Sopa-Fabrik),  A.,  i,  142. 

l:l'-Dimethylindigotin  and  6:6'-di- 
bronio-,  and  5  K'-rfichloro-  (Ettinger 
and  Frikdlander),  A.,  i,  727. 

3:3'-Dimethylindigotin,  5:5'-rfxbromo- 
6:6'-diamino-,  acetyl  derivative  (Kunc- 
KRLL  and  Schneider),  A.,  i,  915. 

4:4'-Dimethylindigotln,  6:5'-dichloro- 
(Ki'NCKELL  ami  LiLLio),  A.,  i,  1027. 

l:5-Dimethylindole  (v.  Braun  and 
Kruber),  a.,  i,  969. 

2:3-Dimetliylindole,  additive  compounds 
of,  with  .s-trinitrobenzene,  trinitro- 
toluene and  picryl  chloride  (ClusA 
and  Vecchiotti),  A.,  i,  765. 

2:5-Dimethylindole(KdNiG  and  Becker), 
A.,  i,  496. 

1:2-  and  2:5-Dimethylindyl-3-benzoquin- 
ones  (MiJHLAir  and  Redlich),  A.,  i, 
129. 

2:6-DimethylindyI-3-toIuqainone  (MuH- 
LAU  and  Redlich),  A.,  i,  129. 

l:6-DimethyIi8atin-;>toluidide  (Ettin- 
ger and  Friedlander),  A.,  i,  728. 

Dimethyl-a-methylallylamine   (Farben- 

FABRIKEN    VORM.     F.     BaYER    &     CO. ), 

A.,  i,  822. 
)3i3-Dimethyl-7-methylenepe]itane 

(Clarke  and  Jones),  A.,  i,  150. 
j3(-Dimethylnonan-c-ol  and  its   phenyl- 

nrethane  (B.iELor.s.s),  A.,  i,  229. 
5fl-Dimethyl-A«-nonene  (B.ielouss),  A., 

i,  230. 
Yrj-Dimethylocta-A^i-dien-Afi-inene 

(Faubenfabriken  vorm.   F.    Bayek 

&  Co.),  a.,  i,  329. 
)3e-Dimethyloctan-S-ol  and    its   phenyl- 

urethane  (Bjelouss),  A.,  i,  229. 
)3|-Dimethyl-Aa-octene      (Wolff      and 

Thielepape),  a.,  i,  989. 
/3e-Dimetliyl-A5-octene    (Bjelouss),   A., 

i,  230. 
•y7j-Dimethyl-AS-octinen-77/-diol       (Far- 

benfabriken    vorm.    F.    Bayer    & 

Co.),  a.,  i,  329. 
jB|-Dimethyloctoic    acid,   derivatives    of 

(Wallach  and  Behnke),  A.,  i,  570. 
77>-Dimethyloctyl     alcohol     (Wallace 

and  Behnke),  A.,  i,  570. 
77)-Dimethyloctylamine  and  its  deriva- 
tives (Wallace  and  Bebnke),  A.,  i, 

570. 
Dimethylolivil     and     its      derivatives 

(Kobrner    and    Vanzktti),    A.,    i, 

352. 
Dimethyli«oolivil  (Koerner  and  Vanz- 

etti),  a.,  i,  353, 
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Dimetbylpentenylamine  and  its  mcthiod- 

ide  (v.  Braun),  A.,  i,  166. 
4 : 5  -Dimethylphenanthraquinone 

(Mayeu),  a.,  i,  478. 
2:7-Dimethylphenanthraqumoneozime 

(LiBUEKMANN  and    Kakdos),   a.,   i, 

465. 
2:7-Biniethylphenantlirene-9:10-diol 

(LiEBEUMANN   and    Kakdos),    A.,   i, 

465. 
Dimethyl-o-phenetidine  (Rkverdin  and 

Liebl),  a.,  i,  440. 
2:4-Dimethylphenylamino8UCoino-2:4- 

dimethylphenylimide     and     nitroso- 

(Waruen  and  Ouose),  A.,  i,  961. 
3:6-DimetIiylphenylthiolacetic  aoid,  4- 

chloro-  (Kalle  k  Co.),  A.,  i,  770. 
Dimethylpicramic  acid  (Meldola  and 

HOLLELY),  T.,  923. 

Dimethylwopicramic  aoid  and  its  deriva- 
tives (Meldola  and  Hollely),  T., 
924. 

a-  and  j3-2:5-Dimetliylpiperaziiie8, 
absence  of  optical  activity  of,  and 
their  salts  (Pope  and  Read),  T.,  2325  ; 
P.,  278. 

a-  and  j3-2:5-Dimethylpiperazino-o2- 
methyleneoamplior  (Pope  and  Read), 
T.,  2334. 

4:4-Dimethylpiperidine  and  its  salts 
(Komppa),  a.,  i,  580. 

4:4-Oimethylpiperidylplieiiyltliiocarb- 
amide  (Komppa),  A.,  i,  580. 

1 :2-Dimethyk,i/cZopropane(ZELiNSKY  and 
(Jjedinoff),  a.,  i,  17. 

Dimethylpropyl  tsobntylammonium 
iodide  and  platinichloride  (Pope  and 
Read),  T.,  528. 

l:3-Dimethyl-6-2sopropylf//c/ohexan-l-ol. 
See  3-Methyhnenthan-3-ol. 

3:4-Dimethyl-l-propyluracil  (BCckend- 
orff),  a.,  i,  55. 

l:4-Dimethyl-3-propyluracil  (BOckekd- 
okff),  a.,  i,  55. 

3:5-Dimethylpyrazole,  4-amino-  (Mor- 
gan and  Rkilly),  P.,  334. 

2:6-Dimethylpyridine-3-carbozylioacid, 
ethyl  ester,  and  its  salts  (Rabe  and 
Milahch),  a.,  i,  719. 

Dimethylpyrone,  coniponnds  of,  with 
aluminium  chloride  and  with  tri- 
chloroacetic acid  (Plotnikoff),  A.,  i, 
792. 

2:6-DimethylpyTone,  use  of,  as  a  solvent 
(Poma),  a.,  ii,  130. 

Dimethylpyrrocoline  methiodide 

(SrnoLTz),  A.,  i,  649. 

2:4-Dimethylpyrrole  picrato  (Fischer 
and  Haktholomaus),  A.,  i,  901. 

2:5-Bimethylpyrrole,  azo-dye  from 
(Fischer  i\n(\  Bahthoi^omaus),  A.,  i, 
323, 


2:4-Dimethylpyrrole-6-acetic  acid    and 

its  azo-derivative  (Fischer  and  Bak- 

THOLOMAUS),    A.,   i,   648. 
2:6-Diiuethylpyrrole-3carbozylic     acid 

and    its   ethyl    ester,    azo-dyes    from 

(Fischer  and  Bartholomaus),  A.,  i, 

323. 
2:3-Dimeth7lpyrrole-4-carboxylic     acid 

and  its  ethyl  ester(Pii,OTY  andWiLKE), 

A.,  i,  899. 
2:5-Diinethylpyrrole-3:4-dicarbozylio 

acid,    1-cyano-,   ethyl    ester    (Sonn), 

A.,  i,  610. 
2:3-Dimethylpyrrole-4:5-dicarbozylic 

acid    and    its    esters    (Piloty    and 

Wilke),  a.,  i,  899. 
2:4-Dimethylpyrrole-5-propioiiic  acid 

and   its  azo-derivative  (Fischer  and 

Bartholomaus),  A.,  i,  648. 
2:4-Dimethylquinoliiie,  condensation  of, 

with       aldehydes      (Spallino      and 

Cucchiaroni),  a.,  i,  581. 
2:6-Diinethylqainoline,    8-brorao-,    and 

its  salts  (Garrod,  Jones,  and  Evans), 

T.,  1391. 
Dimethylracemic  acid,  imido  of  (Diels 

and  Straumer),  A.,  i,  943. 
2:5-Diinethylstyryl  methyl  ketone  and 

its  derivatives  (Gattbrmann),  A.,  i, 

984. 
Di-jS-methylsulphonethylthiocarbamide 

(Schneider,    Mijller,    and    Beck), 

A.,  i,  192. 
Dimethyl-2 -tartaric  acid,  imide  of  (DlEUs 

and  Straumer),  A.,  i,  943. 
DimethyltetrahydroqainolineStSynthesis 

of  (EwiNs  and  Kincj),  I\,  328. 
2:4-Dim6thyltetrahydroqainoline8,  four 

stereoisomeric    optically    active,    and 

their  salts  and  derivatives  (Thomas), 

T.,  725;  P.,  108. 
6:7-Dimethylthiocoumarin  and   5-nitro- 

(Clayton  and  Godden),  T.,  214. 
l:l'Dimethylthiol-4:4'-azonaphthalene 

(ZiNCKE  and  Schutz),  A.,  i,  348. 
l:6-Dimethyltriazole      and      its     salts 

(Wolff     and     KrOche),      A.,      i, 

1030. 
l:6-Diinethyl-l:2:3-triazoIe-4-carbozylic 

acid  (Wolff   and    Kruche),    A.,   i, 

1030. 
2:3-Dimethyltrimethylenedimethylam- 

monium  hydroxide  and  iotiide  (Far- 

BENFABRIKEN     VORM.     F.      BaYER     & 

Co.),  a.,  i.,  822. 
2:3Dimethyltrimethyleneimine      (Far- 

BENFABRIKEN      VORM.      F.     BaYER     & 

Co.),  a.,  i,  822. 
l:3-Dimethylaracil-4nitrilozide,         5- 

nitroso-  (Beythien),  A.,  i,  587. 
Dime  thy  Ivioluric      aoid     (Beythien), 

A.,  i,  587. 
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os-Dimethyl-m-zylidine    and     its    salts 

(v.  BuAUN  and  Kuibkr),  A.,  i,  969. 
5:7:12:14-Diiiaphthanthradiqainoae  (W. 

H.  and  M.  Mii.i.s),  T.,  2200  ;  P.,  242. 
Dinaphthanthraquinone    (W.    H.    and 

M.  iliii.s).  T.,  2206  ;  P.,  243. 
Dinaphthanthrone    (W.    H.     and    M. 

Mi  1.1.8),  T.,  2206;  P.,  243. 
s-Di-a-naphthoylhydrazide  and  its  silver 

salt  (Sroi.i.h':,   Mamtkl,  Holzaffel, 
^  and  Levekkus),  A.,  i,  226. 
lil'-Dinaphthyl,  dibenzoyl  derivative  of 

(SciiOLi,),  A.,  i,  195. 
Dinaphthylamine,    c{/-iodo-    (Wieland 

and  StJssER),  A.,  i,  905. 
/i/S-Dinaphthylamine,  thio-   (Knoll    k 

Co.),  A.,  i,  759. 
Dinaphthyldihy  dr  oretene ,     d  ihyd  roxy  - , 

and  its  anhydride  (Heiduschka  and 

Grimm),  A.,  i,  108. 
Di-a-naphtliyl  diketone  (Stolli^.,  Mam- 

I'EL,  Holzapfel,  and  Leverkus),  A., 

i,  226. 
Dinaphthylenen/r/obntane  {hejdacyclene) 

(DziEWONSKI,RAI'ALSKI,andLEYKO), 

A.,  i,  844. 
i3/3-Dinaphthyl    ether    (Sabatiku    and 

Mailhe),  a.,  i,  767. 
a7-Di-/3-naphthylgnamdine,  and  its  /3- 

benzoyl      derivative     (John.son     and 

Chkrnokf),  a.,  i,  219. 
a.t-Di-j3-naphthylhydraziiie     (Wieland 

and  SrssKK),  A.,i,  905. 
Di-2-iiaphthyl-m-phenylenediamiiie 

(Knoll  &  Co.),  A.,  i,  345. 
Di-n-octyl    ketone    p-nitrophenylhydr- 

azone    (PiCKARD   and    Kenyon),   T.  , 

629. 
Diopiide,  fusion  of(LoEWiNSON-LE8SiNG), 

A.,  ii,  9.^0. 
Dioscorea  Batatas,  mucilage  from(O.SHiMA 

and  Tadokoro),  A.,  ii,  381. 
Dioxindole,    derivatives   of  (Kohn   and 

Ostersetzer),  a.,  i,  50. 
2:8-Dioxy-6:9-dimethylpuriiie    (Johns), 

A.,  i,  589. 
2:8-Dioxy-l-methylpurine  (Johns),  A., 

i,  589. 
«-Dioxythionaphtheii  and  its  dibroniide 

and  nitre-  (Lanfry),  A.,  i,  293. 
2 ;  5-Dic2/(7t)pentyl(^c/opentanol      ( W  a  i.- 

lach  and  Ost),  A.,  i,  569. 
l:3-Di<"2/fZcipentyl-2-ci/cZopentanone    and 

its  derivatives  (Wallach  and   Ost), 

A.,  i,  569. 
l:3-Di«/c/opentyl-A'-c?/cZopentene  (Wal- 
lach and  Ost),  A.,  i,  569. 
2:2'-Diphenol,3:3'-<Zibronio-5:5'-(Zznitro-, 

3:3'-,    and     6:5'-rfichloro-,    dichloro- 

bronio-,   c^fchlorodzbromo-,   and   3:3'- 

rftchloro-5:5'-rfinitro-         (Robertson 

and  Briscoe),  T,,  1972. 


Diphenozy-/>-benzoquinoiie,         '?/-iodo- 

(ToiiKKY  and  IIi'nteii),  A.,  i,  475. 
«wc-Diphenoxydecane        (v.        Braun, 
Drutsoh,  and  Schmatloch),   A.,  i, 
433. 
Diphenoxymethylcarbinol  and  its  acetyl 

derivative  (Vas.sali.o),  A.,  i,  761. 
aX-Diphenoxyundecane  (v.  Braun  and 

Dakzi(;ku;,  a.,  i,  598. 
Oiphenic  acid,  2-chloiw;initro-  (Schmidt 

and  Saukr),  A.,  i,  35. 
Diphenyl,  hydrogenation  of  (Sabatirr 
and  Murat),  A.,  i,  547. 
4-amino-2'-hydroxy-,  and  4-anuno-4'- 
hydroxy-,    and   derivatives    of   the 
latter  (Bamberurr),  A,,  i,  691. 
<e<rabroino/('!r«hydroxy-(LlEBERMANN 

and  Herrmdth),  A.,  i,  448. 
3:3'-rf/nitro-  (Cain,  Coulthard,  and 
Micklethwait),    T.,    2803;    P., 
278. 
Diphenyl  sulphide,  ;>-iodo-  (  Willoerodt 
and  Klinoer),  A.,  i,  256. 
o-nitro-ja'-hydroxy-,  and  o-nitro-o';»'- 
tithydroxy-,  and  jtheir  derivatives 
(Zinoke  and  Farr),  A.,  i,  765. 
bisulphide,  ^/i-o-amino-,  dibenzoyl  de- 
rivative (MouLAU,  Beyschlao,  and 
Kohres),  A.,  i,  212. 
sulphoxide,  ^-iodo-  (Willoerodt  and 

Klinoer),  A.,  i,  256. 
disulphoxide,  oo'-dinitro-  (ZiNCKE  and 

Farr),  a.,  i,  763. 
telluride    haloids   (Lederer),    A.,    i, 
852. 
Diphenyl  series,  studies  in  the  (Cain, 
CouLTHARD,  and  Micklethwait),  T., 
2298 ;   P.,  277  ;  (Cain  and  Brady), 
T.,  2304;  P.,  285. 
Diphenylacetanilide,    a-chloro-    (Klin- 
oer), A.,  i,  557. 
Diphenylacetic  acid,  amino-  (Biltz  and 
Seydel),  a.,  i,  910. 
o-bromo-,   esters,   amide,   and   anilide 

(Klinoer),  A.,  i,  558. 
a-chloro-,  methyl  ester  (Klinger),  A., 
i,  558. 
Diphenylacetylhydrazide    (Stoll]6   and 

Schmidt),  A.,  i,  1036. 
j37-Diphenyladipic      acid,     7-hydroxy- 
(Beschke,  Kohres,  and  Stoll),  A., 
i,  890. 
Diphenylamine,  causes  of  the  blue  colour 
produced  by  the  action  of  oxidising 
agents  on  sulphuric  acid  solutions  of 
(Kehrmann  and  Micewicz),  A.,  i, 
1020. 
colour  reactions  of  (Lutschinsky),  A., 

ii,  1219. 
o-sulphoxides,       intramolecular      re- 
arrangements   of    (Hilditch    and 
Smiles),  T.,  2294;  P.,  276. 
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Diphenylamine,  o-amino-,  acetyl  and 
benzoyl  derivatives  (Wolff),  A.,  i, 
1028. 

4-chloro-2:6rf/nitro-,  and  2-chloro- 
4:6-dnutro-  (UUiMANN  and  Sani^,), 
A.,  i,  104. 

hydroxythio-  (Hilditch  and  Smiles), 
T.,  2295  ;  P.,  276. 
Diphenylaminoacetamide  (Klinokr  and 

Nickkll),  a.,  i,  (J9i*. 
l-Diphenylamino-3:6-dibenzhydryl-l:2- 

dihydro-l:2:4:5-tetrazine,   acetyl    de- 
rivative (SroLLi^,  and  Schmidt),  A.,  i, 

1036. 
l-Oiplienylaniino-2:5-dibenzhydryl- 

l:3:5-triazole,        acetyl        derivative 

(Stoij.:6  and  Schmidt),  A.,  i,  1036. 
Diphenylanilinoaoetanilide      ( K  l  i  nger 

and  NiCKKi,!,),  A.,i,  699. 
aa-Diphenyl -^arabitol     and    its     fiy$6- 

tetrabenzoyl     derivative     (Paal     and 

Kinscher),  a.,  i,  31. 
Diphenylbenzidine     and    c^i-jt^nitroso-, 

and  their  derivatives  (Kkhumann  and 

MiCEWicz),  A.,  i,  1021. 
Diphenylbenzidine,  jo-nitro-  (Wieland 
and  Roseeu),  A.,  i,  906. 

di-p-mtro-    (Wiklano,    Roseeu,  and 
(Jambaiuam),  a.,  i,  906.   ■ 
l:2-Diphenylbenziminazole       and       its 

hydrochloride  (Woi.ff),  A.,  i,  1028. 
a5-Diphenyl-i9-benzyl-Aa-butylene(OuE- 

ohoff  and  Konowaloff),  A.,  i,  436. 
oC-Diplienyl-j3-benzyl-7-metliyl-Aaye- 

hezatriene  (Rrimkr  and  REVNOiiDS), 

A.,  i,  769. 
Diphenylbi^-j/c/ooctane,  rfihydroxy-,  and 

its  derivatives  (Gboi'vOI  and  Volland), 

A.,  i,  780. 
DiphenyIbic2/r/ooctenone,  and   its  semi- 

carbazone  (^GKORcn  and  Voi.land),  A., 

i,  781. 
Diplienyl-4:4'-bisazo-a-hydroxynaphth- 

oic  acid  (Sihcah  and  Watson),  A.,  i, 

1038. 
Diphenylbisdiazoniam  chloride,  and  2- 

nitro-,  compounds   of,  with  antimony 

trichloride  (May),  T.,  1039. 
Diphenylbromoacetanllide(  Kmnoer  and 

NicKEU,).  A.,  i,  699. 
Diphenylbromoacetyl  bromide  (Klinoer 

and  Nickei.l),  A.,  i,  699. 
Diphenylbromoc'i/L'/uhezylmethane 

(ScHMiDLiN   and   v.  EscHEU),  A.,  i, 

437. 
7  -Diphenylbataldehydecyanohydrin,  $• 

hydroxy-  (Sp.vni),  A.,  i,  978. 
Diphenylbutane.      See    Dimethyldiben- 

zyl. 
j37-Diphenylbutane,  /37  rfibromo- 

(Beschke,  Kohres,  and  Stoll),  A.,  i, 

890. 


Diphenyl-i^-butylcarbinol,     dehydration 

of  (Hamaht-Lucas),  A.,  i,  449. 
Biphenylbatylthiocarbamide  (v.  Braun 

and  Dei'Tsch),  A.,  i,  694. 
)37-Diphenyl-7-butyrolactone-7-acetic 

acid.     See     5-Keto-2:3-diphenyltetra- 

hydrofuran-2-acetic  acid. 
Diphenylcarbazone,  structure   of  (Bam- 

BEllOER),  A.,  i,  .'ifi. 
Diphenylcarbodiazide,  Cazeneuve's, 

structure  of  (HAMBEitoER),  A.,  i,  56. 
Diphenylcliloroq/c/oliezylmethajie 

(Schmidlin  and  v.   Escher),  A.,   i, 

437. 
4:6-Diphenyl-l-?/(-clilorophenylglyoza- 

line    (Bailkv    and    McCombie),   T., 

2276. 
;87-Diphenyl-7-crotonolactone-7-aoetic 

acid.     See  5-Keto-2:3-diphenyl-2:5-di- 

hydrofuran-2-acetic  acid. 
o/f-Diphenyl-Aa'-decadiene       (Borsche 

and  Woli.kmann),  A.,  i,  23. 
a/c-Diphenyldecane,    and     aK-di&mino-, 

and   its  dibenzoate,  a;3i/c-<e<rabronio-, 

a/c-dihydroxy-,      and      oK-d/oximino- 

(BoRSCHE  and   Wollemann),   A.,  i, 

23. 
s-Diphenyldi-p-anisylbydrazine   and  its 

derivatives  (Wieland  and    SiJssER), 

A.,  i,  905. 
ajS-Diphenyl-ap-diethylhydrazine  (Wie- 
land and  Freksel),  A.,  i,  903. 
4:6-Diphenyl-2-5-dihydroglyozaline,    2- 

hydroxy-,  and  its  derivatives  (Biltz), 

A.,  i,  908. 
4 : 6-Diphenyl-4: 6  -dihydroglyozalone  and 

its  diacetyl  deriv.ative  (Miltz),  A.,  i, 

908. 
6:6-Diphenyl-4:5-dihydro-4-glyozaIone 

and  its  derivatives( Biltz  and  Seydel), 

A.,  i,  910. 
3 :5-Diphenyl-2 : 3  -dihydro-  2-ozasolone 

(McCoMiUE   and    Scahborouoh),  P., 

331. 
5 :  10-Diphenyldihydr  ophenazine,      dip- 

nitro-  (WiELANi)  and  Lfjher),  A.,  i, 

904. 
2:5-Diphenyl-l:2-dihydropyridone,       3- 

hydroxy-  (Bland  and  Thorpe),  T., 

870. 
Diphenyldihydroretene,  d/hydroxy-,  and 

its     derivatives     (Heiduschka     and 

Grimm),  A.,  i,  108. 
4:6-DiphenyIdihydrouraoil  (Posner  and 

Stirnus),  a.,  i,  457. 
Diphenyldimethyldihydrophenazine 

(Wieland  and  Lecher),  \.,  i,  904. 
ai3-Diptaenyl-a)3-dimetbylbydrazine 

(Wieland  and  Fuessei,),  A.,  i,  903. 
2:3-Diphenyl-6:8-dimethylquinoline-4- 

carbozylic    acid    (Faubenfabriken 

voRM.  F.  Bayer  k  Co.),  A.,  i,  1018. 
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^-Diphenyl-di-jMiitroplienylhydrazine 

(Wl£LAND,R08£BU,andGAMBARJAIl), 

A.,i,  906. 
9:12-Dipheiiyldipliensnccindane,  9:12-<2t- 

hydroxy-  (Bit and),  A.,  i,  960. 
Diphenyl-4:4'-diphthalamic  acid  and  its 

sodium  salt  (Cain  and  Bkady),  T., 

2307. 
Diphenyldiselenide-di-o-carboxylamide 

(Lesser  aud  Weiss),  A.,  i,  644. 
Dipheny  Idiselenide  -  di  -o-  car  boxy  lie  acid 

(LES.SEH  and  Weiss),  A.,  i,  643. 
Diphenyldithiolimine,  oo'-  divSXxo- 

(ZiNcKE  and  Farr),  A.,  i,  764. 
s-Diphenyldi-;;-tolylhydra«iiie(WiKLAND 

anil  Lechek),  A.,  i,  904. 
Oiphenylditriazole      ketone      and      its 

oxime    (Wolff   and    Orau),   A.,   i, 

1035. 
Diphenylditriacole-ketone-5-carboxylic 

acid  and  its  derivatives  (Wolfk  and 

Grau),  a.,  i,  1035. 
a/x-Diphenyldodecane    (v.    Bkaun    and 

Deutsch),  a.,  i,  688. 
Diphenylene,  (/^bromo-,  and  di-  and  tetra- 

nitro-  (DouBiE,  Fox,  and  Gauge),  P., 

327. 
Diphenylene  oxide  (Dobbie,  Fox,  and 

Gauok),  p.,  327. 
Diphenylene     oxide,    l:2:7:8-te/rahydr- 
oxy-,  and  its  tetra-acetate  (NiE- 
renstein),  a.,  i,  204. 
di-,  and  telra-vxXxQ-  (Mailhe),  A., 
i,  553. 
Diphenyleneacetamide,  chloro-  (Klino- 

er),  a.,  i,  558. 
Diphenyleneacetyl    bromide,    a-bromo- 

(Klinger),  a.,  i,  558. 
Diphenylene-ethoxyacetic  acid  and  its 

methyl  ester  and  anilide  (KliNger), 

A.,  i,  701. 
Dipheny  leneglycollanilide     (Klinoer), 

A.,  i,  558. 
DiphenyleneglycoUic  acid,  methyl  eater 

(Klinker),  a.,  i,  558. 
Diphenylenehydrazineand  its  deriratives 

(Wielaxd,  Susser,  and  Fressel),  A., 

i,  906. 
Diphenylenemethoxyacetic  acid  and  its 

esters  and  anilide  (Klinger),  A.,  i, 

701. 
Diphenyleneoxide-4:5-dicarboxylic  acid, 

1:2:7 :8-<«<rabydroxy-,  and  its  deriva- 
tives (Nierenstein),  a.,  i,  204. 
Diphenylethoxyacetic  acid    (Klingee), 

A.,  i,  701. 
l:3-Di-^-phenylethylbenzene,        4:6-di- 

amino-,       and      their       derivatives 

(Borsche),  a.,  i,  181. 
a)3-Diphenylethylenediamine,   salts  and 

derivatives  of  (Biltz  and  Krebs),  A., 

i,  909. 


2-6Diphenyl-3-ethylci/cZohexane-4one- 

1-carboxylic  acid,  ethyl  ester  (DixcK- 

mann).  A.,  i,  858. 
l:6-Diphenyl-2-ethyl-A'-«/c/ohexene-S- 

one  (Dieckmann),  A.,  i,  858. 
2:4Diphenyl-l-ethyl-A^-cydohexene-6- 

one  (Dieckmann),  A.,  i,  858. 
2:6-Diphenyl-3-ethyl-A*-<v/c/ohexene-4-    j 

one-1-carboxylic     acid,     ethyl    ester  1 

(Dieckmann),  A.,  i,  858.        '  1 

2:4-Diphenyl-l-ethyl-A^-r//c/ohexene-6- 

one-1-carboxylic    acid,     ethyl     ester 

(DiPXKMANN),  A.,  i,  858. 
ajB-Diphenylethylsemicarbazide   and  its 

derivatives  (Kri'K  and  Oestreicher), 

A.,  i,  221. 
3:4-Diphenylfaran-2-carboxylio         acid 

(HiNsBKixc),  A.,  i,  895. 
Diphenylglyoxaline,  reduction  of  (Biltz 

and  Kreiis),  A.,  i,  909. 
4:5  Diphenylglyoxalone,     reduction    of 

(Hii.tz),  a.,  i,  907. 
ai}-Diphenylheptan-7-one  and  its  deriv- 
atives (BoRsciiE),  A.,  i,  194. 
Diphenyl-2:2':4:4':6:6'-hexacarboxylic 

acid  and   its  methyl  ester  (Libbkr- 

MANN  and  Kahdos),  A.,  i,  466. 
Dipheny Ihexahydroretene  ( H e i  dusohk A 

and  Grimm),  A.,  i,  108. 
aC-Diphenylhexane     (v.      Braun     and 

Dei-tsch),  A.,  i,  687. 
-yS-Diphenyl-A^-hexen-oe-olid-e-carboxy- 

lic  acid  and  )3-bromo-,  and  its  ethyl 

ester  (Bk.schke,  Kohres,  aud  Stoll), 

A.,  i,  890. 
Diphenylo/c/<;hexylmethane  (Schmidlin 

and  v.  Esohkr),  A.,  i,  437. 
Diphenylhomocampholic  acid,  hydroxy-, 

and  its  .sodium  salt  (Haller),  A.,  i, 

359. 
Diphenylhydantoin,   thio-,  reduction  of 

(Biltz  and  Seydel),  A.,  i,  909. 
Dipheny lisohydantoin  (Holmberg),  A., 

i,  132. 
Diphenylhydrazine,4:6-dinitro-3-amino-, 

and  its  acetyl  derivatives  (Fries  and 

Roth),  A.,  i.  658. 
Diphenyl-4-hydroxy  3-carbomethoxy- 

naphthylacetic  acid  and  its  dimethyl 

ester    (Zai,e.ska-Mazurkiewicz    and 

BisTRZYCKi).  A.,  i,  467. 
Diphenyl-4  hydroxy-3-carboxynaphthyl- 

acetic  acid  (Zaleska-Mazurkiewicz 

and  BisTKZYCKi),  A.,  i,  467. 
Diphenyl-4-hydroxy-3-carboxynaphthyl- 

carbinol       (Zaleska-Mazurkiewicz 

and  BisTRZYCKi),  A.,  i,  467. 
Diphenyl-4-  hydroxy-  3  -  carboxynaphthy  1- 

methane       (Zaleska-Mazurkiew^icz 

and  Bi.sTRZYCKi),  A.,  1,  467. 
)8/3  -Diphenylhydroxylamine     ( W  i  ela  n  d 

and  RosEEu),  A.,  i,  253. 
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Diphenylhydfoxystibine,     di-in-amiao-, 

and  its  hydrochloride  (Morgan  and 

Micklethwait),  p.,  20. 
2:3-Diphenylindene,  and  1-bromo-,  and 

oxiniino-  (Thiele  and  Ruogli),  A.,  i, 

867. 
Diphenyliodinium  iodide,  perhaloids  of 

(FoRsTEii   and   Schaeppi),   T.,    382  ; 

P.,  37. 
Diphenylmaleio  anhydride,  dimorphism 

and  crystalline   form  of  (Dbuoman), 

A.,  i,  625. 
Diphenylmaleinamic  acid  (Warren  and 

Grose),  A.,  i,  962. 
Diphenylmethane,  influence  of  the  nitro- 

group  ou  the  sulphonatiou  of  (Kliegl), 

A.,  i,  251. 
Diphenylmethane,   4 :4'-rfichloro-2:2'-di- 
iodo-,     tt'^mchloride     (Mascarelli 
and  ToscHi),  A.,  i,  323. 

di-  and  <ri-nitro-o-aniino-,  acetyl   de- 
rivatives (Duval),  A.,  i,  399. 
Diphenylmethane-4:4-'dicarboxylicaoid, 

methyl   OvSter    and   rfaiitro-    fLiEBEU- 

MANN  and  Mitter),  A.,   i,  466. 
Diphenylmethozyacetic  acid  (Klinger), 

A.,  i,  701. 
Diphenylmethylamine,        liydroxythio- 

(Hiu)iTCH  and  Smiles),  T.,  2296. 
o5-Diphenyl-;)-methyl-Aa-butylene 

(Orechoff    and    Meerson),    A.,    i, 

621. 
a/S-Diphenyl-o-methylbutyric  acid 

(Kamart-Lucas),  a.,  i,  623. 
oa-Diphenyl-/3-methylbut3rric    acid  and 

its  anhydride  and   nitrile  (Ramart- 

LucAs),  A.,   i,  556. 
ay-Diphenyl-f-methylhexane/SSe-triol 

(Spath),  a.,  i,  979. 
l-I)iphenylmethyl-5-methyltriazole,    3- 

hydroxv-  (Rupe  and  Oesxreiciier), 

A.,   i,  221. 
l:3-Diphenyl-7-methyloctahydroindene, 

l:9-rfihydro.\y-,     anhydride    and     its 

derivatives  (Kosenburo),  A.,  i,  783. 
2:2-Diphenyl-5-methyloltetrahydro- 

furan,     3:4-rfihydroxy-     (Paal     and 

Kinscher),  a.,  i,  31. 
2:6-Diphenyl-4-methylozaEole     (Lister 

and  RomN.-ji)N),  T.,    131;'). 
Diphenylmethyl-a-phenylethylamine 

and    its    salts    (UE    Lebuw),    A.,   i, 

24. 
DiphenylmethyhV'propylamine  and  its 

salts  and  derivatives  (de  Leeuw),  A., 

i,  24. 
2:4-Diphenyl-6(or      8)  methyM(or     6)- 

isopropylbici/cZononan-9-one,     4-hydr- 

oxy-,  and  its  derivatives  (Stobbe  and 

Rosenburg),  a.,  i,  785. 
Diphenylmethyl  propyl  ether  (Stadni- 

koff),  a.,  i,  110. 


2:3-Diphenyl-6-methylqainoline-4  car- 

bOZyliC  acid<FARBENFABRIKEN"  VORM, 

F.  Bayer  &  Co.),  A.,i,  1018. 
a-Diphenylmethyliemicarbazide  and  its 

derivatives  (Rupe  and  Oehtreicher), 

A.,  i,  220. 
aS-Diphenyl-a-methylsemicarbazide 

(Backer),  A.,  i,  732. 
1-Diphenylmethyltriazole,      3-hydroxy- 

(Rupe    and    Oestreicher),    A.,    i, 

221. 
/Sy-Diphenylmuconic     acid,      a-bromo-, 

ethyl  esters  (Besuhke,  Kohres,  and 

Stoll),  a.,  i,  891. 
w(o-Diphenyl-l:4-naphthaquinomethane 

(Zaleska-Mazurkiewicz    and     Bis- 

TRZYCKi),  A.,  i,  467. 
Oiphenylnitrosoamine,  decomposition  of, 

by  heat  (Marqueyrol  and  Floren- 

Tix),  A.,  i,  759. 
S(-Diphenylnonan-6-one  and  its  deriva- 
tives (Borsche),  a.,  i,  194. 
a(-Diph«nyl-A^<^0-nonatetrene-a-one  and 

its  acetal  (Straus),  A.,  i,  992. 
a9-Diphenyloctane     (v.      Braun     and 

Deutsch),  a.,  i,  688. 
2:5-Diphenyl-l:3:4-oxadiazole      chloro- 

iodide    and    hydrobromide   (Stoll^), 

A.,  i,  505. 
Diphenyloxaliminochloride,  r:{t-o-broino- 

(Friedlander,       Bruckner,      and 

Deutsch),  A.,  i,  319. 
3:3-Diphenylmoxazolidone  (Po.sner  and 

Stirnus),  a.,  i,  457. 
ae-Diphenyl-Aay-pentadiene.ve-dichloro- 

(Strat-s),  a.,  i,  989. 
ac-Oiphenyl-A^£-pentadiene,  at-di- 

chloro-,  rfi-jw-chloro-,   and   a-  and   y- 

chloro-rft  p-chloro-  and   their   deriva- 
tives (Straus),  A.,  i,  991. 
ae-Diphenyl-A^^-pentadien-a-ol,       di-p- 

chloro-  (Straus),  A.,  i,  993. 
Diphenylpentamethy  lenedicarbamide  ( r. 

Braun  and  Deutsch),  A.,  i,  686. 
ac-Diphenylpentaue     (v.     Braun     and 

Deutsch),  A.,  i,  435. 
Diphenylu'opentane,  di-p-hydroxj-,  and 

its  derivatives  (Ivanoff),  A.,  i,  761. 
ae-Diphenylpentan-a-ol  (Straus),  A.,  i, 

991. 
ac-Diphenylpentan-a-one,       acetal      of 

(Straus),  A.,  i,  992. 
ac-Diphenylpentan-7-one,  rft-o-hydroxy- 

(Borsche),  a.,  i,  194. 
Oiphenylpiperidonedicarboxylic      acid, 

dianiide  of  (Tsoneff),  A.,  i,  580. 
Diphenylpropane,  o-amino-,  and  its  de- 

rivatives  (v.  BRAim  and  Deutsch), 

A.,  i,  688. 
o^-Siphenylpropionie    acid,    r^-menthyl 

ester  (Rups  and  Kerkovius),  A.,  i, 

458. 
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a/3-Diphenylpropionic    acid,    /S-amiuo-, 

and    its  hydrochloride   (Posner  and 

Stirnus),  a.,  i,  457. 
/9d  Diphenylpropionic     acid,     jS-amino- 

(PosNEK  and  Stirnus),  A.,  i,  457. 
oa-Diphenyl-A^-propylene       (Saiutier 

and  Murat),  A.,  i,  757. 
2:6-Di-a(-phenylpropyl'-,'/'Vohexanone 

(Borsche),  a.,  i,  19;'). 
Diphenyl-2:3-pyrazino-l-aminoanthra- 

quinone      (Scholl,      Eberle,      and 

Tritsch),  a.,  i,  143. 
2:4-Siphenylqainoliiie   and   its  platini- 

chloride    (Spallixo    and    Salimei), 

A.,i,  723. 
2:3-Diphenylqainoline-4-carboxylicacid, 

6:8-f/tbromo-(FAKBENFAHRIKENVOKM. 

F.  Bayer  &  Co.),  A.,  i,  1019. 

Diphenylretene  (Heipuschka  and 
Grimm),  A.,  i,  lOS. 

3:3'-DiphenyIrabaionic  acid  (Wahl  and 
Doll),  A...  i,  626. 

Oiphenyl8eIenidedi-f)-carbozylic  acid 
(Lesser  and  Wei^.s),  A.,  i,  643. 

Diphenyliilicane,  diehloro-,  preparation 
of  (Kipping),  T.,  2113  ;  P.,  243. 

Biphenylsilicanediol,  preparation  and 
properties  of  (Kiim-inu),  T.,  2122  ; 
P.,  243. 

Diphenylsilicol,  preparation  and  pro- 
perties of  (Martin),  A.,  i,  404. 

Diphenyl-ailicols  and  -siliconeB  (Mar- 
tin), P.,  326. 

9 :  12-Diphenyl8nccindadiene  (  Brand), 
A.,  i,  960. 

Diphenylialphinylmethane.  See  Di- 
plienylsulphoxidemethane. 

Diphenylsulphone,  p-iodo-,  p-iodoso-, 
and  ^-iodoxy-,  and  their  derivatives 
(WiLUiERODT  and  Klinoer),  A.,  i, 
256. 

Diplienyl8alphone-4'-carboxylic  acid,  4- 
iodo-,  and  its  derivatives,  and  4-iodo- 
S0-,  ethyl  ester  (Willgerodt  and 
Plocksties),  A.,  i,  257. 

Dipheuylsulphoniam  dibromide  (Bour- 
geois and  Abraham),  A.,  i,  109. 

Dipbenylsulphonylethane,  ^^t-o-amino-, 
and  di-o-nitro-  (Claasz),  A.,  i,  514. 

Biphenylsalphoxidemethane  {d  iphenyl- 
sulphinylmcthane)  and  its  benzenedia- 
zonium  derivative  (Hinsberg),  A.,  i, 
546. 

Diphenyl-2:3:2':3'-tetraparboxylic  acid, 
and  its  tetramethyl  ester  (Kenner), 
P.,  277. 

Diphenyl-2:4:2':4'-tetracarboxylic  acid 
and  its  tetramethyl  ester  (Lieber- 
MANN  and  Kardos),  A. ,  i,  465. 

Diplienyl-3:3':4:4'-tetracarboxylio  acid, 
methyl  ester  (Liebermann  and  Kar- 
dos), A.,  i,  466. 


I)iphenyl-4:4':2:3'-tetracarboxylic  acid, 

and  its  methyl  ester  (Liebermann  and 

Kardos),  A.,  i,  466. 
ax-Diphenyltetradecane  (v,  Braun  and 

Deutsch),  A.,i,  688. 
2:2-Diphenyltetrahydrofaran-5  carbox- 

ylic  acid,  3:4:5-<>j'hydroxy-  (Paal  and 

KiNscHEii),  A.,  i,  31. 
4:5-Diphenyltetrahydrog[lyoxaline,      3- 

l)ronio-2-livdroxy-     (Biltz),     A.,      i, 

HOS. 
5:5-Diphenyltetrabydro-4-glyoxalone 

and  its  salts  and  2-hydroxy-,  and  its 

acetyl  derivative  (Bii.rz  and  Seydel), 

A.,  i,  909. 
af-Diphenyl-j3/3SS-tetramethylpentan-7- 

one  (Hali.er\  A.,  i,  270. 
Oiphenylmthiohydantoin    (Dixon    and 

Taylor),  T.,  560;  P.,  54. 
l:5-Diphenylthiolanthraquinone     (Gat- 

term  ANN),  A.,  i,  1002. 
4:5Diphenyl-3-o  ,  -w/-,  and  -/>-  tolyI-2:3- 

dihydro-2-oxazolones  (McCombie  and 

Parkes),  T.,  1996. 
4:5-Diph6nyl-3-?/i-,      and      -;»-tolyloxa- 

Bulphinazoles         (McCombie        and 

Parkes),  T.,  1998. 
jSS-Siphenylvaleric  acid,  a-y-dthydroxy-, 

potassium  salt  and  esters  of  (Spath), 

A.,  i,  978. 
o5-Diphenylvaleronitrile (Borsche),  A., 

i,  264. 
DiphenyIyl-4-liydroxy-3-carboxynaph- 

thylacetic     acid    (Zaleska-Mazur- 

Kii;wicz    and    Bistrzycki),    A.,    i, 

468. 
aS-Diphthalaminoadipic  acid   (Davies, 

Stephen,       and     Weizmann),     P., 

95. 
aS-Diphthaliminoadipic  acid,  ethyl  ester 

(Davies,  Stephen,  and  Weizmann), 

P.,  95. 
2:3:6:7-Diphtlialoyl-9-methylcarbazole 

(Ehren REICH ),  A.,  i,  130. 
Diphthalylthianthren    (Badishe    Ani- 

LiN-  &  Soda-Fabrik),  a.,  i,  1013. 
Dipicolinic     diazoimide     (Meyer    and 

Mally),  a.,  i,  515. 
Dipicolinic    dihydrazide    (Meyer    and 

Mally),  A.,  i,  515. 
Bipicolinic  diphenylhydrazide  (Meyer 

and  Mally),  A.,  i,  516. 
Dipicolinic     diore  thane    (Meyer    and 

Mally),  A.,  i,  515.  j 

Oipiperidyldiphenylmethane     and      its  | 

derivatives  (v.  Braun  and  Kruber),    ' 

A.,  i,  970. 
s-Dipiperonylhydrazine  and  its  deriva- 
tives (CuRTius  and  Sc^mittmann), 

A.,  i,  510. 
2:6-Dipiperonylidene-3-niethylci/c/'o- 
hexanone  (Strikgler),  A.,  i,  784. 
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Oipiperonylidenepentaerytliritol 

(Read),  T.,  2093. 
Dipiperonylidenepicolide  (Soholtz),  A., 

i,  386. 
Dipropionylmetliane  (Fischer  and  Bar- 

THOLOM.VUS),  A.,  i,  646. 
Dipropylamine  salts  (Dehn),  A.,  i,  241, 

242. 
DipropylaQunoBuccinic    acid     and     its 
salts  and  '/i'nitroso-  (Fkankland  and 
Smith),  T.,  58. 
DipropylaminoBuccinic  acid,  fetidhromo- 

(Fkankland  and  Smith),  T.,  1727. 
Oipropylanunoniam    nitrite    (Ray    and 

Rakshit),  T.,  613;  p.,  41. 
Dipropyh°6-ciamylcarbinoI       (Amoukoux 

and  Mitrat),  A.,  i,    415,  527. 
Dipropylaniline,  o-uitro-,  and  its    salts 

(Weiswexbekger),  a.,  i,  691. 
Dipropylbarbituric  acid  (Merck),  A.,  i, 

1013. 
Di-p-wopropylbenzylidenepicolide 

(Scholtz),  A.,  i,  386. 
Dipropyliaobutylcarbinol      (Amouroux 

and  Murat),  A.,  i,  415,  528. 
Dici/c/opropylethanol   and    its    bromide 

(Michiels),  a.,  i,  259. 
Di^'sopropyl      ketone,       seniicarbazone 

(PiCKARD  and  Kenyon),  T.,  629. 
Dipropylolivil    (Koerner     and    Van- 

zetti),  a.,  i,  352. 
3:S'-])ipropylrubazonic  acid  (Wahl  and 

Doll),  A.,  i,  537. 
Di-jo-Zsopropylstilbene  and  its  dibiomide 

(Pascal  and  Normand),  A.,  i,  146. 
Dipterocarpol  and  its  anhydride  (van 

Itallie),  a.,  i,  352. 
Dipterocarpone    and    its    oxime    (van 

Itallie),  A.,  i,  352. 
Dipyrasoleanthrone  (Mohlau,  Viertel, 

and  Redlich),  A.,  i,  705. 
2:2'-Dipyrimidyltbiocarbamide,       5:5'- 

fZinitro-    (Hale  and  Brill),    A.,  i, 

217. 
Oipyrophosphoric      acid.      See     under 

Phosphorus. 
Dipyrroyl  oxime  (Oddo  and  Dainotti), 

A.,  i,  721. 
N  Dipyrroylethanes  and     its     dioxime 

(Oddo  and  Dainotti),  A.,  i,  721. 
Dipyrroylmethane  and  its  salts  (Oddo 

and  Dainotti),  A,,  i,  721. 
Dipyrryli^oozazole    (Oddo  and    Dain- 
otti), A.,  i,  721. 
6:6'-Diquinolyl-2:2'-diplienyl-4:4'-diear- 

bozylic    acid    (Che.mische    Fabrik 

AUF  Aktien  vorm.   E.   Scherino), 

A.,  i,  811. 
6:6'-Diquinolyl-2:2'-diplienyl-8:8'-di- 

methyl-4:4'-dicarboxylic  acid  (Chem- 

ische  Fabeik  avf  Aktien  vorm.  E. 

Schering),  a.,  i,  812. 


6:6'-Diquinolyl-2:2'-dthydroxydiphenyl- 

4:4'-dicarboxylic    acid    (Chemischb 

Fabrik    auf     Aktien     vorm.     E. 

Schering),  a.,  i,  812. 
3:4-Diquinonyl-2:3-dimethylpyrrole 

(Mohlau  and  Redlich),  A.,  i,  129. 
3:4-Diquinonyl-5-phenyI-2-methyIpyr- 

role  (Mohlau  and  Redlich),  A.,  i, 

129. 
l:4-Disalicylideneaminopiperazine 

(Backer),  A.,  i,  731. 
2:7-Di8alicylidenecy'Volieptanone, 

sodium     derivative      (Boksche     and 

Geyer),  a.,  i,  892, 
2:6-Oi8alicylidenec?/c/ohexaiione 

(BoRSCHE  and  Geyer),  A.,  i,  892. 
3-6-Di8alicylidene-l-methylri/c/ohexan- 

4-one  (BoRscHE  and  Geyer),   A.,  i, 

892. 
Disalicylidene-'?-  and  -;n-plienylene* 

diamines  (Senier,  Shkpheard,  and 

Clarke),  T.,  1955  ;  P.,  237. 
Disinfection,   mechanism  of  (Cooper), 

A.,  ii,  1199. 
Dispersion.     See  under  Photochemistry. 
Dissociation.       See      under      Affinity, 

chemical. 
Dissolecules  (Col.son),  A.,  ii,  25. 
a;3-Di8tearin  sulphate  and  its  bniciue 

salt  (GRiJN  and  Corelli),  A.,  i,  409. 
Distillation,  history  of  (v.  Lippmann), 
A.,  ii,  897. 

of  high-boiliug  mixtures  (DuBOVlTz), 
A,,  ii,  133. 

fractional  (Golodetz),  A.,  ii,  430. 
with    steam    (Golodetz),    A.,    ii, 

234. 
apparatus    for    (Making),    A.,    ii, 
1049. 

vacuum,  receiver  for  (G laser).  A.,  ii, 
548. 
Distillation      apparatns,       electrically 
heated  (Allen  and  Jacobs),  A.,  ii, 
932. 

safety  (Schirm),  A.,  ii,  445. 

fractional  (Golodetz),  A.,  ii,  626. 

Kjeldahl,    improved  (Hadlock),   A., 
ii,  983. 
Distillation  and  extraction  apparatus 

(Taurke),  a.,  ii,  883. 
Distribution  law.    See  Affinity. 
l:3-DiBtyrylbenzene,  4:6-(/(amino-,  4:6- 

rfmitro-,  2:4:6-<rinitro-,  and  their  de- 
rivatives (Bo  rsche),  A.,  i,  180. 
Distyryl  ketone    (dibenzylideiieacetoiw), 
derivatives  of  (Straus),  A.,  i,  939. 

nitrate  (Reddelien),  A.,  i,  986. 
2:4-Disalpliamidobeiuioic  acid, compound 

of,  with  mercuric  oxide  (Kerb),  A., 

i,  452. 
Disolphides,  reduction  of,  to  mercaptans 

by  dextrose  (Claabz),  A.,  i,  851. 
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6:8-I)isalphonaplithalene-2-aso-a-naph- 
thalene  -4-  azo  -  a-hydrozynaphthoic 

acid  (Sircar and  Watson),  A.,  i,1038. 
6:8-Oi8ulphoiiapIithalene-2-azo-a-iiaph- 
thalene-4-azo8alicylic    acid    (Sikcar 
and  Watson ),  A.,  i,  1038. 
5-Ditetramethyldi-/J-aminobeiizhydryl- 
hydrazine  (Cuutius  and  Kok),  A.,  i, 
732. 
Bithienylideneacetone    and     its    t«tra- 
bromide       (Grishkewitsch-Trochi- 
MowsKY  and  Matschcrevitsch),  A., 
i,  642. 
l:2DithioIantliraqiiiiione.  See  Alizarin, 

r/ithio-. 
l:8-DithiolantIiraqainone,      derivatives 

of  (Gattermann),  A.,  i,  1001. 
2:4-DitluoIanthraqainone,  1 -amino-,  and 
its  derivatives  (Lenhard),  A.,  i,  998. 
Dithiophosphoric  acid.     See  under  Phos- 
phorus. 
Dititani-o-cresotic  acid,  ammonium  salt 

(Haiser  and  Lewite),  A.,  i,  848. 
Dititanisalicylic  acid,  salts  of  (Hauser 

and  Lewite),  A.,  i,  847. 
Oi-ja-4-tolaene8alphonylphenyIiodiniam 
hydroxide  (Willoerodt  and  Plock- 
8TIE.S),  A.,  i,  256. 
Oi-p-tolaidinodi-p-methyldibenzyl 

(Law),  T.,  162. 
Di-;7-tolaidinomethylindoplieaol     (Hel- 
ler), A.,  i,  917. 
Di-m-tolnidino8tilbene,   benzoyl  deriva- 
tives,  and    their  salts    (Bailey  and 
McCombie),  T.,  2277. 
Di-o-tolaidoindophenol  (Heller),  A.,  i, 

917. 
Di-p-tolnidomethylindophenol  (Heller), 

A.,  i,  917. 
Ditolyl     2:2'-disulphide,    4:4'-rfiamino-, 
and   its  hydrochloride  and  acetyl  de- 
rivative (ZiNCKE  and  RollhaIjser), 
A.,  i,  550. 
Di-o-  and  -^-tolyl  telluride  haloids  (Le- 
derer),  a.,  i,  853. 
oxides  (Lederer),  A.,  i,  853. 
2:2'-Ditolyl.        See        2:2'-Dimethyldi- 

plienyl. 
oo-Di-^-tolyl-^arabitol       (Paal       and 

Kinscher),  a.,  i,  31. 
s-Di-o-tolyldiethylcarbamide      (Rassow 

and  Reuter),  A.,  i,  555. 
Di-^-tolyldihydroretene,  rfihydroxy-,  and 
its     anhydride     (Heiduschka     and 
Grimm),  A.,  i,  108. 
s-Di-o-tolyldimethylcarbamide    and    its 
te^T^nitro-derivative      (Rassow      and 
Reuter),  A.,  i,  555. 
9:12-Di-^-tolyldiphen8accindadiene 

(Brand),  A.,  i,  960. 
9:12-Di-^-tolyldiphensaccindane,     9:12- 
c^ihydroxy-  (Brand),  A.,  i,  960. 


Di-;>-tolylene     oxide     (Sauatibr     and 

Mailhe),  a.,  i,  767. 
Di-m-tolylgaanidlne      (Johnson       and 

Cheiinofk),  a.,  i,  219. 
Di-j«-tolyI-4-hydroxy-3-carboxynaph- 

thylacetio  acid  and  its  dimetliyl  ester 

(Zaleska-Mazurkiewicz    and    Bis- 

TRZYCKi),  A.,  i,  468. 
Di-/)tolyl-4-Iiydroxy-3carboxynaph- 

thylcarbinol        (Zaleska-Mazurkie- 

wicz  and  Bistrzycki),  A.,  i,  468. 
Di-^-tolylmethanedicarbozylic  acid 

(Liebermaxn  and  Rahts),  A.,  i,  466. 
ctfCtf-Di-j[)-tolyl-l:4-naphthaqainometh- 

ane     (Zalk.ska-Mazurkiewicz     and 

Bistrzycki),  A.,  i,  468. 
Di- 7>i - tolylozy- j[>- benzoq uinone,  rftbromo - 

(ToRREY  and  Hunter),  A.,  i,  475. 
Di-^tolylozy-jt;-benzoquinone,  dihromo-, 

rfichloro-,  and   rit-iodo-  (Torrey  and 

Hunter),  A.,  i,  475. 
Ditolylsulphone,     o-hydroxy-,     and     its 

derivatives  (Zehenter),  A.,  i,  444. 
Si-p-tolylthiolanthraqainone    (Gatter- 
mann), A.,  i,  1002. 
l:4-Di-jt7-tolyltliiolanthraquinone-2-oar- 

bozylic    acid  (Badische   Anilin-  k 

Soda-Fabrik),  a.,  i,  980. 
Ditolyl  triethyl  ether  (Bamberger  and 

Blanoev),  a.,  i,  692. 
Di-o-triazophenyliodinium  chloride 

(Forster  and  Schaki'pi),  T.,  1366. 
Dio-,    -771-,  and  />-triazophenyliodinium 

iodides,  and   the   tetrachloride  of  the 

first    (Forster    and    Schaeppi),    T., 

1366. 
aa-Oi-2:4:5-trimethylbenzylhydrazine 

and  its  salts  and  derivatives  (CuRTiug 

and  Franzen),  A.,  i,  309. 
Di-2:4:5-trimethylbenzyl8emicarbazide 

(CuKTiu.s  and  Franzen),  A.,  i,  309. 
Di-2:4:5-trimethylbenzyltetrazone  (Cur- 

Tius  and  Franzen),  A.,  i,  309. 
Diuresis    (Ginsberg),     A.,     ii,     1079  ; 
(Cord),  A.,  ii,  1080. 

influence  of  colloids  on  (Knowlton), 
A.,  ii,  71. 

calomel  (Flecksedeh),  A.,  ii,  582. 
Divanillylidenedipicolinic     dihydrazide 

(Meyer  and  Mally),  A.,  i,  515. 
Divanillylidenequinolinic         hydrazide 

(Meyer  and  Mally),  A.,  i,  515. 
5-Divinylethylene  oxide  (Heux),  A.,  j, 

599. 
Di-2-m-xylidoindophenol  (Heller),  A., 

i,  917. 
Dog,  heat  production  and  metabolism  in 
the,   after  an   abundant  meat  diet 
(Williams,  Riche,  and  Lusk),  A., 
ii,  270. 

potassium  and  sodium  content  of  the 
organs  of  the  (G:^rard),  A.,  ii,  463 
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Dog,  depancteatised,  elimination  of 
amino-acids  from  the  (LabbA  and 
VioLLK),  A.,  ii,  277. 

Dogi,  iligeation  in  (LoNDOx,  Riwoecu, 
Mepissoff,    Stassokk,    Mazijew- 

8KI,      DaGAEFF,      GABniLOWITSCH, 

Krym,    Holmberg,    Wikdemann, 
Gii-LKLK,  and  SoLOW^EFF),  A.,  ii, 
1185. 
hypophysectomiaed,     metabolism      of 
(Benedict  and  Romans),  A.,  ii, 
365. 
young,  feeding  of,  on  the  anterior  lobe 
of   the   pituitary  body  (Aldrich), 
A.,  ii,  782. 
Double      decomposition      in       organic 
chemistry  (BuuNi,     CoNTAKDi,    and 
Da  Pomte),  a.,  ii,  925. 
Drainage  in  India  (Leather),  A.,   ii, 

596. 
Drainage  water.     See  Water. 
Drinking  water.     See  nnder  Water. 
Drugs,  tlieory  of  the  action  of  (Traube), 
A.,  ii,  740. 
action    of,    on   the   alimentary   canal 

(Klocman),  a.,  ii,  965. 
action  of,  on  blood  (Piccinini),  A.,  ii, 

68. 
absorption    of,    introduced-   into   the 
cerebro-spinal    fluid    (Dixon    and 
Halliburton),  A.,  ii,  584. 
relation  of,  to  lipoids  (Loewe),  A.,  ii, 

742. 
resorption  of,  from  ointments  (Saver- 
land),  A.,  ii,  584. 
action  of,  on  isolated  organs  (Dale 

and  Laidlaw),  A.,  ii,  864. 
passage  of,  into  the  sweat  (Tachau), 
A.,  ii,  184. 
Drying  apparatus,   new  (WoYtacbck), 

A.,  li,  445. 
"Dnlcin"    {■p-phcnetolecarbamide),    de- 
tection of  (Camilla  and  Pektusi), 
A.,  ii,  104. 
Dunite    from    the   Urals  (DB    Rubies), 

A.,  ii,  174. 
Durylic  acid,    preparation  of,   and   its 
sodium  salt  (MiLL.s),   T.,  2191  ;    P., 
243. 
Dyeing,  theory  of  (Saposhnikoff),  A., 
ii,  241  ;    (Dreaper  and  Wilson), 
A.,  ii,  442. 
electrical  theory  of  (Harrison),  A.,  ii, 

16. 
vat,  theory  of  (Gebhard),  A,,  ii,  242. 
Dyes.     See  Colouring-matters. 
Dypnone-p-tolil    (Reddeliin),    A.,    i, 

364. 
a-/.soDypnopinacolin  (Dblacrb),  A.,   i, 

30. 
Dysentery,   asylum   (Tkbexttt),    A.,  ii, 
665. 

c.  ii. 


S 

Earth,  quantitative  composition  of  the 

crust  of  the  (Fersmann),  A.,  ii,  447. 
Earths,  rare,  chemistry  of  (Wirth),  A., 
ii,  766. 
in  Spain  (CamI'O  y  OkrdAn),  A. ,  ii,564. 
crystallography  of  the  jo-dihromobenz- 
enesulphonates  of  the  (Armstrong 
and  Kodd),  A.,  i,  756. 
fusion    of,    with    sodium    carbonate 
(WiTNDER   and  ScHAPiRo),  A.,   ii, 
1097, 
isomorphoua  molybdates  of  (Billows), 

A.,  ii,  560. 
double  nitrates  of  the  (Jantsch),  A., 

ii,  767. 
fractional  crystallisation  of  picrates  of 
the  (Dennis  and  Bbnne-it),  A.,  ii, 
257. 
detection  and  separation  of  (Barnx- 

BKY),  A.,  ii,  999. 
separation  of  (James),  A.,  ii,  690. 
Earthnut  oil,  detection  of,  in  olive  oil 

(Adler),  A.,  ii,  815. 
Echallmm    elaterium,      enzymes    from 

the  organs  of  (Bero),  A.,  ii,  380. 

IchinochroBM  (McClendon),  A.,  i,  520. 

Eels,    young,    chemical   composition   of 

(Rkuss  and  Weinland),  A.,  ii,  1193. 

£gg*i  colouring  matter  of  the  yolks  of 

(Barbieri),  a.,  ii,  783, 

lecithin  from  the  yolks  of  (Ribdel), 

a.,  i,  744  ;  (Barbirri),  A.,  ii,  957. 

fowl's,  osmotic  activity  in  (Urbenlee) 

A.,  ii,  463. 
hen's,   formation  of  <i-lactic  acid  in, 
during  incubation    (Anno),  A.,   i, 
748. 
herring's,  nucleic  acid  in  (Tsohebno- 

butzkt),  a,,  ii,  968. 
sea-txrchin's,    oxidative    processes    in 
(Loeb  and  Wa.'<tenets),  A.,  ii,  66  ; 
(McClendon  and  MiTCliBtL),  A., 
ii,  273. 
starfish  and  sea-urchin,  effect  of  salts 
on  (Lillie),  a.,  ii,  468. 
Egg- albumin,     action     of    pepsin     on 

(Rouonyi),  a.,   ii,  1066< 
Egg-capsules  of  the  shark  (Httssakof 

and  Walker),  A.,  ii,  369. 
Egg-shells  of  PoUachius  lirandti,  compo- 
sition  of  (MiYAKE  and  Tadokoro), 
A.,ii,  368. 
jS-Elaeostearic   acid,  and   its  salts  and 
derivatives,    and    tttrabromo-   (MoR- 
RBLL),  T.,  2082  ;  P.,  236. 
Elaticacid  (Emmanuel),  A.,  i,  372. 
Ilatinic  acid  (Emmanuel),  A.,  i,  872. 
Elatolic  acid  (Emmanuel),  A.,  i.  372. 
Electrical  osmosis.     See  under  Electro- 
chemistry. 

96 
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Eleotrlfioation.       See     under    Electro- 
chemistry. 

Electkochemibtry  : — 
Electroohemistry  of  solutionsin  acetone 

(ROSHDESTWENSKY  audLEWIs),  T., 
2094  ;  P.,  239. 
Electricity,  conduction  of,  and  valency 

(Stark),  A.,  ii,  621. 
ElectrifioatioD,  contact  (Grumbach), 

A.,  ii,  12. 
Accnmulator,    electric    light   (Win- 

tiikr),  a.,  ii,  318. 
Celli,   concentration,   containing  the 
ternary  electrolytes    (Giissler), 
A.,  ii,  321. 
Clark,  thermodynamics  of  (PoLLIT- 

zer),  A.,ii,  14. 
galvanic,  variation  of  the   electro- 
motive force  of,  with  tempera- 
ture (Bedeau),  a.,  ii,  13. 
with  carbon   anodes    (Becuter- 
efk),   a.,   ii,   226 ;    (Fischer 
and  Lepsius),  A.,  ii,  1036. 
polarisation      of      (Rxichimstein, 
Buroer,  and  Ziirbm),  A.,  ii, 
1037. 
of  the    Daniell    type,    chemical 
theory  of  (Pfeiffir),  A.,   ii, 
14. 
Sn  I  CrClj  I  Pt,       electromotive 
force  of  (Kremann  and  Noss), 
A.,  ii,  1130. 
selenium  (P^labon),  A.,  ii,  622. 
valve,   influence  of  electrolytes  on 
the  voltage  of  (Schulze),  A.,  ii, 
126. 
Electrical  condactivity  (Schlesinqer 
and  Calvert),  A.,  ii,  26. 
measurement  of  (Klemenc),  A.,  ii, 

121. 
maximum   specific,  applications   of, 
in  chemistry  (Gibson),  A.,  ii,  726. 
of  true  and  pseudo-acids  in  mixtures 
of  acetone  and  water  (Sluiter), 
A.,  ii,  889. 
of  alloys  (St^panoff),  A. ,  ii,  890. 
of  electrolytes  in  non-aqueous   sol- 
vents (Rimbach  and  Weitzel), 
A.,  ii,  422. 
influence  of  colloidal  sulphur  on 
(Raffo    and    Rossi),    A.,    ii, 
1037. 
of  gases  in   the   electrodeless  ring 
discharge  (Wachsmuth),  A.,  ii, 
1033. 
relative,  of  salts,  method  of  illus- 
trating the  (Blanchard),  A.,  ii, 
446. 
of  solutions,   influence  of  pressure 
and   temperature   on   the   (Lus- 
sana),   A.,   ii,    623 ;    (Korber), 
A.,  ii,  889. 


Electrochemistry  : — 
Electrical  conductivity  of  solutions, 
abnormal  (Sachanoff),  A.,  ii,  422. 
Dielectric  oonstantB  of  binary  mix- 
tures   of   non-associated    organic 
solvents  (Dobkoserdoff),  A.,  ii, 
729. 
of  solutions  of  salts  (Walden),  A., 
ii,  421. 
Dieleotrioi,  liquid,  behaviour  of,  on 
the  passage  of  electric  currents  (van 
DER  Bml),  A.,  ii,  890. 
Electrical  charge,  action  of  ions  in  de- 
termining the,  of  surfaces  (Mines), 
A.,  ii,  372. 
Electric     discharge,     after-glow     of 
(Strutt),  a.,  ii,  126. 
in  ga.ses,  variations  in  the  (Matthiks 
and  Struck  ;  Aston  and  Wat- 
son), A.,  ii,  324. 
in  pure  sodium  vapour  (Dunoyer), 
A.,  ii,  891. 
Electric  furnace,  wound  with  a  non- 
noble  metal  (Ubbelohde),  A.,  ii, 
150. 
pressure  (Fischer    and  Ploetze), 
A.,  ii,  530,  553,  654,  555. 
Electrical  osmosis,  influence  of  electro- 
lytes on  (v.  Elissafoff),  A.,  ii, 
419  ;  (Barratt  and  Harris),  A., 
ii,  420,  729. 
endosmosis    (Bancroft),    A.,    ii, 
623. 
Electrochemical  reductions  (Backer), 

A.,  i,  339,  730. 
Electrode,    liydrogen,    study  of   the, 
and    its    applications   (LooMis 
and  Acree),  A.,  ii,  124,  125  ; 
(Desha    and   Agree),   A.,   ii, 
125. 
measurement     of,     in     alcoholic 
hydrogen   chloride  (Habdman 
and  Lapwoeth),  T.,  2249  ;  P., 
263. 
lead  sulphide  (Lebedeff),  A.,  ii, 

1129. 
mercurous  chloride  (calomel)  study 
of  the  (LooMis  and  Agree),  A., 
ii,  124. 
potassium,  potential  of  the  (Lewis 

and  Kayes)  A.,  ii,  225. 
thallium,   potential  of  (Spencer), 
A.,  ii,  731. 
Electrodes,  polarisation  of  (Broghet), 
A.,  ii,  891. 
of  the  third  kind,  determination  of 
the  solubility  of  slightly  soluble 
salts  by  means  of  (Spencer),  A., 
ii,  1129. 
potentials  of  standard  (Auerbach),  ' 

A.,ii,  123. 
tantalum  (Brunck),  A.,  ii,  1128. 
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ElECTR0CH«MI8TRY  :— 
Anode,     aluminiam,     films     on    the 

(Baiksto  and  Mercek),  A.,  ii, 
123. 
carbon,    cells  with   (Beohtereff), 

A.,  ii,  226. 
uranium,  behaviour  of  (Sborgi),  A., 

ii,  821. 
Cathode,  rotating  (Bennett),  A.,  ii, 

622. 
thallium,    use  of,    in  reduction  of 

organic  compounds  (ZERnEs),  A., 

ii,  1038. 
Wehnelt,  emission  of  jiositive  ions 

by  the  (Knipp),  A.,  ii,  9. 
Electrolysis,  function  of  interatomic 

electrons  in   (Achalme),  A.,  ii, 

322,     530  ;     (Muller)     A,,     ii, 

530. 
stand  for  (Fischer  and  Fresenius), 

A.,  ii,  484. 
Electrolyte,    configuration    of    equi- 

l)otential  lines  in  an  (Brochet  : 

Delvalez),  a.,  ii,  124. 
potential    difference   between    glass 

and  an  (Rlfexv),  A.,  ii,  622. 
Electrolytes,     rotatory      power      of 

(Bongiovanni),  a.,  ii,  814. 
influence  of  colloidal  sulphur  on  the 

electrical  conductivity  of  (Raffo 

and  Rossi),  A.,  ii,  1037. 
dissociation  of,  in  non-aqueous  sol- 
vents    (Kreider,     Jones,     and 

Haoglund),  a.,  ii,  120. 
dissociation  of,  in  mixtures  (And- 

REEFFand  Saposhnikoff),  a.,  ii, 

892. 
electrical  conductivity  of,    in  non- 
aqueous solvents  (Rimbach  and 

Weitzei,),  a.,  ii,  422. 
influence  of  colloids  on  the  transport 

numbers     and     conductivity     of 

(Richter),  a.,  ii,  914. 
influence   of,    on   electrical   osmosis 

(v.    Eussafoff),    a.,    ii,    419  ; 

(Barratt  and  Harris),  A.,  ii, 

420,  729. 
ionisation  of  (Herzen)   A.,  ii,  226. 
electrolytic   valve  action  in    (SuH- 

ulze),  a.,  ii,  126. 
solubility  of,  in   aqueous  solutions 

(Masson),  T.,  103. 
formation    of   complex    compounds 

by,  in  solution  (Oostachescu  and 

Apobtoi),  a.,  ii,  528. 
binary,  dissociation  of  (van  Rossem), 
A.,  ii,  893. 

dependence  of  the  conductivity  of, 
on  concentration  (Hertz),  A., 
ii,  120. 
strong,  dissociation  of  (Kendall), 

P.,  255. 


Electrochemistry  : — 
Electrolytes,  ternary,  dissociation  of 
(McBain),  A.,  ii,  893. 
weak,  determination   of  the  mole- 
cular   weights    and    dissociation 
constants    of    (D'Agostino    and 
Quaghakiello),  A.,ii,  1158. 
Electrolytic  dissociation,  (Arrheni- 
us),    A.,   ii,   419;    (Sachanoff), 
A.,  ii,  731. 
relation  between  chemical  constitu- 
tion and  (Wegscheider),  A.,  ii, 
629. 
energy  changes  in  (Arrheniu.s),  A., 

ii,  131. 
total  and  free  energy  in   (LuND^N 

and  Gardner),  A.,  ii,  892. 
of  electrolytes  (Andreeff  and  Sa- 
poshnikoff),  a.,  ii,  892;   (Mc- 
Bain ;  VAN  Rossem),  A.,  ii,  893. 
Electrolytic    reduction    (Law),     T., 
1544  ;  P.,  162. 
of     unsaturated      aldehydes      and 
ketones  (Law),  T.,  1016  ;  P.,  98, 
of    benzylidenc    bases    (Law),    T., 
154. 
Electrometer,  use  of,  in  tlie  study  of 
chemical   reactions   (Boll),    A.,   ii, 
384  ;  (GnuMBACii),  A.,  ii,  380. 
Electromotive   force  produced  by  the 
flow    of    salt    solutions    through 
capillary  tubes  (Ri^ty),   A.,   ii, 
622. 
measurement  of,  in  alcohol  (Hard- 
man  and  Lapworth),  T.,  2249  ; 
P.,  263. 
Electron  conception  of  valency  (Falk), 

A.,ii,  980. 
Electron      theory      and      ionisation 

(Noyes),  a.,  ii,  545. 
Electrons,  negative,   emission   of,    by 
heated   alkali   metals    (Fredenha- 
cen),  a.,  ii,  517. 
Photoelectrons,  emission  velocities  of 

(Hughes),  A.,  ii,  883. 
Ionisation,   relation   between   adsorp- 
tion and  (Gerhard),  A.,  ii,  141. 
and    allotropy   (Hesehcs),   A.,   ii, 

121. 
correlation  of,  and  chemical  struc- 
ture (Deru'k),  a.,  i,  188. 
by  collision,  influence  of  fluorescence 
on  (Fkaxck  and  Westphal),  A., 
ii,  314. 
of  electrolytes  (Herzen),    A.,    ii, 

226. 
and  the  electron  theory    (Notes), 

A.,  ii,  545. 
of  gases.       See  under  Photochem- 
istry, 
of  organic  acids  (Michael),  A.,ii, 
826. 
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Electrochemistry  : — 

Ion,  nature  and  velocity  of  an,  in  a 

gas(KLKEMAN),  A.,  ii,  8. 

Ions,    the  action   of,   in   determining 

the   electrical   charge   of  surfaces 

(Mines),  A.,  ii,  372. 

charges  on  (Townsend),  A.,  ii,  412. 

colour  of  (Magnanini),  A.,  ii,  142. 

mobility  of,    in  gases  (Przibram), 

A.,  ii,  618. 
recombination  of,  in  gases  (Erik- 
son),  A.,  ii,  518. 
experiment  to  illustrate  the  rates  of 
migration  of  (Chandler),  A.,  ii, 
548. 
velocity  of,  in  gases  (Lattey  and 
TiZARD),  A.,  ii,  516  ;  (Altbero), 
A.,  ii,  617. 
dissymetry  of  positive  and  negative 
relative   to  the    condensation    of 
water  vapour    (Besson),    A.,    ii, 
1123. 
collision    of,   in    gaseous    mixtures 

(Kleeman),  a.,  ii,  883. 
electrolytic,  theoiy  of  (Lorenz),  A., 

ii,  323. 
negative,  mobility  of  (Todd),  A. ,  ii, 

1122. 
positive,  emission  of,  from  the  Weh- 
nelt  cathode  (Knipp),  A.,  ii,  9. 
emission  of,  from  salts  of  the  al- 
kaline earth  metals  (Davisson), 
A.,  ii,  116. 
discharge  of,   from   heated  phos- 
phates (Horton),  A.,  ii,  8. 
positive  and  negative,   charges  on 

(Pomeroy),  a.,  ii,  114. 
positive  flame,  mass  and  mobility  of 
(MoREAu),  A.,  ii,  1031. 
Cations,  catalysis  by  (Holmbebc|^<^., 

ii,  443,  1048. 
Potential,  difference  of,  between  glass 
and  an  electrolyte  (Ri£t¥),  A.,  ii, 
622. 
fall  of,  of  metals  in  chlorine  (Raisch), 
A.,ii,  122. 
Potentials,  relation  of  the,  of  elements 
to     their    periodic    classification 
(Palmaer),  a.,  ii,  1128. 
of  non-aqueous  solutions  (Isgaris- 
cheff),  a.,  ii,  729. 
Cathode    potential,    variation    of,   in 
electrolytic    analysis    (Ekculisse), 
a.,  ii,  204. 
Transport    numbers,    apparatus    for 
measurement  of  (Scarpa),  A.,ii,732. 
Voltameter,  iodine  (Washburn  and 
Bates),  A.,  ii,  1129  ;  (Bates),  A., 
ii,  1130. 
Faraday,  value  of  the  (Washburn  and 
Bates),  A.,  ii,  1129;  (Bates),  A., 
ii,  1130. 


Electrode.     See  UTider  Electrochemistry.  . 
Electrolytes.     See   under  Elcctrochem-  i 
istry.  " 

Electrometer.     See  under  Electrochem- 
istry. 
Elements,   origin    of  the  names  of  the 
(Vasilieff),  a.,  ii,  931. 
natural  system  of  the  (Laemmel),  A., 

ii,  1048. 
evolution  of  the  (Albuquerque),  A., 

ii,1156. 
relation  between  the  atomic  volumes 

and  spectra  of  (Rossi),  A.,  ii,  22. 
velocities  of  the  vapours  of,  in  their 
spark  spectra  (Hemsalech),  A.,  ii, 
403. 
Zeeman    effect  for  various    (LiJTTiG, 
Hartmann,  and  Peterke),  A.,  ii, 
506. 
stmctaral  theory  of  the  (Nicholson), 
A.,  ii,  35  ;  (Palladino),  A.,  ii,  86. 
thermomngnetic  properties  of  (Owen), 

A.,  ii,  227,  425. 
vibration  frequencies  of,  in  compounds 

(Koref),  a.,  ii,  328. 
relation  of  the  potentials  of,  to  the 
periodic  system  (Palmakr),  A.,  ii, 
1128. 
ferro-magnetic,  variation  of  the  mag- 
netic intensity  of,  with  temperature 
(Asuworth),  a.,  ii,  127. 
monatomic,  theory  of  the  solid  state  of 
(GRtJNEi.sEN),  A.,  ii,  1048. 
sublimation,  vaporisation  and  lique- 
faction of  (Gruneisen),    A.,  ii, 
584. 
of    the    nitrogen    group,    iodides    of 
(Jaeger  and  Dooenbosch),  A.,  ii, 
640. 
solid,  linear  expansion  of,  as  a  function 
of  the  absolutemelting  point(STEiN), 
A.,  ii,  128  ;  (Rudoiif),  A.,  ii,  624. 
Elephant  epidermis,  keratin  from  (Buch- 

TALA),  A.,  i,  520. 
Embalming,  resins  used  in  (Tschirch  J 
and  Reutter),  A.,  i,  639.  ^ 

Embryo,  chemistry  of  the  (Buglia  and 

Constantino),  A.,  ii,  1078. 
Emeraldine  and  its  leuco-base  (Green 

and  Woodhead),  T.,  1122  ;  P.,  136. 
Emission      and      selective      absorption 
(Schaum  and  Wijstenfeld),  A.,  ii, 
18. 
Emodin  monomethyl  ether,  acetyl  de- 
rivative   (TuTiN    and    Clewer),    T., 
294. 
Emodinol,  acetyl  derivatives  of  (Hesse), 

A.,  i,  277. 
Emodintridipbenylurethane  (Tutin  and 

Clf.weh),  T.,  292. 
Emulsiflcation,  thoory  of  (Bancroft), 
A.,  ii,  542,  834. 


INDEX   OF   SURJECTS. 


ii.  1465 


Emulsin,  action  of,  in  alcoholic  solution 
(HouiiQUELOT  and  Bkidkl),  A.,  i, 
672. 

inllueuco  of  the  dilution  of  ethyl  alcohol 
on  the  action  of,  in  this  medium 
(BouRQUELOT  and  Bkidel),  A.,  i, 
928. 

synthetic  action  of  (Bourquelot  and 
Bridkl),  a.,  i,  592. 

synthesis  of  alkyl  glucosides  by  means 
of  (Bourquelot  and  Bridkl),  A., 
i,  738. 

reactions  of  amygdalins  with 
(Krieble),  a.,  i,  482. 

action  of,  on  gentiopicrin  (Bourquelot 
and  Bridel),  A.,  i,  593. 

action  of,  on  salicin,  in  alcoholic  solu- 
tion (Bourquelot  and  Bridel),  A., 
i,  522. 
Emulsions,     apparatus     for     preparing 
(Hatschek),  A.,ii,  445. 

oil-water  (Ellis),  A.,  ii,  13,  1036. 
stability   of   (Groschuff),   A.,   ii, 
144. 
Enamels,    detection     of    antimony    in 

(Rickmann),  a.,  ii,  870. 
Energy,  exchanges   of,  in   cold-blooded 
animals  at  rest  (Hill),  A.,  ii,  181. 

influence  of  carbohydrates  and  of  in- 
traperitoneal infusion  of  blood  on 
consumption  of  (HAri),  A.,  ii, 
958. 

changes  of,  in  vaporisation  and  elec- 
trolytic dissociation  (Arrhenius), 
A.,  ii,  131. 

chemical,  connexion  between  optical 
frequency  ami  (Stark),  A.,  ii,  315. 

of  gases,  eflfect  of  gravity  on  the 
(Low),  A.,  ii,  734. 

internal,  of  a  substance  (Kleeman), 
A.,  ii,  535. 

total  and  free,  in  electrolytic  dissocia- 
tion (LuND^N  and  Gardner),  A., 
ii,  892. 
Enols,    spectrochemistry  of  (Auwers), 

A.,  ii,  3. 
Enzyme,  glucolytic,  of  yeast  (Birckner), 
A.,  i,  817. 

lipolytic,  in  urine  (Pribram  and 
Lowy),  a.,  ii,  370. 

peptolytic,  of  saliva  (Koelker),  A., 
ii,  181. 
.Enzymes,    distribution     of,    in    plants 
, ,   (H.  E.  and  E.  F.  Armstrong  and 
Horton),  a.,  i,  816. 

formation  of,  in  the  alimentary  canal 
(v,  Tschermak),  a.,  ii,  1066. 

chemical  composition  and  formation  of 
(V.  EuLER  and  Johansson),  A.,  ii, 
590;  (v.  EuLER  and  Meyer),  A., 
ii,  793,  970  ;  (v.  Eulkr  and  Palm), 
A.,  ii,  1201. 


Enzymes  synthetic  functions  of  (Bay- 

Li.ss),  A.,  i,  328  ;  (Bradley),  A.,  ii, 

868. 
and    anti-enzymes,  reaction    between 

(MiNAMi),  A.,  ii,  862. 
in  young  bamboo  shoots  (Kato),  A., 

ii,  81. 
of  the  bull's  testis  (Mihara),  A.,  ii,  70. 
distribution  of,  in  the  digestive  organs 

offish  (PoLiMANTi),  A.,  ii,  182. 
in  sterile  milk  (Harden  and  Lane- 

Claypon),  a.,  ii,  664. 
in  ovaries  (LOb  and  Gutmann),  A.,  ii, 

783. 
of  rennet  (van  Dam),  A.,  ii,  460. 
of  the  spleen  (Tanaka),  A.,  ii,  69. 
of  yeast  (Euler),  A.,  ii,  193. 
action   of  colloids   on  (Pincussohn), 

A.,  i,  521. 
influence  of,  on  Digitalis  substances 

(Holste),  a.,  i,  575. 
action  of,  on  mannans,  galactans,  and 

cellulose  (Bierry  and  Giaja),  A., 

ii,  657. 
paralysis  of  (Lichtwitz),  A.,  ii,  590. 
influence  of,   in  oedema  (Elder  and 

Gies),  a.,  ii,  1080. 
possible  influence  of,  on  the  production 

of  oedema  (Gies),  A.,  ii,  856. 
cleavage  of  proteins  by  (Abderhalden 

and  Pettibone),  A.,  i,  1040. 
alcoholic,  influence  of  uranium  salts  on 

(Kayser),  a.,  ii,  860. 
animal,   influence   of   electrolytes    on 

(Bierry),  A.,  ii,  656. 
digestive,  experiments  on  (Graber), 

A.,  ii,  706. 
glucoside-splitting,  relation  of  micleic 

acids  to  (Tschernorutzky),  A.,  i, 

815. 
lipolytic,  influence  of  serum  and  the 

juices  of  organs  on  (MiNAMi),  A.,  ii, 

460. 
peptolytic,    occurrence    of    (Abder- 
halden), A.,  ii,  576. 
proteolytic,    action     of,    on     dupein 
(RoGOzfNSKi),  A.,  i,  672. 

influence  of  oxygen  on  the  work  of, 
in   dead    plants   (Palladin   and 
Kraule),  a.,  ii,  291 ;  (Palladin, 
Alexandroff,     Iwanoff,     and 
Levitsky),  a.,  ii,  800. 
reduction  (Bach),  A.,  ii,  183. 
Enzymes.     See  also : — 
Amylase. 
Analase. 
Anti-emulsin. 
Antithrombin. 
Catalase. 
Cellase. 
Cellulase. 
Choleaterase. 
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Enzymes.     See  also  : — 

Diastase. 

Krepsin. 

Emulsiu. 

Gelatinase. 

Glyceropho.sphatase. 

Histozyme. 

Invertase. 

lactase. 

Levana.se. 

Linase. 

Lipase. 

Maltase. 

Nuclease. 

Nucleosidase. 

Oxydase. 

Pancreatin. 

Pepsin. 

Peroxydase. 

Phenolase. 

Phosphatese. 

Prothrombin. 

Prunase. 

Ileductase. 

Kennin. 

Secretin. 

Synprotease. 

Takadiastase. 

Tetranuclease. 

Thrombin. 

Thromboplastin. 

Trypsin. 

Urease. 

Zymase. 

Zymin. 
Enzyme  action  (Bayliss),  A.,  i,  [328 
(Fai.k  and  Nrl.son),  A.,  i,  522 
f>9S  ;  (Armstrong  and  Horton) 
A.,  i,  594  ;  (H.  E.  and  E.  F.  Arm 
strong  and  Horton  :  Arm.stroxg 
and  Eyre),  A.,  i,  816. 

reversibility    of     (Boukquelot     and 
Bridel),  a.,  i,  928. 
4-Eo8inamino-3:3'-dimethyldipIienyl-4'- 

phthalamic  acid  (Cain  and  Brady), 

T.,  2309. 
Ephedrine  and  t^-ephedrine,   salts  and 

derivatives  of  (Schmidt  and  Calme.ss), 

A.,  i,  644. 
Epiborneol   (Bredt   and  Perkin),   P., 

57. 
Epicamphor,'amino-,  and  bromo-  (Bredt 
and  Perkin),  P.,  57. 
o-and  i3-isonitroso-,  and  their  deriva- 
tives (Forster  and  Spinner),  T., 
1348;  P.,  47. 
Epicamphorcarboxylic  acid,  and  bromo- 

(  Bredt  and  Perkin)  P. ,  57. 
Epichlorohydrin,   preparation  of  (Far- 

BENFABRIKEN     VORM.     F.      BaTER     & 

Co.),  a.,  i,   155  ;    (Chemische  Fab- 
EiK  Griesheim-Elektron),  T.,  744. 


Epidihydrodicamphenepyrazine  and  its 

salts (FoiisTE Rand  Spinner),  T.,1357. 

Epidote   from    Aosta   Valley,   Piedmont 

(MiLLOSEVicn),  A.,  ii,  569. 

from  Norway  ( Ander.srn),  A.,  ii,  1183. 

Equimbrium  : — 

Phase  rule,  application  of,  to  colloidal 

systems  (Jonker),  A.,  ii,  440. 
Equilibria  in  one-component  systems, 
thermodynamics  of  (Tammann), 
A.,  ii,  19,  29,  129. 
influence  of  pressure  on  (Pushin  and 

GREBKNTSCHIKOFF),A.,ii,330,331. 

of  fused  mixtures  of  isomorpous  salts 
(Vrshksnevsky),  a.,  ii,  137. 
Equilibrium  of  a  system  under  influ- 
ence of  an   external  agent  (VoL- 
chonsky),  a.,  ii,  441. 
in    heterogeneous     systems    (Weq- 

scheider),  a.,   ii,  441. 
three-pliase  (Smits),  A.,  ii,  242. 
in  binary  systems  showing  mixed 
crystals  (Kruyt),  A.,  ii,  632. 
Ternary  Bystems,  critical  end-points  in 
(Smits),  A.,  ii,  918. 
crystallisation  iu  (Parravano  and 
Sirovicu),  a.,  ii,  836. 
Equilibrium  curve,  solid-liquid  (van 
Laau),  a.,  ii,  1040. 
Equilibrium,     chemical.       See     under 

Affinity,  chemical. 
Erepsin,     distribution     of,     in    organs 

(Amantka),  a.,  ii,  777. 
Ergot,   yellow    colouring ;  matters  from 

(Freeborn),  P.,  71. 
Ergotozin,  action  of,  on  diabetes  (Micu- 

LiciCH),  A.,  ii,  856. 
isoErucic  acid  (Macbeth  and  Stewart), 

P.,  68. 
Erysimum  permvskianum,  erysolin  from 
(Schneider  and  Kaufmann),  A.,  i, 
837. 
Erysolin  and  its  derivatives  (Schneider 

and  Kaufmann),  A.,  i,  837. 
Erythrene,  preparation  of  (Farbenkab- 

RIKEN   VORM.  F.    BaYER   &   Co.),    A.,, 

i,  742,  821. 
Erythrophlceum   Ouineense,'  constituents. 

of  the  bark  of  (Power  and  Salway), 

A.,ii,  977. 
Erythrosulphuric    acid,     calcium    salt 

(Chemische  Wekke  vokm.  H.  Byk), 

A.,  i,  832. 
Erytbrozyanthraquinone  methyl  ether 

(Farbwerke  VORM.  Meister,  Lucius, 

&  BRtJNiNG),  A.,  i,  477. 
Eserine  {physostigmine),  constitution  of 

(Salway),  T.,  978  ;  P.,  125. 
Eserine  blue  and  its  salts  (Salway),  T., 

986  ;  P.,  125. 
Eseroline,    preparation,    properties   and 

salts  of  (Salway),  T.,  980  ;  P.,  125. 
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Ester    O18HJ0O4,    from    ethyl  a-bromo- 

hexoate  (Blaise  and  Picaro),  A.,  i, 

747. 
Ester*,  fusibility  curves  of  the  fortnation 
of  (Baumk  and   Pamfii,),    A.,    ii, 
1039. 

acid,  action  of  sodium  alkyloxides  on 
(Dambkrgis  and  Komnenos),  A.,  i, 
934. 

liquid,  capillary  constants  of  (Walden 
and  SwiNNE),  A.,  ii,  628. 

liydrolysis  of,  by  blood  (Rona  and 
Ebsen),  A.,  ii,  362. 

fatty,  reduction  of,  by  metal  ammonias 
(Chablay),  a.,  i,  244. 
Ester  acids  of  tliiocarboxylic  acids  witli 

aliphatic   alcohol  acids  (Holmber(;), 

A.,  i,   130. 
Ester    formation     in     methyl    alcohol 

(GoLU.scHMiDT  and  Thuksen),  A.,  ii, 

1155. 
Ethane,  tetrahromo-,  action  of,  on  organic 
bases  (Dehn),  A.,  i,  240. 

/(.<x'achloro-,  thermal  analysis  of,  and 

of    its  binary  mixtures   (Pascal), 

A.,  i,  330. 

Ethanetriurethane  (Curtius),  A.,  i,  430. 

Ethenylamidine  benzenesulphonate 

(Rouiller),  a.,  i,  584. 
Ether.     See  Ethyl  ether. 
Ethers  and  alcohols,  viscosity  of  mixtures 

of  (Baker),  T.,  1409  ;  P.,  165. 
Ethereal  sulphates,  formation  of,  in  the 

animal  organism  (Lade),  A.,  ii,  778. 
Ethozide,  barium  (Chablay),  A.,  i,  3. 

calcium  (deForcrand),  A.,  i,  67,  743. 
Ethoxides,  action  of  7?i-nitrobeuzylidene 

<;iiloride    on    solutions    of    (Klieol), 

A.,  i,  268. 
7  Ethoxyacetoacetio   acid,  ethyl  ester, 

and  its  copper  salt  (Sommelet),  A.,  i, 

:i34. 
Ethoxyacetopiperidide      (Bruno      and 

J\Iyl(>),  A.,  i,  16'2. 
Ethoxyacetylacetoacetic      acid,      ethyl 

fsu-.v     (\Vei/.ma\n,      Davies,      and 

Stkphen),  p.,  103. 
2  Ethoxyacetylacetophenone      (  Pister- 

MANN  and  Tambou),  A.,  i,  486. 
Ethoxyacetylmalonic  acid,  ethyl  ester, 

(VVeizmann,  Davies,  and  Stephen), 

P.,  103. 
5-£thoxy-l-j/>'-aminophen7l-3:4-di- 

methylpyrazole  and  its  acetyl  deriva- 
tive  (Farbwerke    vorm.    Meister, 

Lucius,  &  BrOning),  A.,  i,  136. 
4-£thozyanthranilic  acid  and  its  acetyl 

derivative  (Friedlandbk,  Bruckner, 

and  Deutsch),  A.,  i,  .'^ig. 
o-Ethoxybensaldehyde  and  nitro-,   and 

their      derivatives      (GAri'KRMANN), 

A.,  i,  984. 


ju-Ethoxybenzeneazo-a-hydroxynaphth- 
oic  acid  (Sircar  and  Watson),  A.,  i, 
1037. 

l-o-and-^-Ethoxybenzeneazo-2-naphthyl 
ethyl  ethers  and  their  hydrochlorides 
(Chaiirier  and  Ferreri),  A.,  i,  814. 

Ethoxybenzfurazan.  See  Ethoxybenziso- 
oxadiazole. 

o-Ethoxybenzhydrol  (Gattermann), 
A.,  i,  985. 

Ethoxy-o-benzoqainonedioxime,  chloro- 
( Green  and  Rowe),  T.,  2458. 

S-Ethoxybenzt.fooxadiazole  (ethoxybenz- 
furazan), 6-chloro-,  and  its  oxido 
(Green  and  Rowe),  T.,  2458. 

•y-Ethoxy-a-benzylacetoacetic  acid,  ethyl 
ester  (Sommelet),  A.,  i,  334. 

2-Ethoxy-6-benzylbarbituric  acid  (Far- 
benfabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  1025. 

Ethoxy-bromo-  and  -chloro-acetic  acid, 
ethyl  esters  (Mylo),  A.,  i,  4. 

a-Ethoxybatane-)85-dione-5-carboxylic 
acid,  ethyl  ester,  and  its  salts  (Pera- 
toner),  a.,  i,  291. 

a-Ethoxyuobutyric  acid  and  its  salts 
and  derivatives  (Blaise  and  Picabd), 
A.,  i,  603. 

2-Ethoxycoamarilic  acid  and  ita  ethyl 
ester  (Auwers),  A.,  i,  1009. 

2-Ethoxy-4-coamarilic  acid  and  its  ethyl 
ester  (Auwers),  A.,  i,  1010. 

2-Ethoxycoumarone(Ai.'\vEKs),A.,i,1009. 

6-Ethoxy-o-cresol  (Bamberoer  and 
Blanoey),  a.,  i,  692. 

7-Ethoxy-aa-dibenzylacetoaoetic  acid, 
ethyl  ester  (Sommelet),  A.,  i,  334. 

5-Ethoxy-4:5-dimethyldihydroxiracil,  4- 
bromo-  (Kircher),  A.,  i,  54. 

a-Ethoxydiphenylacetanilide(KL[NOER), 
A.,  i,  557. 

a-Etboxydiphenyleneacetaailide(KLiNo- 
ER),  A.,  I,  558. 

2-Ethoxy-5-ethylbarbitaric  acid  (Far- 
benfabrikes  vorm.  F.  Bayer  &  Co.), 
A.,  i,  102.'). 

a-£thoxy-a-ethylbutyrio  acid,  and  its 
salts  and  ethyl  ester  (Blaise  and 
PiCARD),  A.,  i,  603. 

1  ■  /3  -  Ethoxy  ethylthiolanthraquinone 
(Gattermann),  a.,  i,  1003. 

a-£thoxyhexoic  acid,  salts  and  deriva- 
tives of  (Blaise  and  PicARD),A.,i,747. 

Ethoxy-o-ffzliydroxyoatechol  hemiether, 
Acxochloro-  and  its  derivatives  (Jack- 
son and  Kelley),  A.,  i,  275. 

/3-Ethoxymelilotic  acid  (Biilmann  and 
HoFF),  A.,  i,  462. 

6-Ethoxy-l-j[>-methylaminophenyl-3:4- 
dimethylpyrazole    ami     its    nitroso- 
derivative(FARBWERKVORM.MElsTER, 
Lucius  k  Brijnino),  A.,  i,  136. 
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Etkoxyuetliyl-n-butyl  ketone    and    its 

derivatives  (Blaise  and  Picabd),  A., 

i,  232. 
3-St]u»z7-4-meth7lcoamarone(AuwBRs), 

A.,  i,  1010. 
S-Ethozymethylpyrazolone       and       its 

sodium  salt  (Sommelbtt),  A.,  i,  884. 
Ethozymethylsuccinic  acid  and  its  ethyl 

ester  (Hopb),  T.,  906. 
a-2-Etlioxyiiaphthylidene-ju-amino- 

pbenol  (Manchot  and    Palmbero), 

A.,  i,  350. 
/S-EthoxypentaxLe-ayf-trione-M-dicarb* 

ozylie  acid,  diethyl  ester  and  its  salts 

(Peratoneh),  a.,  i,  291. 
8-£thoxy-a-plienylbatan-7-one    and    its 

seniioarbazoup  (^^ommei.et),  A.,  i,  334. 
p-Ethozyphenylaminosacciiio-;>-ethoxy- 

phenylimide   and   nitroso-    (Warren 

and  Gkose),  A.,  i,  961. 
2-Ethozy-6-plienylbarbiturie  aoid  (Far- 

bknfabriken  voRM.  F.  Bayer  &  Co.), 

A.,  i,  1025. 
6-Bthoxyplienylglyoine-2-carboxylio 

acid  (Fkiki>lani>er,  BRt'CKNEU,  and 

Deutsch),  a.,  i,  319. 
o-Ethoxypropionylacetophenone       ( Pis- 

termann  and  Tambou),  A.,  i,  486. 
3-Ethoxy-4-pyridone,  1 -hydroxy-  (Pkra- 

TONER  and  Tamburem,o),  A.,  i,  301. 
2-Ethoxy-4-pyridone-6-earboxylie   aoid, 

and  1-hydroxy-,  and  derivatives  (Pera- 

TONER  and  Ta.mburelix)),  A.,  i,  300. 
Ethoxy-o-qainocatechol  hemietber, 

Aea^ichloro-,  and  its  acetyl  derivative 

(Jackson  and  Kklley),  A.,  i,  275. 
2-Ethoxy-2-thiol-3-pbeiiyl-4-ozazolidone 

(Holmberg),  a.,  i,  132. 
2-Ethozythionaphtlien  and  its   -1-carb- 

ozylic  acid  (Auwers),  A.,  i,  1011. 
2-Ethozy- 1  -]}-  tolylantbraquinoneimin  - 

azole,   4-hydroxy-,  and  its  sulpbonic 

acid    (Farbenfabriken     vorm.     F. 

Bayer  &  Co.),  A.,  i,  141. 
a-Etbozyraleric  acid  and  its  derivatives 

(Blaise  and  Picard),  A.,  i,  535. 
S-Ethozy-7-vaIerolactone         (Leuchs, 

GiNA,  and  Brewster),  A.,  i,  604. 
l-a(or  ;8)-Etlioxyvinylthiolanthraquin- 

one  (Gattermann),  A.,  i,  1004. 
Ethyl  alcohol,  chemistry  of  (v.  Liebig), 
A.,  i,  824. 

history  of  (v.  Lippmann),  A.,  i,  824. 

and  water,  specific  gravity  of  mixtures 
of  (Freseniub  and  Grunhut),A.,  i, 
154. 

density  and  thermal  expansion  of,  and 
its  mixtures  with  water  (Osborne, 
McKelvy,  and  Bearce),  A.,  i,  232. 

carbon  tetrachloride,  and  water,  pro- 
perties of  mixtures  of  (Hill),  T., 
2467 ;  P.,  290 


Ethyl  alcohol  and  water,  determination 

of  the  surface  tension  of  mixtures  of 

(Grun-mach),  a.,  ii,  903. 
conversion   of  acetaldehyde  into,   by 

yeast     (Kostyscheff     and     HiJB- 

benkt),  a.,  ii,  860. 
equilibrium  of  manganous  sulphate, 

water  and   (Schreinemakers  and 

Deuss),  a.,  ii,  441. 
compound    of,    with    ferric    sulphate 

(Recoura),  a.,  ii,  165. 
compounds  of,  with  hydrogen  bromide 

and    with     bromine    (Maass    and 

McIntosh),  a.,  i,  825. 
absorption  of,  from  the  urinary  bladder 

(VOltz,    Baudrexel,    and    Diet- 

rioh),  a.,  ii,  468. 
recovery     of,     from     animal     tissues 

(Hanzlik),  a.,  ii,  302. 
excretion  of,  by  the  animal  organism 

(Voltz,    Baudrexel,    and    Diet- 
rich) A.,  ii,  466. 
action  of,  on  muscle  (Lee  and  Levine), 

A.,  ii,  854. 
as  a  food   for  fungi  (Lindner    and 

Cziser),  a.,  ii,  589. 
r31e  of,    in  metabolism   (Voltz   and 

Dietrich),  A.,  ii,  576. 
and  methyl  alcohol,  relative  toxicity 

of,  towards  the  rate  of  reproduction 

in  Hydatina  senta  (Whitney),  A., 

ii,  968. 
estimation  of,  in  beer  (Fresenius  and 

GrOnuut),  a.,  ii,  870. 
Ethyl  alcohol,   amino-,  conversion    of, 

into  choline  (Trier),  A.,  i,  836. 
3amino-,  from  egg  lecithin  (Trier), 

A.,  i,  233. 
Ethyl    chloride,    concentration    of,    in 
blood  at  the  onset  of  narcosis  (Fbey), 
A.,  ii,  584. 
Ethyl  ether,  purification  of,  for  use  as 

an  anajsthetic  (Gu^rin),  A.,  i,  744. 
pure,  conductivity  of  (Cabvallo),  A. , 

ii,  119. 
fusion   curve  of  (Tammann),    A,,  ii, 

1135. 
spontaneous  explosion  of  (Kassner), 

A.,  i,  826. 
equilibrium  of  water  and  (Scheffer), 

A.,  ii,  1151. 
action  of,  on   metabolism  (Ross  and 

Hawk),  A.,  ii,  280. 
additive  compound  of  ferrous  chloride 

and  (Manchot and  Haas),  A.,i,933. 
estimation   of,    volumetrically   in   air 

(Kochmann  and    Strecker),   A., 

ii,  1003. 
Ethyl  iodide,  mechanism  of  the  reaction 
of   silver    nitrate  and,    in    alcoholic 
solvents  (Pearce  and  Weigle),  A.,  ii, 
925. 
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Ethyl    mercaptau,    /3-amino-,    and    its 

picrate  (Gabriel  and  Colman),  A.,  i, 

529. 
£th7laminesalt8(DBHN),  A.,  i,  241,242. 

diacutyl    derivative     and    its    Iiydro- 

chloride  (Prinosheim),  A.,  i,  8H3. 
Ethyl  7i-amyl  ether  and  its  derivatives 

(Blaisk  and  Picard),  A.,  i,  232. 
Ethylaniline  telluri-bromide  and  -chlor- 
ide (GuTBiER,  Fluhy,  and   Ewalu), 

A.,  i,  689. 
Ethylbenzene,    heat  of  combustion    of 

(Jesse),  A.,  ii,  1041. 
Ethylbenzoylacetone    {a-phenyl-^-ethyl- 

butanedione)    and    its     copper     salt 

(Dieckmann),  a.,  i,  869. 
l-Ethyl-4-a/3-c{ti>romopropylbenzene 

(KtiNCKELL  and  Dettmar),  a.,  i,  432. 
a-Ethylbutyranilide,  a-cyano-  (Hadley), 

A.,  i,  699. 
a-Ethylbutyrio  acid,  formation  of  methyl 

propyl  ketone  from,  in  the  organism 

(Blum  and  Kopi'el),  A.,  ii,  188. 
a-Ethylbutyro-j9-toluidide,  a-cyano- 

(Hapley),  A.,i,  699. 
a-Ethylbutyrylcarbamide,o-bromo-(ad«- 

lint)  (Rosenmund  and  Herrmann), 

A.,  i,  244  ;  (Farbenfabriken  vorm. 

F.  Bayer  &  Co.),  A.,  i,  422-. 
a-Ethylbntyryluocarbamide         methyl 

ether,      bromo-      (Farbenfabriken 

VORM.  F.  Bayer  &  Co.),  A.,  i,  169. 
a-Ethylbutyrylcarbamyl     chloride,    o- 

broino-  (Farbenfabriken  vorm.  F. 

Bayer  &  Co.),  A.,  i,  953. 
Ethylcarbamic    acid,     ethylammonium 

salt  (Fighter  and  Becker),  A.,  i,  15. 
EthylcarbamylglyooUie    aeid     (Holm- 
berg),  A.,  i,  131. 
Ethylcarbithionio  acid.     See  Propionic 

aoid,  riJithio-. 
Sthylcarbonatobenzaldehyde      (Rosen- 
mund), A.,  i,  843. 
1-Ethyloarbonatogaaiaool,        5-bromo- 

(JoxA),  A.,  i,  761. 
Ethylcarbonatonitrostyrene        (Rosek- 

Mi'ND),  A.,  i,  843. 
c^-Ethylcarbonatopenta-acetyl-leucodi- 

gallie  acid  (Nieren.stein),  A.,  i,  470. 
Ethylcarbonatophenylnitroethanol 

(Rosenmund),  A.,  i,  843. 
Ethylearbonatopolyacetylpolydigalloyl- 

leucodigallic  acid(NiERENSTEiN),  A., 

i,  470. 
Ethyl  a-ohloro-n-propyl  ketone 

(Blaise),  A.,  i,  606. 
1-Ethylcoamaranone-l-earbozylic  acid, 

ethyl  ester  (Auwkrs),  A,,  i,  1010. 
Ethylorotonyloarbamide     (Rosenmund 

and  Herrmann),  A.,  i,  244. 
3-EthyI-4-dihydroqaiiiazolone   (Booirt 

and  Geiger),  A.,  i,  395. 


3-Ethyl-4-dihydroqainazolone  ethiodide 
and  methiodide  (Bogert  and  Geig- 
er), A.,  i,  511. 
nitro-  (Boqert  and  Gbiobr),   A.,  i, 
396. 
Ethylene,  viscosity  of  (Zimmer),  A.,  ii, 
627. 
nature  of  supposed  compound  of,  and 
ferrous    chloride    (Manchot    and 
Haas),  A.,  i,  933. 
rfi'bromide,     ciyoscopic    constant    of 

(Mole.s),  a.,  ii,  533. 
haloids,  stereoisomeric,  reaction  differ- 
ences of  (Pfkiffer),  a.,  i,  618. 
Ethylene,    triciAoro-,    autoxidation    of 
(Erdmann),     a.,     i,     65,     597  ; 
(Staudinger),  a.,  i,  330. 
^<raiodo- ,  compounds  of,  with  organic 
bases  (Dehn),  A.,  i,  242. 
Ethylene  glycol,  dithio-,  di-l-amino-2- 
anthraquinonyl  ether  of  (Lenhard), 
A.,  i,  997. 
Ethylene  oxide,  action  of,  on  hydrazine 

hydrate  (Barneit),  P.,  259. 
aa'-Ethylenebisiminodiphenylacetoni- 

trile  (Schlesinger),  A.,  i,  556. 
aa'-£thylenebisiminophenylacetic    acid 
and    its   derivatives    (Schlesinger\ 
A.,  i,  555. 
aa'-Ethylenebisimino-a-phenylpropionic 
acid    and    its    salts    (Schlesinger), 
A.,  i,  555. 
aa'-Ethylenebisixninopropionic  acid  and 
its  derivatives  (Schlesinger),  A.,  i, 
555. 
Ethylenediamiue    telluri-bromide    and 
-chloride    (Gutbier,    Flury     and 
Ewald),  a.,  i,  689. 
hydrochloride  and  ammonia,    equili- 
brium of  the  system  (Bidet),  A., 
ii,  915. 
Ethylenediammoniom        selcnibromide 
(Gutbiek  and  GRiJNEWAU)),  A.,  i, 
241. 
3 :8'-Ethylenedibenzo57n:ropyran 

(BoRSCHE  and  Geyer),  A.,  i,  893. 
Ethylenedipiperidine    dibenzyl    iodide 

(DuNLor),  T.,  2003. 
3:3'-£thylenedirhodanin  (Nagele),  A., 

i,  795. 
Ethyleneglycolozide,  dithalliam 

(Cuablay),  a.,  i,  528. 
Ethylenethiolanthraqoinone    (Gattir- 

mann),  a.,  i,  999. 
Sthylenie  Unkings,  colour  reaction  for 
detection  of  (Ostromisslensky),  A., 
i,  1. 
/3-Ethyl  galaotoaide,  synthesis  of  (Bour- 
quelot     and     HArissey),     A.,     i, 
946. 
EthylglaeoBide,   a-amino-  (Irvins  and 
HyND),  P.,  820. 
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4(or  6)-Ethylglyoxaliae,  j8-amino-,  and 
its  salts  (Pyman),   T.,   543  ;   P., 
48. 
toxicity  of  (Bbkturlot  and  Ber- 
trand),  a.,  ii,  969. 

presence  of,   in  the  intestine  and  its 
prodactioQ     from     histidine    by    a 
bacillus  (Mellanuy  and  Twout), 
A.,  ii,  853. 
o-(/3-Ethyl)-/3-glyoxaliiie-4(or  5)-propi- 

onio    acid,    /S-liydroxy-,    lactone    of, 

and  its  salts  (Pyman),  T.,  537  ;  P., 

47. 
Ethyl  heptadecyl    ketone    (Kyax  and 

Nolan),  A.,  i,  749. 
7-£thylhezane,   and    7-iodo-    (Clauke 

and  Kieokl),  A.,  i,  405. 
7-Ethylhexan-)3-ol    (Clarke  and   Rik- 

GKL),  A.,  i,   405. 
7-£thylhezaii-7-oUCLARKE  and  Rieoel), 

A.,  i.  405. 
7-Ethylhexan-3-one  (Clarke  and  Rie- 
oel), A.,  i,  405. 
2-Etliylci/c/ohexaoone  and  its  acetyl  de- 

livative  (Le.seh),  A.,  i,  778, 
7-Ethyl-A/3-hexene  (Clarke  and  Rie- 
oel), A.,  i,  405. 
Ethylmhexyl    ether  (Blaise  and   Pi- 

uaud),  a.,  i,  232. 
Ethylhydra2me,    i9-hydroxy-.    and    its 

formaldehyde   derivative  (Barnett), 

P.,  259. 
3-Ethyl-4-hydrozyqainazoline-2-phtha- 

lone  (Bo(;ekt   and    HEinELBEUoEii), 

A.,  i,  216. 
1-Etbyl-l-indenol,  2:3-dibromo-,  and  its 

acetyl  derivative  (S1MONI8  and   KiR- 

SCHTEN),  A.,    i,    271. 

Ethylmercaptophthalamic  acid  (Ga- 
briel and  Colman),  A.,  i,  530. 

A^-jB-Ethylmercaptoph thalamic  acid  an- 
hydride and  its  salts  and  deriv- 
atives (Gabriel  and  Colman),  A.,  i, 
529. 

Ethylmercaptophthalmethylamic  acid 
and  its  anhydride,  salts  of  (Gabriel 
and  Colman),  A.,  i,  530. 

Ethylmethyl/soolivil  (Koerner  and 
Vanzetti),  a.,  i,  353. 

a(;3-Ethyl)  3-l-methylglyoxaline-4(or 
5)-propionic  acid,  )3-hydroxy-,  lactone 
of,  and  its  picrate  (Pyman),  T., 
538. 

Ethylmorphine  and  its  hydrochloride, 
melting  points  and  solubilities  of 
(Schaefer),  a.,  i,  797. 

Ethylolivil  (Koerner  and  Vanzetti), 
A.,  i,  352. 

Ethyhsoolivil  (Koerner  and  Vanzetti), 
A.,  i,  353. 

jo-£thylphenol,  /3-chloro-  (v.  Braun  and 
Gawrilow),  a.,  i,  498. 


ji>-Ethylphenyl    a-bromopropyl     ketone 

(Kvnckkll),  a.,  i,  432. 
o-jD-Ethylphenyl-Aa-butylene,     and    its 

dibromide       and      o-chloro-)3-bromo- 

(Kunckell),  a.,  i,  482. 
Ethylpiperidine,    ^-chloro-,     action    of 
heat   on   (Dunlop),   T.,  2000;  P., 
230. 

i8-iodo-,    hydriodide    (Dunloh),     T., 
2002. 
Ethylpropylmbntylamine,    preparation 

of,  and  its  piatinichloride  (Pope  and 

Read),  T.,  523  ;  P.,  50. 
(^-Ethyli,<«opropylcarbinol  and  its  deriva- 
tives   (PiCKARi)    and   Kenyon),    T., 

632. 
Ethylpropylstannio  chloride  (Smith  and 

Kipping),'!'.,  2563  ;  P.,  314. 
Ethylpyridium  salts  (Fkkns  and   Lap- 
worth),  T.,  231. 
l-£thylquinolylene-4(2')-quinaldine 

ethiodide,    salts    and    derivatives    of 

(Kaufmann  and  Vonderwaiil),  A., 

i,  503. 
2-£thylqainoxaIine-3-carboxylic     acid, 

ethyl  ester  (W^aiil  and  Doll),  A.,  i, 

536. 
a-Ethylstyryl  propyl  ketone  (Auwers), 

A.,  ii,   1014. 
a-Ethyltetrahydroberberine  methiodide 

(FuKfNi)),  A.,  i,  488. 
l-Ethyltetrazole-5-carbozylic  acid  and 

its   salts  and     derivatives   (Oliveri- 

Mandala,  and  Pa.ssalacqua),  A.,  i, 

145. 
4-Ethyl-l:4-tbiazan       and      its      salts 

(Clarke),  T.,  1587;  P.,  218. 
Ethyltbiocarbamylglycollic  acid  and  its 

salts  (lIoLMBKKu),  A.,  i,  131. 
1-EthyltbioIanthraquinone     and     l-)3- 

hronio-,      ^-a^-dihromo-,      and      1-^- 

hydroxy-,     (Gaitermann),      A.,     i, 

999. 
2-Ethylthiolanthraquinone,  2-i8-bromo-, 

2-oj8-rfibromo-,  and  2-)3-hydroxy-,  and 

their  derivatives    (Gattermann),  A., 

i,  1004. 
l-Ethylthiolanthraqainone-6-Bulphonic 

acid,  potassium  salt  (Gattermann), 

A.,  i,  1002. 
^^-Ethylthiolbenzaldehyde    and    its   de- 
rivatives     (Gattermann),     A.,      i, 

985. 
2-Ethylthiol-4-benzylidene-l:5-dihydro- 

5-gloxalone  (Johnson  and  Nicolet), 

A.,  i,  808. 
2-Ethylthiol-4-benzylidene-l-ethyl-l:6- 

dihydro-5-glyoxalone  (Johnson    and 

Nicolet),  A.,  i,  808. 
2-Ethylthiol-4-benzylidene-l-methyl- 

l:6-dihydro-6-glyoxalone      (Johnson 

and  Nicolet),  A.,  i,  808. 
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2-EthyIthiol-5-phenoxy  4-phenoxyme- 
thyl-l:6-dihydroG  pyrimidone  (John- 
son and   Hll,f.),  A.,  i,  912. 

2  Ethylthiol-l-phenyl-4-;j-nitrobenzyl- 
idenehydrantoin(JoiiNsoNaii(l  Hraut- 
i,echt),  a.,  i,  805. 

4-Ethyltriacetomne,  and  its  salts 
(Clarkk  and  Francis),  A,,  i, 
722. 

1 -Ethyl  triazole  and  its  6-oarboxylic 
add  (Wolff  and  KeCche),  A.,  i, 
1030. 

l-£thyltriazole-4:5-dicarbozylic  acid 
(Wolff  and  Kruchk),  A.,  i,  1030. 

1-Ethyluracil,  5-amino-,  and  S-nitro- 
(Bl'ckendorff),  a.,  i,  54. 

l-Ethylaraoil-4-carboxylic  acid,  5-nitro- 
(Huckenuorff),  a.,  i,  54. 

Eudiometer,  modified  explosion  (Camp- 
bell), A.,  ii,  86. 

Eu^enol,   ^-nitrobenzoate    of   (Claisen 
and  Eisleb),  A.,  i,  965. 

Eugenol,  5-nitro-,  potassium  hydrogen 
salt  (Klemenc),  a.,  i,  459. 

isoEugenyl  propyl  ether  (Puxeddu), 
A.,  i,  185. 

Euonymol  and  its  acetyl  derivative 
(Rogekson),  T.,  1046  ;  P.,  138. 

Euonymus  atropurpureus,  cKemical  ex- 
amination of  the  bark  of  (RonERSON), 
T.,  1040;  P.,  138. 

Euonysterol  and  its  acetate  (Rooerson), 
T.,  1048;  P.,  138. 

Biip/iorbia,  constituents  of  the  latex  of 
(V.  Wiesner),  a.,  ii,  674. 

Europium : — 

Europous      chloride     (Urbain       and 
Bourion),  a.,  ii,  162. 

Expansion  coefficients,  variation  of,  with 
temperature     (Lindkmann),    A.,     ii, 
127. 

Explosions,  absence  of  penetrating  radi- 
ation during  (de  Broglie  and 
Brizard),  a.,  ii,  882. 

Extraction  apparatus  (Frieurichs  ; 
jAcorsoN),  A.,  ii,  37;  (Wilson), 
a.,  ii,  341;  (Ford),  A.,  ii,  445; 
(Bacon  and  Dunbar),  A.,  ii,  679  ; 
(Marino),  A.,  ii,  1050;  (Blasdale: 
Boeok),  a.,  ii,  1090. 
modified  Soxhlet  (Friedrichs),  A., 
ii,  1160,  1161  ;  (Schmid),  A.,  ii, 
1161. 
modified  Wiley  (Richardson  and 
Scherubkl),  a.,  ii,  983. 

Extraction  and  distillation  apparatus 
(Taurke),  a.,  ii,  383. 


F. 

Faeces,   detection   of   blood   in    (Dock- 
horn),  A.,  ii,  504- 


Fasces,     estimation     of    aluminium    in 

(Schmidt  and  Hoaoland),  A.,  ii, 

605. 
estimation  of  bacteria  in  (Mattill  and 

Hawk),  A.,  ii,  466. 
Fagaramide.    See  Piperonylacrylic  acid, 

i.sobutylaniide. 
Fagopyrum-rutin,        preparation        of 
(Brandt  and  Sohartkl),  A.,  i,  885. 
Famatinite  from    Nevada    (Ransomk), 

A.,  ii,  264. 
Faraday.     See  under  Electrochemistry. 
Faraday's  law,   lecture  experiment    to 

illustrate  (Zenoelis),  A.,  ii,  246. 
Fasting  (Howe,  Mattill  and  Hawk), 

A.,  ii,  65,  369  ;  (Howe  and  Hawk), 

A.,  ii,  273,  369,    576;     (Sherwin 

and  Hawk),  A.,  ii,  461  ;    (Hawk), 

A.,  ii,  660. 
changes  in  the  brain  substances  during 

(Paladino),  a.,  ii,  273. 
Fat,  absorption  of  (Bloor),  A.,  ii,  576. 
absorption  of, by  thestomach(GREENK), 

A.,  ii,    272,    659  ;     (Greene    and 

Skaer),  a.,  ii,  273. 
absorption    and    storage    of,    in    the 

salmon's  muscles  (Greene),  A.,  ii, 

274. 
sparing  action  of  (Bartmann),  A.,  ii, 

779. 
infiltration   of,    into    the    liver   after 

phosphorus  poisoning  and  its  origin 

in  the  animal  body  (Shibata),  A., 

ii,  68. 
ingested,  fate  of,  in  the  body  (Raper), 

A.,  ii,  36.''). 
composition  of,in  carcinoma(WACKER), 

A.,  ii,  583. 
of  fowls  (Pennington  and  Hkpburn  ; 

Hepburn),  A.,  ii,  275. 
of  milk.     See  Milk, 
of  the  smegma  of  the   horse  (Zari- 

bricky),  a.,  ii,  961. 
Fats,  determination  of  the  melting  points 

of  (Prouzergue),  a.,  ii,  307. 
apparatus   for    determination    of   the 

iodine  and   saponification   numbers 

of  (MiOHKL),  A.,  ii,  896. 
absorption  of  bromine    by  (Sprink- 

MEYER  and  DiEDRiCHs),  A.,  ii,  815. 
animal,    constituents   of   (Klimont), 

A.,  ii,  580. 
colouring  matters  and  nitrogenous  sub- 
stances in  (Bouchard),  A.,  ii,  632. 
from  Bassia  species  (Pelly),  A.,  ii, 

379. 
hydrolysis  of,  by  sulphuric  acid  (GrOn 

and  Corelli),  A.,  ii,  409. 
decomposition    of,    by    higher    fungi 

(Spieckermaxn),  a.,  ii,  590. 
importance    of,    in    diet    (Osborne, 

Mkndkl,  and  Ferry),  A.,  ii,  779. 
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Fata,  as  a  source  of  energy  for  muscular 
work  (Fridericia),  A.,  ii,  853. 
value  of,  in  muscular  work  (ZuNTz), 

A.,  ii,  1069. 
detection  of  sulphur    compounds    in 

(Knour),  a.,  ii,  990. 
estimation  of  (Watanabe),  A.,  ii,  701 ; 

(GosKE),  A.,  ii,  1107. 
estimation    of,   by    direct    hydrolysis 

(SzfiKKLY),  A.,  ii,  872. 
estimation  of  the  Polenske  number  of 

(Arnold),  A.,  ii,  702. 
estimation  of  acids  in  (Lorbell),  A., 

ii,  211. 
estimation  of  glycerol  in(WiLLSTATTER 

and  Maoinaveitia),  A.,  ii,  1104. 
estimation  of,  in  blood  (Berczeller), 

A.,  ii,  1109. 
estimation   of,   in    cocoa    (Richter), 

A.,  ii,  1107. 
estimation  of,  in  or(;ans  (Shibata  and 

Endo),  a.,  ii,  67. 
analysis  of  (Madikaveitia),   A.,  ii, 

816. 
Twitchell's  process  for  the  analysis  of 
(Grimlunr),  A.,ii,  816. 
Fehling'i     solation,      preparation      of 
(LOning),  A.,  ii,  303. 
modifications  of  (Harrison),  A.,  ii,  98. 
Felspar,  French,  analyses  of  (Gonnard 

and  Barrier),  A.,  ii,  859. 
Fe&ehane    (Wolff  and  Nolte),  A.,  i, 

988. 
isoFenchocamphanic     acid       (Aschan, 
S.i6stk6m  and  Peterson),  A.,  i,  200. 
tsoFenehocamphononic    acid      and    its 
derivatives  (Aschan,  Sjostrom,  and 
Peterson),  A.,  i,  200. 
isoFenohocamphorio    acid,    constitution 
and  derivatives  of,  and  o-bromo-  and 
o-hydroxy-,     and     their     derivatives 
(Aschan,  Sjostrom,  and  Peterson), 
A.,  i,  198. 
isoFencholauronolio     acid       (Aschan, 
Sjostrom,    and    Peterson),    A.,    i, 
200. 
Fenchonazine  (Wolff  and  Nolte),  A., 

i,  988. 
Fenchonehydrazone         (Wolff       and 

Nolte),  A.,  i,  988. 
Fermentation,  alcoholic  (v.  Euler  and 
Johansson),  A.,  ii,  377  ;  (Buch- 
NER  and  Meisenheimer),  a.,  ii, 
671 ;  (Kostytsohefp  and  Hub- 
benet),  a.,  ii,  860. 
mechanism      of      (Harden      and 

Young),  A.,   ii,    670. 
dihydroxyacetone  as  a  product   in 

(Slator),   a.,  i,  162. 
alcoholic,   influence  of  nitrogenous 
matter  on  the  formation  of  ethyl 
acetate  in  (Kayser),  A.,  ii,  861. 


Fermentation,  alcoholic,  hydrogenation 
of  sulphur  in  (Chowkenko),  A., 
ii,  972. 
inhibition  of  (Dormer),  A.,  ii,  1082. 
yeast  (Vandevelde),  A.,  ii,  588  ;  (v. 
Euler  and  Backstrom),  A.,  ii, 
589. 
in  the  presence  of  iodoform,  bromo- 
form,     chloroform     and    acetone 
(Vandkvelde),  A.,  ii,  588.  , 

sugar-free  (Neuberg  and  Karczao), 
A.,   ii,   78  ;    (Neubero  ;  Neubebo 
and  Kerb),  A.,  ii,  973. 
of  sugars  (Lindner),  A.,  ii,  475,  476. 
Ferric  salts.     See  under  Iron. 
Ferricyanic  acid,  transformation  of,  into 

ferrocyanic  acid  (Gillet),  A.,  i,  614.       ' 
copper  salts  of  (MiJLLER,  Wegklin, 
and  Kellerhof),  A.,  i,  614. 
Ferricyanides,  alkylation  of  (Hartley), 
T.,  705;  P.,  101. 
estimation  of  (Ray  and  Sen),  A.,  ii, 
817. 
Ferroboron,  analysis  of  (Raulin),  A.,  ii, 

207. 
Ferro-concrete,   de-rusting  of    iron    in 
(Donath),  a.,  ii,  52;  (Rohland),  A., 
ii,  58. 
Ferrocyanic  acid,  transformation  of  ferri- 
cyanic acid  into  (Gillet),  A.,  i,  614. 
copper  salts  of  (MtJLLER,  Weoelin, 
and  Kellerhoff),  A.,  i,  614. 
Ferrocyanides,  alkylation  of  (Hartley), 
T.,  705  ;  P  ,  101. 
metallic    hydrogen    (Williams),    P., 

317. 
estimation  of  (Williams),  A.,  ii,  704. 
Ferromanganese,  analysis  of  (Belasio), 

A.,  ii,  1097. 
Ferronickel,  analysis  of  (Carron),  A., 

ii,  691.      . 
Ferrosilicon,  analysis  of  (Camilla  and 

Pertusi),  A.,  ii,  1215. 
Ferro tungsten,  estimation  of  manganese 
in  (Slawik),  a.,  ii,  299. 
estimation  of  tungsten  in  (Fieber), 
A.,  ii,  495. 
Ferronranium,     analysis     of     (Traut- 

mann),  a.,  ii,  207.  i 

Ferrovanadium,  estimation  of  vanadium      1 
in  (Slawik),  A.,  ii,  300.  " 

Ferrozirconinm,   analysis  of  (Wunder 
and  Jeanneret),  A.,  ii,  96  ;  (Weiss 
and  Teautmann),  A.,  ii,  495 ;  (Pina 
DE  Rubies),  A.,  ii,  1001. 
Fertilisers.     See  Manures,  artificial. 
4-Feruloyloxybenzoic  acid  (Fischer  and 

Hoesch),  A.,  i,  859. 
Fever,     metabolism     in     (Myers     and 
VoLOVic),  A.,  ii,  277. 
induced     by     injection     of     salts 
(Freund  and  Gbaee),  A.,  ii,  186, 
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Fibrin  bodies  (Foex),  A.,  ii,  1082. 
Fibrinogfu  (Bauer  and  Enosl),  A.,  i, 
7cJ5. 
rt'generatiou  of  (Meek),  A.,  ii,  273. 
Ficus-caoutchouo,       coiiatituents       of 

(Ultke),  a.,  i,  883. 
Fiehe's  reaction  for  detection  of  invert 
sugiir  in  honey  (Hali'HEn),  A.,  ii,  498  ; 
(Sr(KCKMN),  A.,  ii,  499. 
Fig  tree  latex,  constituents  of  (Gerber), 

A.,  ii,  801. 
Filling  apparatus,  automatic  (Schirm), 

A.,  ii,  37. 
Filter,   automatic    (Wallace),    A.,    ii, 
678. 
flat  (IIundeshagen),  A.,  ii,  484. 
Filter-pnmp,  valve  for  a  (Hutchinson), 

A.,  ii,  938. 
Filtration,  aluudum  plates  for  (Benner 

and  Ross),  A.,  ii,  245. 
Filtration  apparatus  (Klegmann),  A., 
ii,  598. 
for  low  temperatures  (Puins),  A.,  ii, 
38. 
Fir,   Douglas,  constituents  of  oil  from 

(Bexson  and  Darkin),  A.,  i,  674. 
Fish,   absorption   of   metallic   salts   by 
(White  and  Thomas),  A.,  ii,  576. 
enzymes  in   the   digestive  .organs    of 

(POLIMANTl),  A.,  ii,  182. 
English,  cooking  and  composition  of 
(Williams),  A.,  ii,  70. 
Fish  gelatin,  influence  of,  on  the  estima- 
tion of  sugars  (Beunadi),  A.,  ii,  1004. 
Flame,  mass  and  mo'iility  of  the  positive 
ions  of  a  (Moricau),  A.,  ii,  lOiJl. 
experiment   with   (Ecerton),  A.,   ii, 

635. 
of  the  Bun.sen  burner,  spectrum  of  the 
violet  region  of   the   (Johansen), 
A.,  ii,  402. 
Flames,    deposits    obtained    from,     by 
electricity    (Thieme),    A.,   ii,   122, 
321. 
diffusion    of   alkali    salt    vapours   in 
(Wilson),  A.,  ii,  744  ;   (Becker), 
A.,  ii.  1043. 
oxy-hydrogcn  and  chlorine-hydrogen, 
spectra   of   metals  in    (Harxack), 
A.,  ii,  215. 
reversed,  reactions  and  reductions  in 
(Meyer),  A.,  ii,  1051. 
Flasks,  Dewar,    use  of,  in  calorimetiy 
(Booorodsky),  a.,  ii,  134. 
distilling,    thermometer     holder     for 
(Freund),  a.,  ii,  932. 
Flavone,  2'-hydroxy-,  and  its  acetyl  de- 
rivative (PlSTERMAXXandTAMBOR), 
A.,  i,  486. 
l:3:4-<rihydrox_v-,    and    its    triacetyl 
derivative    (Nierenstein),   A.,    i, 
292. 


Flavone     group,     ethylation     in     the 

(Perkin),  p.,  328. 
Flavonol,  1 :3:4:3':4'-;>t'n/ahydroxy- 

(NiEKENSTEiN  and  Whkldale),  A., 
i,  42. 
Flour,  ageing  of,  and  its  efi'ect  on  diges- 
tion (WE.SEXER  and  Telleh),  A.,  ii, 
657. 
influence     of    concentration     of    the 
hydrogen  ion  on  the  baking  value 
of  (Jessen-Hanskn),  A.,  ii,  675. 
wheat,  estimation  of  gliadiu  in(HoAO- 

land),  a.,  ii,  706. 
estimation   of   the   gluten-content   of 
(Rammstedt),  a.,  ii,  820. 
Fluidity    and  vapour    pressure  (Bing- 
ham), A.,  ii,  333. 
Fluoran,  potassium  salt  (v.  Liebiq),  A., 

i,  3S0. 
Fluorene       /3-l:3:6:8-tetranitronaphtha- 
lenate  (Ostromisslensky),  A.,  i,  23. 
Fluorene,      9:9-rf2chloro-2-bromo-9:9-rfi- 
chli)ro-2:7-£iibromo-,     and     2:7:9:9- 
^cirachloro-  (Schmidt  and  Wagner), 
A.,  i,  178. 
2:7:9:9-<e<7-ahydroxy-,   and    its  tetra- 
benzoate  (Schmidt,  Rktzlaff,  and 
Haid),  a.,  i,  696. 
Fluorene  series  (Schmidt,   Retzlaff, 

and  Haid),  A.,  i,  695. 
Flaorene-9-carboxylic  acid,  9-bromo-and 
9-chloro-,   methyl    esters  (Klixof.r), 
A.,  i,  558. 
2:7-Fluoreneqainone,  9:9-(Z2chloro- 

(Schmiut,  Krtzlaff,  and  Haid),  A., 
i,  696. 
Fluorene-a-sulphonio    acid    (Schmidt, 

Retzlaff,  and  Haid),  A.,  i,  696. 
Flnorenone,    compound    of,    with  zinc 

chloride  (Reddelien),  A.,  i,  364. 
Fluorenone,    2:7-dtamiuo-,     2;7-dihydr- 
oxy-,    and    2:3:Q:7-tetramtrQ;    and 
their  derivatives  (Schmidt,  Retz- 
laff, and  Haid),  A.,  i,  695. 
2:7-f^tchloro-,     and     its     derivatives 
(Schmidt  and  Wagner),  A.,  i,  179. 
Fluorescein,      sodium      salt     (uranin), 

Huoresceiice  of  (RoHX),  A.,  ii,  878. 
Fluorescein,  tctrach\oro-  (Mettler),  A., 

i,  359. 
a-,  $-,  7-  and  S-  Fluorescein!  and  their 
salts  and  derivatives  (v.  Liebig),  A., 
i,  379. 
4-Fluoresceinamino-S:3'-dimethyldiphe- 
nyl-4'-phthalamic     acid    (Caix    and 
Brady),  T.,  2308. 
Fluorescence    (Frt  :    Gelbkx),   A.,   ii, 
713. 
theory   of  (Baly   and   Krulla),  T., 

1469  ;  P.,  196. 
Baly  and  KruUa's  hypothesis  of  (Mac- 
beth), P.,  271. 
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Fluorescence,  infiueuce  of,  ou  ionisation 
by  collision  (Franck  and  "West- 
phal),  a.,  ii,  314. 
auxocbromic  influence  of  nitrogen  in 
(Kauffmann  and  Wkissel),  A.,  i, 
863. 
of  metallic  salts  (Wolff),  A.,  ii,  878. 
Flnoresoent    substances,   action  of,    in 
alcoholic  solution  (Szijcs  and  KiscH), 
A.,  ii,  791. 
Fluoresoin,  diacetyl  derivative  (v.  Lie- 
big),  A.,  i,  380. 
Fluorides.     Sec  under  Fluorine. 
Fluorine,    atomic  weight  of  (McAdam 
and  Smith),  A.,  ii,  649. 
8i)ectrum  of,  in  a  Geissler  tube  (Por- 

lezza),  a.,  ii,  876. 
action  of,  in  nature  (Alvisi),  A.,  ii, 

357. 
Hydrofluoric  acid  [hydrogen  fluaridr), 
ionisation  and  conductivity  of  solu- 
tions of  (Pick),  A.,  ii,  1131. 
Fluorides,   estimation  of  (van  Kam- 
pen),  A.,  ii,  88. 
Fluorine,  detection  of  (Rupp),  A.,  ii,  88  ; 
(Sartori),  a.,  ii,  384. 
detection  and  estimation  of  (Gautier 

and  CLAU.SMANN),  A.,  ii,  681. 
estimation  of  (Drawe),  A.,  ii,  806. 
estimation    of    small    quantities    of, 
colorimetrically      (Gautier      and 
Clausmann),  A.,  ii,  805,  806. 
estimation    of,    as    calcium     fluoride 
(Starck  and  Thokin),  A.,  ii,  295. 
Fluorite  as  a  standard  of  density  and 
refractive    index    (Merwin),   A.,   ii, 
65. 
Fluorites  from  Spain  (Campo  y  CerdAn), 

A.,  ii,  564. 
i^-Fluorone,     non-existence     of     (Pum- 

MEREll),  A.,  i,  181. 
Fluorspar,  analysis  of  (Bidtel),  A.,  ii, 

997. 
Fodder,    green,    preservation    of,    with 
calcium  phosphate  (Sani),  A.,  ii,  980. 
Fodders,   utilisation   of  phosphorus   in, 
by  ruminants  (Finoerling),  A.,  ii, 
63. 
separation  of  organic  phosphorus  and 
phosphates     in    (Fingerling    and 
Hecking),  a.,  ii,  91. 
Food  in  relation  to  growth  (Osborne, 
Mendel,  and  Ferry),  A.,  ii,  957. 
influence  of  the  temperature  of,  on  the 
gaseous  metabolism  of  man  (Hari 
and  V,  Pesthy),  A.,  ii,  952. 
digestion  of  the  inorganic  constituents 
of  (Abderhalden  and  Hanslian), 
A.,  ii,  956. 
amino-acids  and  ammonium   salts  as 
nitrogenous  constituents  of  (Abder- 
halden and  Hirsch),  A.,  ii,  957. 


Food  gelatin   and  ammonium   salts    as 

nitrogenous  constituents  of  (Abder- 
halden and  Lampk),  A.,  ii,  956. 
Foods,  the  balance  of  acid-forming  and 

l)ase-forming  elements  in  (Sherman 

and  Gettler),  A.,  ii,  576. 
vegetable,    arsenic     in    (Jadin     and 

AsTRUc),  A.,  ii,  478. 
detection   of  benzoic  acid    in   (BlER- 

NATH),  A.,  ii,  1006. 
detection  of  dextrin  and  estimation  of 

sucrose  in  (Vollant),  A.,  ii,  101. 
estimation  of  the  mineral  constituents 

in  (Berg),  A.,  ii,  603. 
estimation  of  phosphorus  i  n  (VozXrik), 

A.,  ii,  386. 
canned,  estimation  of  tin  in  (ScH  REISER 

and  Taber),  A.,  ii,  95, 
Formaldehyde  (Elvove),  A.,  ii,  103. 
in  the  cambial  sap  of  Coniferae  (Klein- 

.sTiJCK),  A.,  ii,  1202. 
condensation  of,  with  aniline  (Nastu- 

KOFF  and  Malkaln),  A.,  i,  962, 
condensation     of,     with     o-toluidine 

(NA.STUK0FF  and  Kroneberg),  A., 

i,  962. 
condensation    of,    with    cycloliexanol 

and    methylcyclohexanols    (Murat 

and  Cathala),  A.,  i,  847. 
action  of  potassium  cyanide  on  (Pol- 

STORFF  and  Meyer),  A.,    i,  605 ; 

(Franzen),  a.,  i,  677. 
excretion    of    (McGuigan),     A.,    ii, 

371. 
compound  of,  with  carbamide  (Palma), 

A.,  i,  610. 
compound     of,     with    phenylpyrrole 

(Colacicchi  and  Bertoni),  A.,  i, 

653. 
detection  of,  in  milk  (Gibbs),  A.,  ii, 

1218. 
detection  of,  in  plants  (Curtius  and 

Franzen),  A.,  ii,  797. 
estimation  of  (Rimini  and  Jona),  A., 

ii,  698. 
estimation  of,  refractometrically  (Rei- 

CHER  and  Jansbn),  A.,  ii,  304. 

Formaldehydesulphoxylic      acid,     zinc 

salt,   preparation  of  crystals  of  (Ba- 

DiscHE  Anilin-  &  Soda-Fabrik'),  A., 

i,  945. 

Formamide  as   a  solvent  and    ionising 

medium  (Waldex),  A.,  ii,  26. 
Formamide,    iodo-   (Boismenu),   A.,   i 

15. 
Formamidine  disulphide,  preparation  of, 
and  its  salts  (Werner),  T.,  2176  ; 
P.,  240. 

action  of  nitrous  acid  on  (Werner), 
T.,  2180  ;  P.,  241. 

sulphate  (Fighter  and  Wenk),  A  , 
i,  423. 
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Formic  acid,  forraatiou  of,  in  the   fer- 
mentntion  of  sugar  (Stepi'UHN  and 
Souellbach),  a.,  ii,  956. 
production  of,  by  yeast  (Franzen  and 

Steppuhn),  a.,  ii,  476. 
lireparation   of,  from   alkali  formates 
(Chemische       Fadrik      GrIinau 
Landshoff    &    Mayer,    Franke 
and  Kirchner),  A.,  i,  408. 
preparation  of,  from  calcium  cyanamide 

(Sulzer),  A.,  i,  610. 
fermentation  of,  by  Bacilhis  prodigiosus 

(Franzen),  A.,  ii,  669. 
action  of,  on  triarylcarbinols  (Guyot 

and  Kovache),  A.,  i,  186,  972. 
catalytic   decomposition   of   esters   of 
(Sabatiek  and  Mailhe),  A.,  i,  156, 
157. 
aluminium  and  chromium  salts,  pre- 
I)aration  of  solutions  of  (Wolff), 
A.,  i,  408. 
colour  and  absorption  of  the  dirosanili- 
dines  of  (Reitzensiein   and    Bo- 
nitsch),  a.,  i,  662,664. 
estimation  of,  in  honey  (Fincke),  A., 

ii,  608. 
estimation  of,    by  means  of  perman- 
ganate (Fouchet),  A.,  ii,  499. 
Formic  acid,  chlororfithio-,  {chlorocarhi- 
thionic  acid),  ethyl  ester  (Houben 
and  ScuuLTZE),  A.,  i,  6. 
cyanoamino-,  esters  of,  and  their  salts, 
(Merck),  A.,  i,  877. 
Formoxyisobutyric  acid  and  its  deriva- 
tives (Blaise),  A.,  i,  410. 
a-Formozypropionic  acid  and  its  deriva- 
tives (Blaise),  A.,  i,  410. 
6-  and  7-Formylanilino-l-naphtliol-3- 
sulphonic  acids  and  sodium  salt  of  the 
former  (Faubenfabriken   vokm.  F. 
Bayer  &  Co.),  A.,  i,  552. 
Formyl-3-methoxy-4:5-methylenediozy- 
phenylethylamine    (Decker),   A,,   i, 
581. 
4-Formylmethy  lamino- 1  -phenyl-2:3-di- 
methyl-5-pyrazolone        (Farbwerke 
vouM.    Meister,    Lucius,  k  BrDn- 
iNo),  A.,  i,  616. 
Formylphenylacetic    acid,    ethyl    ester 
(WisLiCENUs),  A.,  i,  623. 
isomeric      forms      of      (Michael  : 
Michael   and    Fuller),    A.,  i, 
861. 
l-Formyl-2:3:5-trimethylpyrrole  and  its 
phcnylhydrazone  (Knorr  and  Hess), 
A.,  i,  900. 
Fowls,  the   fat    of   (Pennington   and 
Hevburn  :  Hepburn),  A.,  ii,  275. 
eggs.     See  Eggs. 
Freezing-point,  inflaence  of  a  third  com- 
]>onent   on   the,    of   binary  mixtures 
(Muchin),  a.,  ii,  898. 


Freeziag-point,    depression   of  the,   for 
binary  mixtures  (Baud),  A.,  ii,  233, 
331. 
of  mixtures  of  salts  (Rivett),  A., ii,  130. 
determinations  (Roth),  A.,   ii,   532  ; 
(Flugel),  a.,  ii,  533. 
Friedel-Craft's  reaction  (Boeseken),  A., 
i,  65  ;  (Hellek),  A.,  i,  357  ;  (Hel- 
ler, Ctrunthal  and  Ruhtenbkro), 
A.,  i,  358. 
Frog,  muscle  of.     Kee  Muscle. 
Frogs,  cardiectomised,  diffusion  of  drugs 

in  (Abel),  A.,  ii,  1193. 
Frost,  protection  of  plants  from  (Maxi- 

moff),  a.,  ii,  476,  980. 
Fnlminic   acid,  polymerides    of    (Wie- 
LAND  and  Baumann)  a.,  i,  838. 
mercury  salt  (Philip),  A.,  i,  839. 
Fulminurie  acids,   constitution  of  the 

(Ulpiani),  a.,  i,  340,  611. 
/3-  and  7-Falminaric  acidft,  derivatives 

of  (Ulpiani),  A.,  i,  611. 
Fomaric  acid,  formation  of,  by  moulds 
(Ehrlioh),  a.,   ii,  192. 
conversion  of  maleic  acid  into  (Tana- 

tar),  a.,  i,  160. 
methyl  hydrogen  ester  (Warren  and 
Grose),  A.,  i,  961. 
Fumarodiphenylamide    (Warren     and 

Grose),  A.,  i,  962. 
Fumaromethylanilide     (Warren     and 

Grose),  A.,  i,  962. 
Famaryl  chloride,  ciibromo-  (Ott),  A. ,  i, 

830. 
Fames,    apparatus    for    absorption    of 

(FoLiNand  Denis),  A.,  ii,  635. 
Fundulius,  toxicity  of  sugar  solutions  to 
(Lokb),  A.,  ii,  587. 
effects  of  alkaloids  on  the  embryos  of 
(M'Clendon),  a.,  ii,  1196. 
Fttibdichm    luteroclitus,     absorption     of 
copper  salts  by  (White  and  Thomas), 
A.,ii,  576. 
Fungi,    acids     from     (Bougault    and 
Charaux),  A.,  ii,  289. 
alcohol  as  a  food  for  (Lindnxr  and 

Cziser),  A.,  ii,  589. 
nitrogenous  constituents  of  (Rsuter), 

A.,  ii,  593. 
oxydases  in  (Reed  and  Stahl),  A.,  ii, 

381. 
higher,  chemical  composition  of  (GoBls 
and  MasceA),  A.,  ii,  79. 
nitrogenousconstituentsof  (Winter- 
STKlNand  Reuter),  A.,  ii,  1204. 
chemistry  of  (Zellner),  A.,  ii,  195, 

196. 
decomposition  of  fats  by  (SpiECKEU- 
mann).  A.,  ii,  690. 
lower,  conversion  of  amines  into  alco- 
hols  by  (Ehrlich   and    Pistschi- 
muka),  A.,  ii,  590. 


ii.  1476 


INDEX   OF   SUBJECTS. 


Fangii  lower,  action  of  metallic  salts  on 

(iJoKORNY),  A.,  ii,  1201. 
Funnel,  new  (Blackmax),  A.,  ii,  150. 

substitute  for  a  separating^  (Kiliam I ), 
A.,  ii,  245. 
Funtumia    ehistka,   composition  of  the 

seeds  of  (HfcBEUx),  A.,  ii,  802. 
Fnran-jS-carbozylic  acid  and  its  silver 

salt  and  methyl  ester  (Koozrson),  T., 

1044;  P.,  138. 
Faran-2:5-dialdehyde  and  its  derivatives 

(CooPEUand  Nlttall),  T.,  1074  ;  P. 

139. 
Furan-2:5-dicarbozylic  acid,   Z-A-di)\y 

droxv-i   methyl  ester  (HiNSBEEO),  A. 

i,  895. 
Furfuraldehyde,  presence  of,  in  adulter 
atcd  wines  (Pasquiro  and  Cappa) 
A.,  ii,  103. 

estimation  of  (Eyxon  and  Lank),  A. 
ii,  305. 
Furfuralhydrazone  (Wolff  and  Ma  yen) 

A.,  i,  988. 
Furfurylidenebisdihydropyrrocoline 

(ScH(tLTz),  A.,  i,  386. 
Furfurylidenedipyrrocoline     (Scholtz), 

A.,i,  386. 
Furfurylidenehydraziue,  conversion  of, 

into  2-methylfuran  (Kijner),  A.,  i, 

204. 
Furnace,  aluminium  tube  (Stock),  A., 
ii,  341. 

electric.     See  under  Electrochemistry. 
Furozandicarbozylonitrile     (Ulpiani), 

A.,  i,  341. 
4-o-Furyldiliydrouracil    (Fosner      and 

Stirnus),  a.,  i,  4.57. 
0-Furylpropionic  acid,  j3-amino-,  and  its 

))enzoyl     derivative      (Posxer      and 

Stirnus),  A.,  i,  457. 
Fusion  curves    for    substances    of   low 

melting   point    (Tammann),    A.,    ii, 

1135. 


O. 


Oalactan,  estimation  of  (Mitaki),  A., 

ii,  1105. 
Galactans  and  the  action  of  enzymes  on 

them    (BiERRY  and   Giaja),   A.,    ii, 

657. 
Galactose,  compound  of,  with  a-amino- 

benzyl-jS-naphthol    (Betti),    A.,    ii, 

498. 
Galipine,  amino-,  and  nitro-,  and  their 

derivatives  (Troger  and  Kroseberg), 

A.,  i,  896. 
Gallacetophenone     diacetate     (Heller 

and  Fhitsch),  A.,  i,  874. 
Gallic  acid,    ethyl    ester   (Biddle  and 

Kelley),  a.,  i,  713. 


GalloyMeucodigallio  acid,   rfihydroxy-, 
hexa-acetyl  derivative  (Nibrenstkin), 
A.,  i,  471. 
Oalloyl-a-methyl  glucoside  (  Fischer  and 

Freudenbeko),  A.,  i,  472. 
Oalli,    oxidation   plienomcna   in   (Mol- 
liard),  a.,  ii,  285. 
Chinese,  tannin  of  (Feist  and  Haun), 
A.,   i,  888. 
Gall-stones  of  the  ox,  isolation  of  choloic 
acid,  stearic  acid,  and  cholesterol  from 
(Fischer  and  Meyek),  A.,  ii,  71. 
Oas,  nature  and  velocity  of  au  ion  in  a 
(Kleeman),  a.,  ii,  8. 
electrolytic,  action  of  ultra-violet  light 
on   (CoEHN   and  Grote),  A.,  ii, 
1118. 
ignition  of,  by  the  electric  discharge 
(Coward,  Cooper,  and  Wakbuk- 
TON),  T.,  2278;  P.,  268. 
natural,  near  Pisa  (Gigli),  A.,  ii,  564. 
natural    earth,    in    Transylvania    (v. 

Szadeczky),  A.,  ii,  171. 
apparatus  for   measuring   an   evolved 
(Bacon  and  Dunbar),  A.,  ii,  679. 
apparatus   for  obtaining  a  sample  of 

(Sinn ATT),  A.,  ii,  679. 
governor  and  gauge  for  maintaining  a 
regular  How  of  (Collins),  A.,ii,  548. 
Gas  analysis,  use  of  ultra-violet  ligiit  in 
(Landau),  A.,  ii,  986. 
apparatus    for    (Hohenske),    A.,    ii, 
297  ;  (Burrell),  A.,  ii,  1089. 
Gas  apparatus,  Orsat,  absorption  vessel 

for  the  (Preuss),  A.,  ii,  983. 
Gas-generating  apparatus  (Bormann), 

A.,  ii,  931. 
Gas-pressure  regulators  (Stansfield). 

A.,  ii,  150. 
Gaseous  combustion,  jihenomenaof  (Meu- 

nier),  a.,  ii,  432. 
Gaseous  metabolism.    See  Metabolism. 
Chases,  new  apparatus  for  preparation  of 
(Marino),  A.,  ii,  1050. 
kinetic  theory  of  (Chapman),  A.,  ii, 

340, 
application  of  tlie  kinetic  theory   of, 
to  chemical  problems  (Sackur),  A.,  j 
ii,  145. 
ultra-red  absorption  spectra  of  (Bjer- 

rum),  a.,  ii,  1114. 
emission  spectra  of  (Schwedes),  A., 

ii,  709. 
effect  of  density  on  lines  in  the  spectra 

of  (Livens),  A.,  ii,  874. 
electric  discharges  in,  at  atmospheric 
pressure  (Riesenfeld),  A.,  ii,  1126. 
absorption  of  light  by  (Koenigsbeu- 

ger  and  KtJPFEiiER),  A.,  ii,  405. 
effect  of  temperature  on  the  absorption 
of  ultra-red  rays  by  (v.  Bahr),  A., 
ii,  506. 
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Gases,  changes  effected  by,  in  ultra-red 

absorption  spectra  (v.  Bahr),   A., 

ii,  2. 
action  of  ultra-violet  light  on  (Ram- 

sauek),  a.,  ii,  5. 
transformation    of   energy   in   photo- 
chemical reactions  in  (Waubckg), 

A.,  ii,  315. 
interaction  of  the  molecules  of  (Smith), 

A.,  ii,  1158. 
ionisation    of   (Bishop),    A.,    ii,    9; 

(Kovarik),  a.,  ii,  221. 
ionisation  of,  by  collision  (Barss),  A., 

ii,  881. 
ionisation   of,  by  collision  in  helium 

(Gill  and  I'idduck),  A.,  ii,  515. 
ionisation  of,  by  light  (Lyman),  A., 

ii,  721. 
ionisation  of,  by  Kbntgen  rays  (Bark- 
la  and  Simons),  A.,  ii,  222. 
collision  of  ions  in  rai.vtures  of  (Klke- 

man),  a.,  ii,  883. 
mobility  of  ions  in  (Przibkam),  A.,  ii, 

618. 
velocity    of    ions    in   (Latjky    and 

Tizard),  a.,  ii,  516  ;    (Altberg), 

A.,  ii,  517. 
recombination  of  ions  in   (Erikson), 

A.,  ii,  618. 
luminosity  of,  under  the  influence  of 

cathode   rays  (Gehrcke   and  Ske- 

liger),  a.,  ii,  517. 
theory  of  the  photo-electric  current  in 

(Partzsch),  a.,  ii,  317. 
conductivity  of,   in    the  electrodeless 

ring  discharge  (Wachsmuth),   A., 

ii,  1033. 
secondary  radiation   in   (Kossel),  A., 

ii,  315  ;  (Blocu),  A.,  ii,  718. 
determination  of  refractive  indices  of, 

at    high   pressure   (Siertsema    and 

RE  Haas),  A.,  ii,  213. 
passage    of    Rontgen    rays    through 

(Owen),  A.,  ii,  516. 
absorption  of  7-rays  by  (Chadwick), 

A.,  ii,  718. 
action   of   the    electric    discharge    on 

(DE  Hemptinne),  a.,  ii,  323. 
variations  in  the  electric  discharge  in 

(Matthies   and    Struck  ;    Aston 

and  Watson),  A.,  ii,  324. 
'     absorption  of,  under  the  electric  dis- 
cliarge  (Strutt),  A.,  ii,  1052. 

in   Geissler    tubes  (Hodgson),   A., 
ii,  725. 
velocity  of  reaction  between  (Briner), 

A.,  ii,  544  ;  (Trautz),  A.,  ii,  746. 
equilibria  in  mixtures  of  (ScHEFfEii), 

A.,  ii,  328. 
specific    heat  of   (Bjerrttm),   A.,  ii, 

232  ;  (Lewis  and  Randall),  A.,  ii, 

897. 
C.  ii. 


Oases,  dependence  of  the  thermal  conduc- 
tivity of,  on  temperature  (El'ckek), 

A.,  ii,  17. 
thermal  conduction  and  convection  in, 

at   high   temperatures  (Langmuir), 

A.,  ii,  231. 
effect    of   gravity   on    the    energy   of 

(Low),  a.,  ii,  734. 
densities  of  (Ledic),  A.,  ii,  831. 
viscosity  of  mixtures  of  (Thomsen), 

A.,  ii,  23. 
transpiration      of,      through      tubes 

(Roberts),  A.,  ii,  237. 
fractional   combustion  and  absorption 

of   mixtures  of   (Hemi'EL),   A.,   ii, 

987. 
solubility  of,   in    solids  (Guichard), 

A.,  ii,  295. 
absorption  of  (DUCLAUX),  A.,  ii,  140. 

by  charcoal  (Bergter),  A.,  ii,  334  ; 
(Hem TEL  and  Vater),  A.,  ii, 
903  ;  (Aundt  and  Schkatjbe), 
A.,  ii,  1144. 

by  iron  salts  (ilANCHor,  Merry, 
and  Woringer),  A.,  i,  95r>. 

by  platiimm  and  rhodium  (Sieverts 
and  Jurisch),  A.,  ii,  263. 
spontaneous  alteration  of  concentration 

in  (Svedberg),  A.,  ii,  906. 
quantitative  removal  of  nitrogen  from 

mixture   of   (Henkich    and    Eicii- 

horn),  a.,  ii,  385. 
solubility  of,    in    water,    influence    of 

colloids  and  fine  suspensions  on  the 

(Findlay    and    Shen),    T.,    1459  ; 

P.,  195. 
calculation  of   chemical   constants  of 

(Sackur),  a.,  ii,  1151. 
measurement    of   (Javbert),    A.,    ii, 

1090. 
apparatus    for    measuring    (NlcoLAR- 

dot),  a.,  ii,  597. 
influence  of,  on  autolysis  (Laqxteur), 

A.,  ii,  662. 
combination     of     haemoglobin     with 

(AUnchot),  a.,  ii,  953. 
diatomic,  second  virial  coefficient  for 

(Keesom),  a.,  ii,  1157. 
poisonous,    from    oilfields    (Shrews- 
bury), A.,  ii,  1179. 
rare,  analyses  of,  from  mines  (Mocreu 

and  Lepape),  A.,  ii,  47. 
Gasometer,  new    (Rocuerbau),   A.,   ii, 

680. 
Gastric  joice,  secretion  of  (Arrbenivs), 

A.,  ii,  182. 
quantity  of  secretion  in  the  (Wintkr), 

A.,  ii,  270. 
Gas-washing   bottle  (Friedrich8\  A., 

ii,  1161. 
Gelatin,  isolectric  point  of  (Michaelis 
andGRiNEFF),  A.,  ii,  729. 
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Oelatin,  protective  action  of,  on  colloidal 
gold  (MUNKs),  A.,  ii,  169. 
tannage  of,  by  halogens  (Meuniek  and 

Seyevvetz),  a.,  i,  400. 
action  of  water  vapour  on  (Bancroft), 

A.,  ii,  838. 
biolytic  scission  of  (Sadikofk),  A.,  ii, 

794. 
and  aniinouium  salts   as   nitrogenous 
constituents  of  food  (Abdeuhalden 
and  Lampe),  A.,  ii,  956. 
Oelatinase  from  Bacillus  prodigiosus  (v. 

Gkoer),  a.,  ii,  283. 
0«l8,     formation    of     heat     reversible 

(Hardy),  A„,  ii,  836. 
Oeliemiun,  identification  of  (Tutin),  A,, 

ii,  307. 
Oentian,  presence  of  sucrose  in  the  dried 

root  of  (Bktdel),  A.,  ii,  82. 
Oentianose,  hydrolysis  of,   by  enzymes 

(Bierry),  a.,  ii,  1072. 
Gentiopierin,    action    of    emulsion    on 
(Bourquelot    and   Brii'EL),    A.,    i, 
593. 
Oeraniol  mon-  and  di-oxides,  and  their 
derivatives  (Fbileschaekk),  A.,  i, 
63S. 
estimation   of,   in   essence   of   citron - 
ella   (Drroxr  and  Lahaune),   A., 
ii,  697. 
estimation  of,  in  citronella  oil  (Rot'RE- 
Bektrand     Fils:      Ditont    and 
Labaune  :  ScuxMMEL  &  Co.),  A.,  i, 
880. 
German  silver,  separation  of  nickel  and 

zinc  in  (Svkixg),  A.,  ii,  95. 
Gitalin  and  its  hydrate  (Kraff),  A.,  i, 
374. 
action  of,  on  the  frog's  heart  (Symes), 
A.,  ii,  790. 
Gitin  (Kraft),  A.,  i,  374. 
Glands,  physiology  of  (Asher),  A.,  ii, 
660;   (AsHBK  and  Vogel),  A.,  ii, 
959. 
adrenal.     See  Suprarenal, 
mammary,  relation  between  the  corpus 
lutcum  and  the  growth  of   the 
(O'Donoghue),  A.,  ii,  70. 
concretions  in  a  cyst  of  the,   in  a 
horse  (Scheunert  and  Grimmer), 
A.,  ii,  186. 
submaxillary,  gaseous   metabolism  of 
(Barcroft  and   Piper),   A.,   ii, 
782. 
blood-flow  and  metabolism  in  (Bar- 
croft and  Muller),  A.,  ii,  659. 
suprarenal.     See  Suprarenal, 
thymus,  nucleic  acids  from  (Steudel), 

A.,  i,  400. 
thyroid  (Edmunds),  A.,  ii,  579. 

presence    of   active    principles     in 
(Fenier),  A.,  ii,  660,  782. 


Glands,    thyroid,    relation    of,    to    the 
atropine-destroying  power  of  blood 
(METZNERand  Hemngeu),  A.,  ii, 
966. 
eflect  of  feeding  with,  on  nitrogen 
and      carbohydrate     metabolism 
(Krause  and  Cramer),   A.,  ii, 
659. 
Glass,     potential     difference     between, 
and  an  electrolyte  (KitTY),  A.,  ii, 
622. 
action    of   sunlight    and    of    radium 
compounds    on    (Rudge),    A.,    ii, 
881. 
brown,      laboratory      apparatus      of 
(GocKEL),  A.,  ii,  1160. 
<f^Glanoine  and  its  salts  (Gadamer), 

A.,  i,  49. 
Olauconite  from  Cracow  (MoROZEWicz), 
A.,  ii,  776. 
from  Prussia  (Johnsbn),  A.,  ii,  178. 
Gliadin,  role  of,  in  nutrition  (Osborne, 
Mendel,     and    Ferry),     A.,     ii, 
1190. 
estimation  of,  in  wheat  flour  (HoAr;- 
land),  a.,  ii,  706. 
Globulin,  nature  of  "artificial "  (Gibson), 

A.,  i,  669. 
»|'-61obulin  (IIaslam^  A,,  i,  591. 
Glucinum  arsenates  (Bleyer  and  MtJL- 
LEU),  A.,  ii,  644. 
chromates  (Bleyer  and  Moo RM ANN), 
A.,  ii,  762. 
Glucinum,  estimation  of,  gravimetricalljr 
(Bleyer    and    Bcshart),    A.,    ii, 
1211. 
volumetric  estimation  of  (Bleyer  and 

Moormann),  a.,  ii,  491. 
separation  of,  from  aluminium  (WuND- 
ER  and  Wengek),  A.,  ii,  687. 
a-Glucoheptonic     acid,    preparation    of 
(LiEBRECHT  and  Rosenfeld),  A.,  i, 
537. 
<£-a-Glacoheptonic  acid,  behaviour  of,  in 

the  organism  (Outa),  A.,  ii,  279. 
Gluco-i^-hydroxyacetoplienone  (Mauth- 

ner)  a.,  i,  575. 
Gluco-^^hydrozybenzaldehyde  (Mauth- 

ner),  a.,  i,  575. 
Gluco-neogenesis     (Ringer),     A.,     ii, 

1196. 
Glucosamine,  condensation  of  bromoacyl 
haloids  with  (Hop wood  and  Weiz- 
mann),  p.,  261. 
estimation   of,    in  oroinucoid  and   in 
pseudomucin        (Neuberg         and 
Schewket),  a.,  i,  922. 
c^-Glucosamine,    preparation    of    (Neu- 
berg), A.,i,  836. 
conversion  of,  into  cJ-glucose  (Irvike 
and  Hynd),  T.,  1128  ;  P.,  126. 
Glucose.    See  Dextrose. 
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Olnooside   from    cheii-olin    (Schnkidku 
and  Lohmann),  A.,  i,  1007. 
from  Kaliaia  latifolia  (Bourquelot 
and  FicHTENiioLz),  A.,  ii,  196. 
Glacosides,  i)icpaiatioii  of  (Jacobs),  A., 
i,  946. 
synthetic  CMauthneu),  A.,  i,  574. 
niethylation  of  (Hekzig  and  ScHON- 

BACir),  A.,  i,  707. 
beliaviour  of,  in  the  organism  (Bass), 

A.,  ii,  471. 
synthesis  of  alkyl  derivatives  of,  by 
means    of   emulsion    (BouKQUELOT 
and  Bkidel),  a.,  i,  738. 
from    Strophanlhus    (Hekftek    and 

Sachs),  A.,  i,  482. 
choice  of  yeasts  in  the  biochemical 
detection  of  (BouKQUELOT  and  Ilii- 
rissky),  a.,  ii,  1104. 
OlucoBides,   amino-,  synthetic  (Irvine 

and  Hvnd),  P.,  319. 
Olucosides.     See  also  : — 
Amygdalin. 
Anhydrogitaligenin. 
Anhydrogitalin. 
Aralin. 
Convolvulin. 
Digin. 

Digitosaponin. 
Gentiopicrin. 
Gitalin. 
Gitin. 
Helicin. 
Salicin. 
Saponin. 
Glucosone,  preparation  of  (Meyek),  A.,  i, 

538. 
Glutaconio  acid,  anilides  of  (Blanp  and 

Thohvk),  T.,  864;  P.,  49. 
Glntaconic    acids,    chemistry     of    the 
(Bland  and  Thokpe),  T.,  856,  871, 
1557,  1739  ;  P..  49,  56,  70,  217,  218  ; 
(Thorpe),  P.,  51. 
Glutamic  acid,  preparation  and  estima- 
tion of  (ABItERilALDEN),  A.,  i,  261. 

ammonium  salt  (Schulze  and  Trier), 

A.,  i,  170. 
mercuric     salt    (Abderhalden    and 
Kautzsch),  a.,  i,  492. 
(2-Glutainic  acid,  inversion  of  (Fischer 
and  Moreschi),  A.,  i,  836. 
putrefaction  researches  with  (Abder- 
haldbn  and  Kautzsch),  A.,  i,  952. 
d-  and  rf^Glutamic  acids,  ]>icronolates  of 
(Levene    and    van    Slykk),    A.,   i, 
681. 
Glutamine,  rotatory  power  of  (Schvlze 

and  Trier),  A.,  i,  170. 
Glutaric  acid,  preparation  of  (Gault), 
A.,  i,  412. 
influence  of,   on    phloridzin  diabetes 
(Rinoer),  a.,  ii,  856. 


2Glataric  acid,  o-hydroxy-,  sodium  salt 

(Fischer  and  Moreschi),  A.,  i,  887. 

Gluten,  absoi])tion  of  salts  by  moist  and 

saturated  aqueous  (Vandevelde  and 

BosMANs),  A.,  i,  736. 

dl-  and  Z-Glutimic  aeids,  formation  of 

(STANf.K),  A.,  i,  952. 
Glyceraldehyde,  action  of  sodium  hydr- 
oxide (Opi'EXHEImer),  a.,  i,  831. 
Glycerides,  synthesis  of  (Gianoli),  A.,  i, 
72 ;    (Bellucci,     Bachilli,     and 
Garroni),  a.,  i,  935. 
of  fatty  acids  (Bomer  and  Limprich), 
A.,  i,  600. 
Glycerol,   formation  of,  in  tlie  animal 
body     (Embden,     Scumitz,      and 
Baldes),  a.,  ii,  1076. 
df^composition     of,     by     ultra-violet 
light    (Henri  and    Ranc),   A.,   i, 
528, 
specific  gravity  and  hygroscopic  poAver 

of  (Kailan),  a.,  i,  154. 
action     of     hydrogen     peroxide    on 

(Effront),  a.,  i,  675. 
action  of  phosphoric    acid  on  (CoN- 

TARDi),  A.,  i,  743. 
as    a    seusitiser    (Bjennett),    A.,    ii, 

1020. 
and     its     o-monochlorohydrin,     aryl 
ethers  of  (Marle),  T.,  305  ;  P.,  5. 
testing  of,  for  dynamite  manufacture 

(Hufwimmer),  a.,  ii,  302. 
estimation  of,  in  blood  (ScHMlTz),  A., 

ii,  1071. 
estimation  of,  in  fats  (WiLLSTATTEB 

and  Madinaveitia),  A.,  ii,  1104. 
estimation  of,in  wine(RoTHENF0S8BK), 
A.,  ii,  607;  (Beis),  A.,  ii,  813. 
Glycerol,  nitro-.    See  Glyceryl  trinitrate. 
Glycerolsulphonic  acid,  barium  salt  (van 

Er.oiK  Thikme),  A.,  i,  334. 
Glycerophosphatase    in     animal  organs 
(Grosser     and     Husler),    A.,    ii, 
367. 
Glycerophosphoric  acid,  preparation  and 
constitution  of  (Carr6),  A.,  i,  155. 
sodium  salt  (Paolini),  A.,  i,  826. 
Glyceryl  ^mitrate,   crystallography  of 

(Xauckhoff),  a.,  i,  68. 
Glycide  ethers  (Marle),  T.,  805  ;  P.,  6. 
Glycine,   formation    of,    in   the  animal 
organism     (Epstein    and     Book- 
man),  A.,  ii,  70 ;  (Abderhalden 
and  Hirsch),  A.,  ii,  679. 
action  of,  on  ethyl  butyrate  (LiEBOW- 

ITZ),  A.,  i,  746. 
compounds  of,  with  chromic  hydroxide 
(HuoovNENQ  and  Morel),  A.,  i, 
168. 
picrate,  use  of,  in  the  separation  of 
glycine  from  alanine  (Levene  and 
VAN  Slyke),  A.,  i,  681. 


ii.  1480 


INDEX   OF  SUBJECTS. 


Glycine,  picrolonate  (Abderhalden  and 
Wkil),    a.,    i,    422;    (Levbne   and 
VAN  Slyke),  a.  ,  i,  682. 
Olycocyamidine,         preparation  of 

(Schmidt),  A.,  i,  799. 
Glycogen,    formation  of   (Rosenfei-p), 
A.,  ii,  854. 
formation   of,   in   the  liver  (Fkeund 

and  Popper),  A.,  ii,  661. 
in  the  body  of  the  snail  (Erhard  and 

Zikglwallner),  a.,  ii,  779. 
formation  of,  in  yeast  cells  (Brvschi), 

A.,  ii,  283. 
formation  of  alanine  from  (Fellnsr), 

A.,  ii,  279. 
presence  of,  in  phanerogams  and  its 
relation  to  calcium  oxalate  (PoLlTis), 
A.,  ii,  83. 
preparation  of,  from  yeast  (Harden 
and  Young),  T.    1928  ;  P.,  235. 
Glycols,     preparation    of    (Chrmische 
Fabkik     auf     Actiex     vorm.    E. 
Scherino),  a.,  i,  743. 
Glycols,  optically  active,  derived   from 
the    phcnyl-lactic    acids    (McKenzie 
and  Martin),  P.,  326. 
Glycol  esters,  preparation  of  (Farben- 

KADRIKKN  VOUM.  F.   BaYER  &  Co.), 

A.,  i,  554,  973. 

of  phosphoric  acid  glycerides  (GrOn 

and  Kade),  A.,  i,  156. 

Glycolhydrin  esters  of  phosphoric  acid 

glycerides  (Grun  and  Ka'de),  A.,  i,156. 

Glycollaldeliyde,    bimolecular    (McCle- 

LAND),  P.,  247. 
Glycollic  acid,  aluminium  salt  (Bvk), 

A.,  i,  534. 
Glycolozides  of  barium,  calcium,  lead, 
lithium,   and  strontium    (Chablay), 
A.,  i,  528. 
Glycolysis  (Levene  and  Mayer;  Mc- 
GuiGAN  and  v.  Hess),  A.,  ii,  368; 
(Edelmann),  a.,  ii,  672. 
in  blood  (Melvin),  A.,  ii,  1185. 
after  pancreatectomy  (McGuigan  and 
V.  Hess),  A.,  ii,  787. 
Glycosuria.     See  Diabetes. 
Glycuronic  acid,   influence  of  guaiacol 
derivatives    on     the    excretion    of 
(Knapp),  a.,  ii,  73. 
detection  of,  in  urine  (Neuberg  and 

Schewket),  a.,  ii,  1106. 
detection  of,  in  diabetic  urine  (Jolles), 
A.,  ii,  1217. 
Glycyl-rf-alanyl-Meucine  and  its  copper 
derivative  (Abderhalden  and  Fodor), 
A.,  i,  951. 
Glycyl-cJ-aminol)ut3rryl-fZ-alanine     (Ab- 
derhalden and  Chang),  A.,  i,  339. 
l-Glycylanthraqainone-2-carboxylic 
acid   (Badische    Anilin-    &    Soda- 
Fabrik),  a.,  i,  980. 


Olycylglycine  lithium  chloride  (Pfeif- 

FEK  and  V.  Modelski),  A.,  i,  950. 
Glycyl-Meucyl-rf-alanine  and  its  copper 
derivative(ABDERHALDEN  and  Fodor), 
A.,  i,  951. 
Glycyl-Z-phenylalanine,     isolation      of, 
from  intestinal  chyme  (Abderhalden), 
A.,  ii,  1190. 
Glycyl-i-tryptophan,     scission     of,     by 
saliva,  blood,   bacteria,  or  exudations 
(Taylor  and  Hall),  A.,  i,  927. 
Glycyrrhizic  acid,  estimation  of  (Cor- 

MIMBtEUF),  A.,  ii,  306. 
Glyozaline    series,    reductions    in    tlie 
(BiLTz),  A.,  i,  907,  910;  (Biltz  and 
Krebs),  a.,  i,  908,  909;  (Biltz  and 
Seydel),  a.,  i,  909. 
4(or  6)-Glyoxalinefonnaldehyde  and  its 

salts  (I'YMAN),  T.,  542  ;  P.,  48. 
a-4(or    5)-Glyoxalinemethyl-^-ethylsuc- 
cinio   acid,   and   o-cyano-  and    their 
ethyl    esters    and    hydrogen   oxalates 
(PvMAN),  T.,  538  ;  P.,  48. 
4(or  6)-Glyoxalinemethyl-7-phenozy- 
ethyl  malonic  acid,  ethyl  ester  and  it.s 
hydrogen  oxalate  (Pyman),  T.,  535  ; 
P.,  47. 
Glyoxalone-4:5-dicarbozylic  acid  and  its 
ethyl  ester  (Fenton  and  Wilks),  T., 
1581. 
Glyoxime  peroxides,  action  of  primary 
amines  on  (Boeseken  and  VAN  Len- 
nep),  a.,  i,  723. 
Glyoxime,  nitro-,  and  its  salts  and  de- 
rivatives (Bamberger  and  Suzuki), 
A.,  i,  839. 
j3-GnoBcopine  (Hope  and  Robinson),  P., 

16. 
Gold,  colloidal  (Pappada),  A.,  ii,  169. 
preparation  of  (Amberger),  A., 

1059. 
shape  of  particles  of  (Gans),  A.,  ii, 

508. 

protective    action    of    gelatin 

(Mines),  A.,  ii,  169. 

hydrosols,  coagulation  of  (Galecki), 

A.,  ii,  263. 

action  of  Rontgen  rays  on  (Galecki), 

A.,  ii,  417. 

rate  of  solution  of,  in  potassium  cyanidd 

(Michailenko  and  Meshtscher.tA'J 

koff),  A.,  i,  613. 

reduction  of,  in  silicic  acid  gels  and 

formation   of  gold   deposits   (Hat^ 

SCHEK  and  Simon),  A.,  ii,  772. 

precipitation  of  (Priwoznik),  A.,  u 

562. 

Gold  alloys,  analysis  of  (Handy),  A.,  iii 
694. 
with  silver  (Raydt),  A.,  ii,  562. 
Gold  salts,  reactions  of,  w^ith  wi-phenyl-| 
enediamiue  (Siemssen),  A.,  ii,  1001. 
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Gold  chloride  (auru:  chloride),  reduction 
of,  by  an  ethereal  solution  of  phos- 
phorus (Galecki),  a.,  ii,  1060. 

Gold,  detection  of  (Sterner-Rainer), 
A.,  ii,  300. 
estimation  of  (Thenkner),  A.,  ii,  392. 

Ooldfieldite,  from  Nevada  (Raxsome), 
A.,  ii,  264. 

Gold-plating,  composition  of  potassium 
ferrocyanide  baths  for  (Hektel),  A., 
i,  543. 

Oommobaoter,  a  bacillus,  producing 
laevulose  (Fernbacu  and  Schoen), 
A.,  ii,  793. 

Gonococcus,  serum  reactions  of  (Ark- 
witKiHT),  A.,  ii,'  187. 

Gorgonin  (O-swald),  A.,  i,  57. 

Granite,  availability  of  potassium  in 
(A.scHAN  and  Lokka),  A.,  ii,  252. 

Grape  juice,  influence  of  light  on  the 
fermentation  of  (Lubimko  and  Fro- 
loff-Bagreief),  A.,  ii,  283. 

Grape  stones,  constituents  of  (Paris), 
A.,  ii,  286. 

Grapes,  synprotease  in  the  must  of  over- 
ripe (t'ANTANELU),  A.,  ii,  82. 

Graphite,  formation  of,  from  other  forms 
of  carbon  (Arsem),  A.,  ii,  250. 
thermal   conductivity    of    (Koenios- 
berger  :  Icole),  A.,  ii,  231. 

Grayanotoxin  (Kuno),  A.,  ii,  281. 

Orcvillra  robasta,  arbutin  in  tlie  leaves 
of     (BOTRQUELOT    and    FlCHTEX- 

HOLZ),  A.,  ii,  594. 
presence  of  quebrachite  in  the  leaves 
of  (BoruQUKLOT  and  Fichtex- 
iroLZ),  A.,  ii,  1085. 
Grignard    reaction    (Jombois),    A.,    i, 
675. 
applications    of     the     (v.     Braux, 
Deutsch,   and    Schmatlock),  A., 
i,  433. 
mechanism  of  the  (Gorsky),    A.,    i, 
622  ;  (Stadxikoff),  A.,  i,  972. 
Grignard  reagents,  action  of,  on  esters 
of    dibasic     acids    (Hewitt     and 
Stkixberg),  p.,  140. 
use  of,  in  tlie  quantitative  estimation 
of  hydroxy-,  amino-,  and  imino-  de- 
rivatives   of     organic    compounds 
(HlllBERT),   T.,   328. 
Growth  and  n\itrition  (Hart,  McCoi.- 
M'M,  and  Steenbock),  A.,  ii,  864. 
influence  of  fresh  milk  in  (Hopkins), 

A.,  ii,  779. 
food  in  relation  to  (Osborxe,  S[knpei,, 
and  Feuky),  A.,  ii,  957. 
Oaaiaool,  nitration  of  (Klemenc),  A.,  i, 
695. 
influence  of  derivatives  of,  on  excre- 
tion  of   glycuronic  acid    (Knapp), 
A.,  ii,  73. 


Gnaiaool,   iron    compounds  of   (Wein- 

I.ANI)  and  Binder),  A.,  i,  850. 
Guaiacol,  3-amino-,  and  its  acetyl  de- 
rivative and  3-chloro-  (Jona),    A., 
i,  761. 
6-iiitro-,    and    its    acetyl    derivative 
(Klemexc),  a.,  i,  695. 
Guaiacyl  allyl  ether  (Claisek  and  Eis- 
i,EB),  A.,  i,  965. 
ethyl  ether,  5-bromo-,  and  3-chloro-, 

(Jona),  A.,  i,  761. 
glycide  ether  (Marle),  T.,  308. 
Gaaiacyloxypropane,     7-chloro-/3-hydr- 
oxy-,  and  its  phenylurethane  (Marle), 
T.,  316. 
Guaiol    and  its  derivatives    (Semmler 

and  Mayer),  A.,  i,  480. 
Gaanidine  derivatives,  action  of  bromine 
and  sodium  hydroxide  on  (v.  Cordier), 
A.,  i,  684. 
Guanidine,    amino-,    hydriodide,    com- 
pound of  thiocarbandde   and   (At- 
KIN.S  and  Werner),  T.,  1989. 
cyano-,    action  of  thioacetic   acid  on 
(Ostrogovich),  a.,  i,  320. 
Guanidines,  methylated  (Schenck),  A., 

i,  424,  685. 
5Guanidino-?i-Taleric    acid,    a-amino-. 

See  Arginine. 
a-Gaanidino-7!-Taleric      anhydride,      5- 
amino-,  salts  of  (Sorexsen,  HoYlirp, 
and  Andehsex),  A.,  i,  14. 
Guanine  from  heated  soil  (Lathrop), 
A.,  ii,  982. 
action  of  (Desgrf.z  and  Dorlt^ans), 
A.,  ii,  585. 
Ouanylic  acid  (Levene  and  Jacobs), 
A.,  i,  926. 
preparation  of  (Jones),  A.,  i,  670. 
Gam,  chicle,  constituents  of  (Bosz  and 

Cohrn),  a.,  i,  125. 
Gams  (Schiumbr),  A.,  i,  609. 
Gynocardin,   decomposition  of,    by  the 
enzyme  of  the  leaves  of  Panfiinm  edule 
(de  Jong),  A.,  i,  39. 


Hsemanthine,  nature  of  (Lewix),  A.,  i, 
1014. 

action  of  (Lewix),  A.,  i,  577. 
Hssmatinsemia    in    tlie    destruction    of 

blood  corpuscles  (Schumm),  A.,  ii,  968. 
Hsematoporphyrin    and    its    anhydride 

and   their  dimethyl    esters    (KiJSTEi: 

and  Dkihle),  A.,  i,  670. 
Haematoporphjrrinuria  in  tyiihoid  fever 

(Auxold),  a.,  ii,  1195. 
Hsematopyrrolidinic     acid,     nature     of 

(PiLOTY  and  Hirsch),  A.,  i,  925. 
Haemin,  preparation  and  rccrystallisation 

of  (Hamsik),  A.,  i,  923, 
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Hsemin,  constitution  of  (Kuster),  A.,  i, 
670. 

molecular    weight    of    (PiLOTY     and 
FiXK),  A.,  i,  923. 
Haemoglobin  (Lktsche),  A.,  i,  324. 

molecular  weight  of  (Piloty  and 
Fink),  A.,  i,  923. 

regeneration  of,  after  hajinorrhage 
(Boycott),  A.,  ii,  572. 

oxygen  capacity  of  (Pkter.s),  A.,  i,  519. 

combination  of,  with  gases  (Maxchot), 
A.,  ii,  953. 

combination  of,  with  oxygen  and 
carbon  monoxide  (DouuLa.s,  Hal- 
dank,  and  Haldank),  A.,  i,  591. 

effect  of  liigh  altitudes  on  the  quantity 

of  (COHNHEIM,    KHEGMNOKU,    Toi'- 

LEU,  and  Webeii),  A.,  ii,  572. 

heat  coagulation  of  compounds  of 
(Hartridge),  a.,  i,  400. 

analysis  of  (LuTz),  A.,  ii,  612. 

photometric   estimation   of   (Butteu- 
fikld),  a.,  ii,  820. 
Hemolysis  (Hoaf),  A.,  i,  655. 

bv  formaldehyde  (Eihrnbero),  A.,ii, 
"  1065. 

by  lecithins  (Schippers),  A.,  ii,  655. 
Hsemopyrrole  (Fischer  and  Bartholo- 
maus),  A.,  i,  50,  580,  646;  (Leyko 
and  Marchlewbki),  A.,  i,  56  ; 
(WlLL8T.\TTER  and  Asahina),  a., 
i,  127  ;  (Marchlewski),  A.,  i,  646. 

and  its  salts  (Willst.a.ttkr  and  Asa- 
hina), A.,  i,  41. 

constituents  of  (Piloty  and  Stock), 
A.,  i,  923. 

derivatives  of  (Grabovvski  and 
Marchlewski),  A.,  i,  1015. 

azo-dyes  from  (Marchlewski),  A.,  i, 
399. 
isoHaemopyrrole  and   its   salts    (Will- 

ST.JLTTER  and  Asahina),  A.,  i,  41. 
isoHaemopyrrolidine  and  its  derivatives 

(WiLLSTATTERand  Asahina),  A.,  i,42. 
Halogen  derivatives,  refraction  constant 

of  (ScHWEP^),  P.,  246. 
Halogens,  absorption  of,  by  dry  slaked 
lime  (WiLK.s),  T.,  366. 

reactivity  of,  in  organic  compounds 
(Senter  and  Ward),  T.,  2534  :  P., 
293. 

action  of,  on  silver  salts  (Taylor), 
P.,  314. 

action  of,  on  silver  salts  and  on  potas- 
sium cyanate  in  presence  of  water 
(Norm AND  and  Cumming),  T.  ,  1852  ; 
P.,  225. 

and  their  hydrides,  compounds  of, 
with  toluene,  methyl  ether,  methyl 
and  ethyl  alcohols,  acetone  and  ethyl 
acetate  (Maass  and  McIntosh),  A., 
i,  825. 


Halogens,  estimation  of,  in  organic  com- 
pounds (Donau),  a.,  ii,  384;  (Mon- 
THULiS),  A.,  ii,  485;  (Keid),  A.,  ii, 
990. 
Haloids,  containing  a  tertiary  radicle, 
isomeric  ohanges  of  (Levin),  A.,  i, 
957. 
Hardness,  diagram  of  (Kt'rnakoff  and 

Vrshksn'kvsky),  a.,  ii,  136. 
Harmaline  (Pehkin  and  Robinson),  T., 
1775;  P.,  217. 
broino-,  and  its  salts  (Hasenfbatz), 
A.,  i.  209. 
Harmalinesalphonicaoid(HASENFRATz), 
A.,i,  383;    (FiscuER  and  BoESLER), 
A.,  i,  645. 
jsoHarman  and  its  salts  (Perkix  and 

KoBixsaN).  P.,  156. 
Harmine  (Perkin  and  Robin.son),  T., 
1775  ;  P.,  217. 
constitution  of  (Perkin  and  Robin- 
son), P.,  153. 
pharmacological  action  of  (GI'nn),  A., 

ii,  857. 
bromo-,  and  dibromo-,  and  their  salts 
(Ha.senfratz),  a.,  i,  209. 
(ipo'R&Tmine,  bromo-  (Hasenfbatz),  A., 
i,  209. 
iodo-,  and  its  salts  (Hasenfuatz),  A., 
i,  383. 
apoHarminesulpbonio     acid     (Hasrn- 

fratz),  a.,  i,  383. 
Hatchettite  from  Cracow  (Morozewicz), 

a.,  ii,  776. 
Heart,    action    of    adrenaline    on    the 
(vStewart),  a.,  ii,  965. 
action  of  coffee  and  of  caffeine  on  the 
(Busquet  and  Tiffeneau),  A.,  ii, 
966. 
action  of  pilocarpine    on    the   (Gais- 

buck),  a.,  ii,  189. 
effect     of     electrolytes     on     the,     of 
different   animals   (Mines),    A.,  ii, 
367. 
cause  of  the  beat   of  the   (Martin), 

A.,  ii,  571. 
beat  of  the,  influence  of  partial  pressure 
of  oxygen  on  the  (Loeb  and  Waste- 
neys),  a.,  ii,  571- 
gaseous  exchange  and  activity  of  the, 
under  inHueiice  of  poisons  (Rohdf. 
and  Ogawa),  A.,  ii,  951. 
frog's,  gaseous  exchange  in  the,  during 
cyanide  poisoning  (Weizs.ackeb), 
A.,  ii,  952. 
work  and  gaseous  metabolism  of  the 

(Weizsacker),  a.,  ii,  119.3. 
action  of  gitalin   on  the   (Symes), 
a.,  ii,  790. 
isolated,  effect  of  carbon  dioxide  on  the 
(Ketcham,  Kino,  and  Hooker),  A., 
ii,  1191. 
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Heart,  mammalian  isolated,  influence  of 
tompemture  and  bloodpressuro   on 
the    (Knowlton    and    Staklini;), 
A.,  ii,  571. 
tortoise,  action  of  homologous  alcohols 
and  aldehydes  on  the  (Vernon),  A., 
ii,  67. 
Heat.     See  under  Thermochemistry. 
o-Hederagenin  (van  der  Haar),  A.,  i, 

886. 
Iledera  helix,  glncosides  from  (van  per 

Haak),  a.,  i,  88.''). 
a-Hederin  (\  AN  dkr  Haau),  A.,  i,  886. 
Hedgehog',  vesicular  fluid  of  the  (Hop- 
kins), A.,  ii,  69. 
Helicin,  a-amino-  (Irvine  and  Hynd), 

P.,  320. 
Helium  in  thermal  springs  (MoUREU  and 
Lei'AI'E),  a.,  ii,  843. 
electropositive    nature     of   (Loring), 

a.,  ii,  843. 
absorption  of,  under  the  electric  dis- 
charge (Strutt),  A.,  ii,  1052. 
solubility  of,  in  metals  (Sieverts  and 

Beroner),  a.,  ii,  1052. 
liquid,  experiments  with  (Onnes),  A., 
ii,  251,  319. 
Hell-Volhard  reaction,  mechanism  of  the 

(AsciiAN  and  Falck),  A.,  i,  599. 
Hemicelluloses,  fermentative  decomposi- 
tion of  (Puixgsheim),  a.,  i,  833. 
Hemipinio  acid,  nitro-,  esters  of  (Weg- 

scheider  and  Ml'LLER),  A.,  i,  771. 
Hemp,  Sisal  {Agave  sisalana),  occurrence 
of  lactic  acid  in  (McGeorge),  A. ,  ii, 
1204. 
Hen,     synthesis    of    lecithin    in     the 
(McCoLLi^M    and.HALPiN),    A.,    ii, 
368. 
Hepattca   triloba,  constituents  of    (De- 

lattre),  a.,  ii,  1085. 
Heptacydene.     Sec  Dinaphthylenecj/e/o- 

butaue. 
Heptadecoic  acid  and    its    triglyceride 

(Bomer  and  LiMPiiicil),  A.,  i,  600. 
7i-Heptadeoyl  alcohol  and  iodide  (Oas- 

card),  A.,  i,  65. 
A^«-Heptadi-inene,      8-hydroxy-      (Vi- 

gl'ier),  a.,  i,  7. 
Heptane,     o/STj-^ribromo-     (v,    Braun, 
Deotsch,  and  Schmatloch),  A.,  i, 
484. 
7-iodo-,  and  7-hydroxy-  (Blaise  and 
Picard),  a.,  i,  747. 
sjuiroHeptanedicarbozylic  acid,  dimethyl 

ester  (Ostlinc),  T.,  476. 
s^'rcHeptanetetracarbozylio    acid,  nnd 
its  sodium  hydrogen   salt  (Ostling), 
T.,  476. 
Heptyl  ether  (Blaise  and  Picard),  A., 

i,  748. 
n-Keptylacetylene.     See  Noninene. 


Heptylglyoxalic  acid,ethyl  ester.and  it§ 
semicarbazone  (Wahl  and  Doll),  A., 
i.  536. 
d-Heptylhezoamide  (fSuERBET),   A.,   i, 

67. 
Heroine    {diacetoj-i/morphine),    secretion 
and  tolerance  of  (Lanoer),  A.,  ii,  1080. 
Herring's  eggs.     See  Eggs. 
Hertz-Halwachs      effect      and     photo- 
clieniical  actions  (Reboul),  A.,  ii,  612. 
Heterocyclic  compounds,   nomenclature 
of  (Bi":hal),  a.,  i,  342. 
kinetics  of  transformation   of  chloro- 
alkylamines  into  (FREirNDLicii  and 
Ri(  HAKns),  A.,  ii,  633. 
Hetero-poly-aoids     containing     vanadic 
acid  (Pr.\ndtl  and  Humbert),  A.,  ii, 
167. 
ffevea  brasiliensix,  glucoside  in  the  seeds 

of  (Gouter),  a.,  ii,  864, 
Hexa-acetoxydiphenyl,^e/mbrorao-(LiE- 
bekmann  and  IIeurmuth),A.,  i,  448. 
Heza-acetyl.     See  under  the  parent  sub- 
stance. 
A^^'-cyc^Hezadiene,    action      of,     with 

bromine  (Hakriks),  A.,  i,  842. 
Hezaethylcarbonatolencodigallic     acid 
and  its  active  forms  (NiEREXSTElN), 
A.,  i,  469. 
Hezahydrite  (.ToHN.'sTnx),  A.,  ii,  358. 
2:4:2':4':2":4"-Hezamethozytriphenyl- 
methane  (Kauffmann  and  Kieser), 
A.,  i,  853. 
Hezamethyl^r?aminophenyldi-o-tolyl- 
carbinol  and  its  hydrochloride  (Ra.s- 
sow  and  Reutek),  A.,  i,  .087. 
Hezamethyl^^'i/^-aminotriphenylme- 
thylamine    ^Villiqer    and    Kopet- 
scHXi),  A.,  i,  1031. 
Hezamethyldecylenediammoniam  hydr- 
oxide and   iodide  (v.  Braun'),  A.,  i, 
165. 
Hezamethyleaetetramine,      action      of 
sodium     hypochlorite     on     (Deli^:- 
pine),  a.,  1,  12. 
exci-etion  of  (McOrioAN),  A.,  ii,  371. 
preparation  of  a  therapeutically  valu- 
able   derivative    of     (Merck     and 
Eicuhglz),  a.,  i.  948. 
crj'stallography  of  compounds  of,  with 
metallic  salts  (Billows),  A.,  i,  419, 
compound  of,  with  orthoarsenic  acid 

(Rossi),  A.,  i,  242. 
compound  of  hydrogen  peroxide  and 

(v.  Girsewald),  a,,  i,  835. 
compounds  of,   with   magnesium   and 
manganese    nitrites    (Scaoliarixi), 
A.,  ii,  942. 
borocitratos  (Athexstaedt  and  Redr> 
ker),  a.,  i,  168. 
Hezamethylheptylenediammoninm 
bnmiide  (v.  BitAUN).  A.,  i,  165. 
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Hexamethylailicoethane  (BtgdP.n),  A., 

i,  342. 
cycloILtx&ne,  conversion  of,  into  benzene 
(WiLLSTA'iTEK  and   Hait),   a.,   i, 
544. 
equilibrium  of  antimony  haloids  and 
(Menschutkin),  a.,  ii,  922. 
ci/eZoHexane,    dibromo-,    derivatives    of 
(Hahries),  a.,  i,  343. 
Wmbromo-  (BoDKoi-x  and  Taboury), 

A.,  i,  546. 
l-chloro-l:2-rfi'bromo-  (Faworsky  and 
Boshowsky),  A.,  i,  616. 
cyc/oHezanecarboxylic  acid,  isoarayl  ester 

(Sadatieii  and  Mtuat),  A.,  i,  351. 
ri/c/oHezanol,  physical  constants  of  (de 
Fokcraxd),  a.,  i,  548  ;  ii,  735. 
the  system :  water  and  (DK  Forcrand), 

A.,  i,  694. 
bromination  of   (Bodroux    and    Ta- 
boury), A.,  i,  567. 
condensation     of     formaldehyde     and 
(Murat  and  Cathala),  A.,  i,  847. 
cyi'loILexiLnolB,  preparation  of  esters  of, 
and    organic    acids   (Senuerens    and 
Aboui.enc),  a.,  i,  694. 
1-ct/c/oHexanol-l-acetic  acid  and  its  salts 

(Saytzeff),  a.,  i,  777. 
ri/c/oHexanone,  bromination  of  (Bodroux 

and  TAnouRV),  A.,  i,  567. 
rj/r/c^Hexantrione,   transformation    of  a 
phlorogluciiiol   derivative  into  one  of 
(Heli-ku),  A.,  i,  274. 
1:3:3:4:6:6  Hexaphenyl-2:5-diketopiper- 
asine  (Klixger  and  Nickell),  A.,  i, 
699. 
7i-Hexatriacontane  (Gasoard).  A.,  i,  65. 
A^-Hexenaldehyde    and  its  derivatives 

(CuRiius  and  Franzen"),  A.,  ii,  798. 
ct/rZoHexene,  equilibrium  of,  with  anti- 
mony haloids  (Menschutkin),  A., 
ii,  922. 
ozonides  from  (Harries  and  Seitz), 
A.,  i,  407. 
A*-cyc/oHexene,    l:2-djbrorao-  (Fawor- 

sky  and  Boshowsky),  A.,  i,  616. 
A^  -«/c/oHexene  - 1  -a  •  /^obutyric  acid, 

crystallography    of  (Tschirwinsky), 
A.,  i,  973. 
A^-ci/c/oHexenylacetic  acid,  ethyl  ester 
(Auwers  and  Ellinger),  A.,  i,  188. 
o-A^-cycZoHexenylpropionic  acid,  methyl 
ester  (Auwers  and  Ellin(;er),  A.,  i, 
188. 
Hexose,  compound  of  a,  with  adrenine 
(Mandel    and    Dunham),    A.,    i, 
320. 
phosphate,     action     of    enzymes    on 
(Harding),  A.,  i,  928. 
Eexoses,  action  of  muscle  plasma  and 
pancreatic  extract  on   (Levene   and 
Meyer),  A.,  ii,  577. 


Hexosephosphoric    aeid,     sodium    salt 

hydrolysis  of  (v.  EuLEil  and  Funke) 

A.,  i,  336. 
(2-MoHexoyl-(/-alanylgIycine,     a-bromo 

(Arderham)EN"   and  Fodor),    A.,   i 

951. 
/^(^Hexoylglucogamine,  a-bromo-   (Hop 

WOOD  and  Weizmann),   P.,  261. 
q/c/oHexylainino-2-,    3-,  and  4  methyl 

ci/r/rthexane     and     their    derivatives 

(Sabatier  and  Maimie),  A.,  i,  103. 
a-n/c/t»Hexylbutan-7-ol    and    its     salts 

(Vavon),  a.,  i,  629. 
cyc/oHexyldipropylcarbinol  (Amouroux 
and  Murat),  A.,  i,  415. 

and  its  acetyl  derivative  (Murat  and 
Amouroux),  A.,  i,  528. 
cyc/oHexyl    ether    (Willstatter    and 

Hatt),  a.,  i,  544. 
a-rj/fl/oHexylethylamine  and  its  platini- 

chloride  (Walla.ii  and  Haworth), 

A.,  i,  569. 
8-ci/rZoHexylheptane    (Amouroux    and 

Murat),  A.,  i,  415,  528. 
ci/c/t<Hexyl-2-c7/c/oheianone('«'>oxime 

(Wallach  and  Ost),  A.,  i,  668. 
€-cyc/oHexylhexoic    acid,    <-amino-,    *- 

hydroxy-,  and  their  derivatives  (Wal- 
lach and  Ost),  A.,  i,  568. 
cycloRexyl  methyl  ketone,  1-hydroxy-, 

and  its  semicarbazone  (Wallach  and 

Haworth),  A.,  i,  569. 
rydoKexylfhenol  (Wuyts),  A.,  i,  598. 
2-Hexylphenoquinoxaline-3-carboxylic 

acid,  ethyl  ester  (Waul  and  Doll), 

A.,  i,  536. 
a-c?/rZoHexylpropionic  acid,  1-hydroxy-, 

methyl  ester  (Aiweiis  and  Ellinger), 

A.,  i,  188. 
ci/cZoHexyl   Btyryl  ketone  and   its   di- 

bromide  (Fki<:zouls),  A.,  i,  629. 
Hippnric  acid,  barium  salt,  analysis  of 
(Bodtker),  a.,  i,  189. 

detection  of  (Haas),  T.,  1254  ;  P.,  163. 

estimation   of,   in   urine   (Folin    and 

Flanders),     A.,     ii,     396,     501  ; 

(Steenbock),  a.,  ii,  501  ;  (Hrynt- 

schak),  a.,  ii,  1007. 

Hipparic  acid,  o-hydroxy-  and  its  salts 

and  derivatives  (Haas),  T.,  1265  ;  P., 

163. 
Hippurothioamide  (Johnson  and  Burn- 
ham),  A.,  i,  305. 
Hirudin,  action  of,   on  diabetes  (Micu- 

licich),  a.,  ii,  855. 
Histidine,   degradation  of  (Dakin   and 
Wakeman),  a.,  ii,  271. 

racemic,  resolution  of  (Abderhalden 
and  Weil),  A.,i,  383. 
Histozyme  (Mutch),  A.,  ii,  579. 
Holmium,  atomic  weight  of  (HoLMitERo), 

A.,ii,  163, 
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Homoatropineaulphuric     acid     (Will- 

STATTEU    aud    Hue),     A.,    i,     677  ; 

(Hoffmann,  La  Roche  &  Co,),  A.,  i, 

896. 
Homochromoisomeriam  (Hantzbcb),  A., 

i,  182. 
Homoeuonysterol      and     its       acetate 

(Rogekson),  T.,  1048  ;  P.,  138. 
Homogentisic  acid,  formation  of,  after 

administration    of   tyrosine    (Abdek- 

HAlden),  a.,  ii,  586. 
Homogentisic  acid  quinhydrone  (MOk- 

ner),  a.,  i,  459. 
Homohordenine  and  its  salts  (v.  Braun 

and  Deutsch),  A.,  i,  846. 
Homopiperoaylamine,     preparation     of 

(FARBENFAnillKEN  VORM.     i'\     BaYER 

&Co.),  A.,  i,  553. 
^'-Homosalicylidene-ji'-aiiiinobenzoicacid 

and    its    methyl    and     ethyl    esters, 

(Manchot   and    Palmberg),    A.,    i, 

349. 
jt>-Homo8alicylidene-;'-amiiiophenol 

(Manchot    and    Palmberg),    A.,    i, 

350. 
^-HomoBalicylidenevp-anisidine     (Man- 
chot and  Palmberg),  a.,  i,  350. 
p-Homosalicyloxyacetio    acid.      See    o- 

Carboxy-»('-tolyloxyacetic  acid. 
Homotaraxasterol    and    its    derivatives 

(Power  and  Browning),  T.,  2425 ; 

P.,  285. 
Homotyrosol.         See      7-Phenylpropyl 

alcohol,  ;)-hydroxy-. 
Homovanillic  acid,  5-nitro-,  and  its  salts 

and  methyl  ester  (Klemenc),  A.,  i, 

406. 
Homoveratric  acid,  5-nitro-,  and  its  salts 

(Klemenc),  A.,  i,  460. 
Honey,  occurrence  of  boric  acid  in  (BiJTT- 
ner),  a.,  ii,  394. 

inversion  of  sucrose  by  (Achkrt),  A., 
ii,  394. 

detection  of  invert  sugar  in  (Halphen), 
A.,  ii,  493 ;  (Stoecklix),  A.,  ii, 
499. 

estimation  of  formic  acid  in  (Fincke), 
A.,  ii.  608. 
Hordenine,  synthesis  of  (Voswinckel), 

A.,  i,  443, 
Hornbeam,  constituents  of  the  leaves  of 

(CuRTius  and  Franzen),  A.,  ii,  978, 

979. 
Hornblende  from  Central  Franre  (GoN- 

NARD  and  Barhier),  A.,  ii,  360. 
Horse,  smegna  of.     See  Smegna, 
Humic  acid  from  sphagnum  peat  (Od^n), 

A.,  i,  336. 
Humic  acids  (Tacke  and  SCchtino),  A., 

i,  473. 
Humus  as  a  source  of  carbon  for  higher 

plants  (MoLLiAitn),  A.,  ii,  287. 


Humus,  estimation  of,  in  soils  (Beam), 
A.,  ii,  820. 

Hydantoin,  2-thio-,  synthesis  of,  and  its 
3-acetyl  and  3-benzoyl  derivatives 
(Johnson  and  Nicolet),  A.,  i,  53. 
5-thio-  (Johnson  aud  Chernoff),  A., 
i,  810. 

Hydantoins  (Johnson  and  Nicolet),  A., 
i,  53,  585,  808  ;  (Johnson  and  Hoff- 
man), A,,  i,  136  ;  (Johnson  and 
Guest),  A,,  i,  316,  807  ;  (Johnson), 
A.,  i,  390  ;  (Johnson  and  Braut- 
lecht),  a,,  i,  805 ;  (Johnson  and 
O'Brien),  A.,  i,  806;  Johnson, 
Pfau,  and  Hodge),  A.,  i,  807  ;  (John- 
son and  Bengls),  A.,  i,  808,  809; 
(Johnson  and  Chernoff),  A.,  i,  810. 

Hydantoins,  j.wthio-,  substituted 
(Dixon  and  Taylor),  T.,  558;  P., 
54. 

Hydantoin-4-acetamide,  2-thio-,  and  its 
3-acetyl  derivative  (Johnson  and 
Guest),  A.,  i,  807. 

Hydantoinacetic  acid,  tf-thio-,  and  its 
baits  (Johnson  and  Ambler),  A.,  i, 
800. 

Hydantoin-4- acetic  acid,  2-thio-  (John- 
son and  Guest),  A.,  i,  807. 

Hydantoin-4-propionic  acid  (Johnson 
and  Guest),  A.,  i,  317. 

Hydantoylcarbamide,  .5-hydroxy- 

(Biltz  and  Hkyn),  A.,  i,  589. 

Hi/dafina  senta,  effect  of  the  medium  on 
the  life  cycle  of  (Shull),  A.,  ii,  369. 
toxicity  of  ethyl  and  methyl  alcohols 
with  reference  to  the  rate  of  repro- 
duction in  (Whitney),  A.,  ii,  968. 

Hydrastine,  estimation  of  (van  her 
Haar),  a.,  ii,  105. 

dl-^(ov  a)-Hydrastine,  amino-,  and 
nitro-  (Hoi'E  and  Robinson),  P.,  17. 

Hydrastinine,  reactions  for  (Reichai:i>), 
A.,  ii,  106. 

Hydrates,  behaviour  of,  in  dry  air 
(Tschkrmak),  a.,  ii,  1140. 

Hydratropic  acid.  See  o-Phenylpro- 
pionic  acid. 

Hydrazidocinchomeronic  acid,  and  its 
hydrazine  sail  (Meyer  and  Mally), 
A.,  i,  515. 

Hydrazidodiphosphorio  acid,  diphenyl 
ester  (Ephraim  aud  Sackheim),  A.,  i, 
28. 

Hydrazidophosphorio  acid,  salts  and 
esters  ot  (Ei'Hraim  aud  Sackheim), 
A.,  i,  27. 

Hydrazine,  action  of,  on  dicyanodiamide 
(Hofmann  and  Ehkhard),  A.,  i, 
919. 
electrochemical  oxidation  of  salts  of 
(TuRRENTiNE  and  Gibbons),  A.,  ii, 
249. 
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Hydrazine,  compounds  of  uianinm  salts 
and  (Salvadoki),  A.,  ii,  1177. 
double  salts  of  (Fkrratini),  A.,  ii,  345. 
derivatives,  conversion  of,  into  hetero- 
cyclic compounds  (Stollv^),  A.,  i, 
504. 
jjerchi orate,  crystallography  of  (Pani- 

CHI),  A.,  ii,  651. 
hvdrate,    action  of  ethylene  oxide  on 

'(Barnett),  p.,  259. 
hydriodide,  compound  of  thiooirbani- 
"ide  and  (Atkins  aud  Werner),  T., 
1989. 
thiosulphate  and  its  compounds  with 
motiillic  chlorides  (Febratini),  A., 
ii,  345. 
estimation  of  (Ray  and  Sen),  A.,  ii, 

817. 
estimation  of,  volumetrically  (Jamie- 
son),  A.,  ii,  487. 
Hydrasines,  reduction  of  primary  nitro- 
amines  to  (Backer),  A.,  i,  339. 
reduction  of  secondary  nitroamincs  to 

(Backer),  A.,  i,  730. 
dissociation  of,  in  solution  (Wieland), 

A.,  i,  902. 
aromatic  (Wieland  and  Fressei,),  A., 
i,   903 ;    (Wieland  an<l  Lecher), 
A.,  i,  904,  907  ;  (Wihland,  Si'sser, 
and  Fressel),  A.,  i,  905  ;   (Wie- 
land,   RosEET,  and  Gambarjam), 
A.,  i,  906. 
Hydraeinecarboxylic    acid,    ammonium 
salt  (Fichter  and  Becker),  A.,i,16. 
methyl   ester,   ;?-nitrol)enzyli(iene  de- 
rivative (Backer),  A.,  i,  339. 
Hydrazinoacetic    acid,    nitroso-,    ethyl 
ester  (Darapsky  and  Prabhakar), 
A.,  i,  544. 
Hydrazino-acids,  optically  active  (Dar- 

ArsKY),  A.,  i,  307. 
Hydrazino-)3-gno8copine      (Hove     and 

Koiuxson),  p.,  17. 
Hydrazino-rf/-)3(or  o)-hydrastine  (Hove 

and  Robinson),  P.,  18. 
e-Hydrazino-)35-rf;liydroxy-a7  diphenyl- 
pentane,  €-imino-  (Spatii),  A.,  i,  979. 
2-Hydrazino-j9-phenol8Tilphonic  acid 
(Farbenfabkiken  vok.m.  F.  Bayer  & 
Co.),  A.,  i,  1022. 
7-Hydrazinophenylacetic  acid  (Darap- 
sky), A.,  i,  307. 
Hydrazobenzene,     2:2'-rf/chloro-4:4'-rfi- 
nitro-,  2:2'-rfniitro-,    2:4:2':4'-  and 
2:4:6:4'-<e<ranitro-,  and  2:4:6:2':4'- 
jjentauitTo-  (Green  and  Rowe),  T., 
2449  ;  P.,  252. 
di-p-nitTo-,  dimethyl  ether  (Witt  and 
KoPETscHNi),  A.,  i,  518. 
Hydrazodicarbonthiamidesulphonic 
acid  and  its  silver  salt  (Linch),  T., 
1758. 


Hydrazodicarboxylbenzylidenehydr- 
acide,  silver  salt  (Stoll^,  Mampei., 
HoLZAPFEL,  and  Leverkus),   A.,   i, 
227. 
Hydrazodicarboxylic  acid,  ethyl  ester, 
mercury    salts     (Stoll6,     Mam  pel, 
HoLZAPFEL,  and   Leverkus),  A.,  i, 
227. 
Hydrazodicarbozylphenylimide,     silver 
salts  (Stolli!:,  Mami-kl,  Hoij'.apfel, 
and  Levkrkus),  A.,  i,  227. 
Hydrazoic  acid.     See  Azoimide. 
Hydraaone8,stereoisomeric,  configuration 
of(Br8CH),  A.,  i,  221. 
nitro-  (Ciusa),  A.,  i,  133.  i 

j)^'-Hydrazophenyl     methyl     sulphide    1 
(Brand  and  Wirsing),   A.,  i,  666.       1 
Hydrazotetracarboxyldibenzylidenedi- 
hydrazide  (Stolli?:,   Mampel,   Holz- 
apfel,  and  Leverkus),  A.,  i,  227. 
Hydrazotetracarboxyldiphenyldi-imide 
(Stolli-;,   Mami'kl,   Holzapfel,  aud 
Leverkus),  A.,  i,  227. 
2-Hydrindaniine,  1 -hydroxy-,   optically 
active    and    externally   compensated, 
and  their  salts  and  derivatives  (Pope 
and  Read),  T.,  758  ;  P.,  107.  J 

Hydrindones,     hydroxy-,    formation  of  1 
(Auwers),  a.,  i,  107.  1 

l-Hydrindone-2-oxalic  acid  and  its  ethyl  | 
ester  (Ruhemann),  T.,  1734. 
ethyl  ester,  oxime  of  (RuheMj^nn  and 
Levy),  T.,  2546. 
l-Hydrindone-2-oxanilide    (Ruhemann 

and  Levy),  T.,  2545. 
Hydriodic  acid.     See  under  Iodine. 
Hydroaromatic    compounds     (British 
Association    Reports),    A.,    i, 
616. 

spectrochemical    differentiation  be* 
tween  (Auwers  and  Ellinger),; 
A.,  i,  187. 
determination    of   unsaturation    inj 
(Klimont  and  Neumann),  A., 
i,  37. 

bromination  of  ^Bodroux  and  Ta- 

boury),  A.,  i,  546. 

Hydrobromocaryophyllene  nitrosochlor- 

ide  (Deussen  and  Vielitz),  A.,  i,  369. 

Hydrocoerulignone,  reactions  of  (Schar), 

A.,  ii,  1216. 
Hydrocarbon  from  the  diamond-washings 
of  Brazil  (Branner),  A.,  ii,  171. 
CtjHjg,  from  7-bromo-7-methylheptane 

(Ki.tner),  a.,  i,  247. 
C9H14,  from  1  -chloro-1  -allylcyclohexane 
and  silver  carbonate  (Saytzeff),  A. , 
i,  777. 
C10H16,  from  citronella  oil  (ScHIMMEi. 

&Co.),  A.,  i,  370. 
C,oHig  from  ketone  CjoHigO  (Semmler 
and  Mayer),  A.,  i,  121. 
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Hydrocarbon,  C,„n^s,  from  reduction  of 
ascaridole  (AVallach  and  Meyer), 
A.,  i,  879. 
CioHqo.    fi'oii^    7rj-dimethyloctylamine 
and  nitrous  acid     (Wallacii   and 
Behnkk),  a.,  i,  570. 
CuH.jo,  or    CiiHon     fro"'     3-niethyl- 
nienthan-3-ol  and  potassium  hydro- 
gen    sulpliate,      and    its     bronio- 
derivative  (Van in),  A.,  i,  788. 
CuH22,  from  dipropylisohutylcarbinol 
(Amoukoux  and   Mm  at),    A.,    i, 
415,  628. 
CjoHao,  from  Ci.jH._,40.2,  hydriodic  acid 
and  phosphorus  (Sielisch),  A.,  i, 
886. 
CigH.i,,  from  dipropylisoamylcarbinol 
(Amouroix  and    Muuat),    A.,   i, 
415,  527. 
Cj2Ho8,  from  dipropylisoamylcarbinol 
(Amouroux  and    Muuat),    A.,   i, 
415. 
Ci:,H.jj;,    from    cyclohexyldipropylcar- 
binol  (Amouroux  and  Muuat),  A., 
i,  415. 
C14H20,    from    benzyldipropylcarbinol 
(Amouuoux  and   Muuat),    A.,    i, 
415. 
C1JH24,    from   alcoliol   CijHaeO,    from 
oil    of   carnations    (Semmler    and 
Mayer),  A.,  i,  480. 
Hydrocarbons,    catalytic    formation    of 
(ExGLEuand  Severin),  A.,  i,  149. 
acyclic,  space  formula'  and  heats   of 
combustions  of  (LoBO  Gomez),  A., 
ii,  736. 
aromatic,  formation  of,  from  the  dry 
distillation  of  coal  (Meyer),  A., 
i,  525. 
absorption  of  light  by  (de  Kow- 
ALSKi  and  Banasinski),  A.,  ii, 
1019. 
autoxidation    of,     on    exposure    to 

light  (Suipa),  a.,  i,  957. 
compounds  of,  with  antimony  tri- 
chloride  and    tribromide    (Men- 
schutkin),  a.,  i,  98,   99,  100. 
action  of  oxalyl  chloride  on  (Lierer- 

MANN,  KaRDOS,   RAIIT.S,  MiTTER, 

and  BuTEscu),  A.,  i,  464. 
and    their    trade   preparations,    in- 
fluence of,  on  the  organism  (  Leh- 

MANN,     WeISSENBEKO,     V.     Woj- 

ciechowski,  Luio,  and  Gunder- 

mann),  a.,  ii,  189. 
estimation  of,   in  oil  of  turpentine 

(Maucusson),  a.,  ii,  497. 
polynuclear,    compounds    of,    with 

antimony  trihaloids  ^Menschut- 

kin),  a.,  i,  177. 
diethylenic,  polymerisation  of  (Lerk- 
deff),  a.,  i,  173. 


Hydrocarbons,  fatty  ww'-diarylated,  pre- 
paration of  (BoRfiCHE  and  Wolle- 
mann),  a.,  i,  23. 
gaseous,  action  of  ultra-violet  light  on 
(Beuthelot  and  Gaudechon),  A., 
i,  741. 
liquid,  ionisation  of  (Oolumann),  A., 
li,  516  ;  (BiALonJESKi),  A.,  ii,  825. 
paraffin,  from  a  Yorkshire  coal  seam 

(Cohen  and  Finn),  A.,  ii,  264. 
of  the  styrene  group,   preparation  of 
(Kunckell  and  Dkttmar),'  A.,  i, 
431  ;  (Kunckei.i.),  A.,  i,  432. 
d(>tection  of,  in  turpentine  (Utz),  A., 
ii,  1002. 
Hydrocellnloae,  cellulose  and   alkalised 
cellulose,    comjiarative   acetylation   of 
(OsT  ami  Katayama),  A.,  i,  680. 
Hydroohalkones,    preparation    of  (Bau- 

oellini  and  Bini),  A.,  i,  118. 
Hydrochloric  acid.    See  under  Chlorine. 
)8-Hydrochlorocaryophyllene       nitrosiic 

(Deussf.n  and  Vielitz),  A.,  i,  369. 
Hydrochloroplatinic  acids,  photochem- 
ical kiuutics  of  the  (Boll  and  Job), 
A.,  ii,  407. 
photochemical     hydrolysis    of    dilute 
solutions  of  (Job  and  Boll),  A.,  ii, 
1119. 
Hydrocyanic  acid.    See  under  Cyanogen. 
Hydrofluoric  acid.     See  under  Fluorine. 
Hydrogfels,    behaviour   of,    in    dry    air 
(Tschermak),  a.,  ii,  1140. 
reactions  in  (Hatschek),  A.,  ii,  439. 
Hydrogen,   chemically  active    modifica- 
tion of  (Langmuir),  a.,  ii,  1162. 
spectra  of  (Fabry  and  Buisson),  A., 

ii,  613. 
canal  ray  spectrum  of  (Stark),  A., 
ii,    1  ;    (Lunkeniieimek),    A.,    ii, 
402. 
Zeeman    effect   in    the    spectrum    of 

(Crozr),  a.,  ii,  613. 
refractive   index  of   (SlERTSEMA   and 

DE  Haas),  A.,  ii,  213. 
luminosity    of   electric    discharge    in 

(Strutt),  a.,  ii,  725. 
molecular  heat  of,  at  low  tem^^eratures 

(Eucken),  a.,  ii,  232. 
compressibility  of  (de  Haas  :  Onnes 

and  DE  Haas),  A.,  ii,  1138. 
dissociation    of,    into    atoms    (Lang- 
muir), A.,  ii,  826. 
replacement  of  metals  from  solutions 
of  their  salts  by  (Ipatieff),  A.,  ii, 
50. 
liquefaction  of  (Olszewski),    A.,  ii, 

842. 
appnralus  for  the  electrolytic  prepara- 
tion of  (11uhstr.a.t),  a.,  ii,  751. 
prevention    of   explosions  with  (On- 
mann),  a.,  ii.  635. 
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Hydrogen,  cause  of  explosion  of,  and  air 
under  pressure  (Lelarge),  A.,  ii, 
1162. 
a  water-sealed  constant-pressure  gene- 
rator of  (Collins),  A.,  ii,  548. 
absorption  of,  by  iridium  (KornEK), 

A.,  ii,  1179. 
permeability  of  iron  to  (Chaiipy  and 

Bonnerot),  a.,  ii,  336. 
absorption  of,   by  palladium  at  low 
temperatures  and  pressures  (Valen- 
nsER),  A.,  ii,  169. 
solubility    of,    in     water    containing 
colloids  (FiNDi-AY  and  Shen),  T., 
1452;  P.,  195. 
nascent,     lecture     experiment     with 

(Forbes),  A.,  ii,  38. 
and    nitrogen,    compounds    of,    with 
lithium  (Dafert  and  Miki.auz),  A., 
ii,  253. 
Hydrogen  ji^roxide  (Richarz),  A.,  ii, 

1163'. 
synthesis  of  (PE  Hemptinne),  A., 

ii,   247 ;   (Fi.scher   and  Wolf), 

A.,  ii,  447. 
absorption  spectra  of  (Rosanoff), 

A.,  ii,  875. 
potentials  of  (Bornkmann),  A.,  ii, 

1050,  1127. 
affinity  constants  of  (Joyner),  A., 

ii,  1123. 
catalytic  decomposition  of  (Riesen- 

feld),  a.,  ii,  247. 
rate  of  decomposition  of  (Lemoine), 

A.,  ii,  747. 
enzymic  decomposition  of  (Waentio 

and    Steche),    A.,    i,    228;    ii, 

839. 
action  of,   on  glycerol   (Effront), 

A.,  i,  675. 
and  nitric  acid,  use  of  a  mixture  of, 

in  analysis  (Janxasch),    A.,   ii, 

383. 
oxidation  of  iodine  by  (Attgeu),  A., 

ii,  40. 
intluence  of  penetrating  radium  rays 

on  (Kailax),  a.,  ii,  10. 
hydrolysis  of  proteins  by  (Sieber), 

A.,  i,  922. 
kinetics  of  the  reaction  of  sodium 

thiosulphate  and  (Aisel),  A.,  ii, 

927. 
combination    of    salts    with     (Ru- 

DENKO),  A.,  ii,  1168. 
compound    of    liexamethylenet«tra- 

mine  and  (v.   Girsewald),    A., 

i,  835. 
complex   compounds  of  iron   salts, 

proteins     and     (Rohmann     and 

Shmamine),  A.,  i,  735. 
derivatives  of  (D'Aks  and  Friede- 

rich),  a.,  ii,  151. 


Hydrogen      selenide,     preparation     of 
(Hempel   and   Weber),   A.,   ii, 
1165. 
heat  of  formation  of  (Rolia),  A.,  ii,      j 
1040.  I 

action    of   iodine    on    (Rolla    and      1 
Repetto),  a.,  ii,  1154. 
sulphide,    formation    of,    by    bacteria 
(Sasaki  and  Otsuka),  A.,  ii,  475.      J 
formation    of,    by   galvanic    action      f 

(Jorissen),  a.,  ii,  637. 
generator  for  (Sklepix.ski),  A.,  ii, 

932. 
modification  of  Ostwald's  apparatus 
for  (Hase  :  Sklepinski  :  Teclu), 
A.,  ii,  1051. 
telluride,  preparation  of  (Hempel  and 
Weber),  A.,  ii,  li65. 
Hydrogen,    Morse  and    Gray's  method 
of  estimation   of,   in   organic   com- 
pounds (Reid),  a.,  ii,  602. 
active,  estimation  of,  in  organic  com- 
pounds by  magnesium  methyl  iodide 
(Zkrewitinoff))  A.,  i,  84l'. 
haloid,  detection   and   estimation   of, 
in   presence    of   hydrogen    cyanide 
(PoLSTORFF  and   Meyer),   A.,   ii, 
988. 
Hydrogen    electrode.       See    Electrode 

under  Electrocliemistry. 
Hydrogen    ion,    detennination    of   the 
coucentration  of  the  (FiiKSENius), 
A.,  ii,  894. 
measurement    of    the     concentration 
of    the,  by  means    of    methyl    red 
(Palitzsch),  a.,  ii,  87. 
measurement  of  the  concentration  of, 
in  presence   of  organic   compounds 
(Desha  and  Agree),  A.,  ii,  125. 
velocity  of  the  (Kendall),  T.,  1275; 
P.,  158. 
Hydrogenation  (Wieland),  A.,  i,  247. 
Hydrolysis.     See  under  Affinity,  chemi- 
cal. 
Hydronitric  acid.     See  Azoimide. 
d-   and  /-Hydropinenecarbozylonitriles 

(Gkigxard  and  Bellet),  A.,  i,  623. 
Hydropyrone,    action    of   ammonia    on 

derivatives  of  (Tsoxeff),  A.,  i,  580. 
Hydroquinine,   esters    of   (Vereinigte 

ClIIXINFABRIKEN   ZiMMER    &   Co.), 

A.,  i,  1013. 
compound    of    phenylethylbarbituric 
acid  and  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  798. 
Hydrourushiol  and  its  diacetyl  deriva- 
tive (Ma.tima),  A.,  i,  883. 
Hydroxamic  acids,  Beckmann  rearrange- 
ment of  (Jones),  A.,  i,  692. 
Hydroxides,  behaviour  of,  towards  solu- 
tions of  alkylenediamines  (Traube). 
A.,  ii,  257. 


INDEX   OF  SUBJECTS. 


ii.  1489 


Hydroxy- acids,  racemisatiou  of,  by  heat 
(James  and  Jones),  T.,  1158  ;  P., 
143. 
acetylated,  liydrolytic  decomposition 
of  (Anschutz  and  Motschmann), 
A.,  ii,  1046. 
aliphatic  (Fenton  and  Wilks),  T., 
ir.70;  P.,  187. 

a-Hydroxy-acids,  ammonium  hydroj^cn 
Halts,  purification  of  (EscALEs  and 
Koei'Ke),  a.,  i,  827. 

Hydroxyaldehydes,  aromatic,  isomerism 
of  (Manciiot  and  Palmbeug),  A.,  i, 
349. 

Hydroxy- compounds,  orientation  of  the 
hydroxy-groups  in  (Boeseken),  A., 
i,  742. 
alcoholic,  colour  reaction  of  (RosEN- 
THALEll),  A.,  ii,  871. 

2-Hydroxycoaniarones,  C-acyl derivatives 
of  (AuwEKs),  A.,  i,  484. 

Hydroxylamine  hydriodide,  compound 
of  thiocarbamide  and  (Atkins  and 
Wernku),  T.,  1989. 

y3-Hydroxylamino-o-benzoylamino-3- 
phenylpropionhydroxamic  acid  (Pos- 
NER  and  SriiiNUs),  A.,  i,  457. 

/3-Hydroxylamino-a-benzoylamino-/3- 
phenylpropionic    acid    (Posner    and 
Stiknus),  a.,  i,  457. 

3-  Hydroxy  Iamino-)3  -fury  Ipropionhydr- 
oxamoxime    hydrate    (Posner     and 
Stirnus),  a.,  i,  457. 

^-Hydroxylamino-7)i-hydroxy-;3-plienyI- 
propionhydroxamic  acid,  hydroxyl- 
amine salt  (Posner),  a.,  i,  455. 

/3-Hydroxylamino  p-hydroxy-j3-phenyl- 
propionic  acid  (Posner),  A.,  i,  455. 

3-Hydroxylamino-iMnethoxy-)3-phenyl- 
propionhydroxamoxine  hydrate  (Pos- 
ner), A.,  i,  455. 

/3-Hydroxylamino-/3-phenylethane,  a- 
nitro-  (Posner  and  Unverdorben), 
A.,  i,  457. 

/3 -Hydroxy  lamino  - /3  -  phenyl -o  ethylpro- 
pionhydroxamoxime  hydrate  (Posner 
and  Stiuxus),  A.,   i,  456. 

jS-Hydroxylamino-jS-phenylpropionhydr- 
oxamic  acid,  »i-amino-,  and  o-,  in-, 
and  p-nitro-  (I'osner),  A.,  i,  455. 

;8-Hydroxyliminobis-Hi  hydroxy- j8- 
phenylpropionhydroxamio  acid  (Pos- 
ner), A.,  i,  455. 

Hydroxyliminobis-/3-phenyl-a-ethyI- 
propionatehydroxamic    acid,    methyl 
ester  (Posner   and   Siirnus),  A.,  i, 
456. 

Hydroxymethylene  compounds,  reduc- 
tion of  (Kotz  and  Sckaeffer),  A., 
i,  603. 

Hygrosoope,  mctallographic  (Benedicks 
and  Arfi),  A.,  ii,  804. 


Hyperthermia,  liydroxyl  ion  concentra- 
tion of  blood  in  (Quagliariello),  A., 
ii,  1064. 

Hypholoma  fasciculare,  constituents  of 
(ZELLNEIi),  A.,  ii,  195. 

Hypohalogenous  acids  and  their  salts 
(Skraijai.),  a.,  ii,  33,  340. 

Hypoiodites.     See  under  Iodine. 

Hypophosphites.  See  under  Phosphoms. 

Hypoxanthine,  preparation  of,  from  uric 
acid  (SuNDWiK),  A,,  i,  321. 


Ilmenite  from  Quebec  (Warren),  A.,  ii, 

360. 
Imidocarbonio    acid,     cyano-,     methyl 

ester  (MuKee),  A.,  i,   140. 
)3-Iminazolylethylamine.     See  4-£thyI- 

glyoxaliiie,  /Samino-. 
Imines,cvclic(v.BRArN  and  Gawrilow), 

A.,  i,  497. 
Imiuo- compounds,    formation    and    re- 
actions of  (Thorpe),  T.,  249  ;  P.,  4. 

action  of  hypochlorites  on  (Tarugi  and 
Lenci),  a.,  ii,  397. 

fatty,  nitration  of  (Franchimont  and 
Dubsky),  a.,  i,  752. 
Iminodiacetic      acid,      mercliric     salt 

(Franzkn),  a.,  i,  678. 
Iminodiacetic  acid,  nitro-,  and  its  salts 

(Franchimont  and  Dubsky),  A.,  i, 

753. 
Iminodiacetimide,    salts      and      acetyl 

derivative    of     (Franchimont    and 

Dpbsky),  a.,  i,  753. 
Iminodiacetonitrile,    nitro-    (Frakchi- 

MONT  and  DrnsKY),  A.,  i,  753. 
j9;8'-Iminodibutyrio  acid,  relationship  of 

the  optically  ai!tive  forms  of,  and  their 

derivatives  (Scheibler),  A.,  i,  682. 
Iminodi  phenylacetic  acid,  nitrile  ester, 

action  of  a-hydroxyisobutyronitrile  on 

(Stadtnikoff),  a.,  i,  116. 
Imino-ethers,  action  of  liydrogen  sulphide 

on  (Matsui),  a.,  i,  261. 
Iminotetron-a-carboxylic      acid,    ethyl 

ester  (ANSCHiJTz),  A.,  i,  836. 
Indamine,  4-hydroxy-  (Heller),  A.,  i, 

918. 
Indandione        derivatives,         isomeric 
(Hantzsch),  a.,  i,  869  ;  (Hantzsch 
and  Gajewski),  A.,  i,  870. 

See  also  Diketohydrindene. 
Indandionebisacetophenoaeoo'-dicarb- 

oxylic      acid      and     it^     alcoholate 

(Hantzsch  and  Fischer),  A.,  i,  873. 
Indandione -2-carboxyUo     acid,     ethyl 

ester,    2-mercurichloride    (Hantzsch 

and  Gajewski),  A.,  i,  871. 
Indane,  l:2:3-^ribromo-  (Grignarp  and 

Couutot),  A.,  i,  250. 
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2:3Indazino-l(ur  4-)-ainiiioanthraqain- 

one  (ScHOLL,  Ebeule,  and  Tkitsch), 

A.,  i,  143. 

Inda«olyl-2-a-naplitliol,  3-hydroxy- 

(Fkiedlander  and  Lexk),  A.,  i,  702. 

Indene,  l-bromo-,  and  1-cyano-  (Gkig- 

NAKD  and  CouRTor),  A.,  i,  250. 
4:6-Indenop7raiole-3-carbox7lio      aoid 
and    its    ethyl    ester    (Ruhkmann), 
T.,  1737;   P.,  224. 
Indenoqninoxaline      and      its     picrate 
(1'ekkin,    Roberts,  and   Rouixson), 
T.,  236. 
Indican,  estimation   of,  in  urine  (Sam- 

MET),  A.,  ii,  703. 
Indicator,  new,  for  alkalis  and  carbon- 
ates (Reichard),  A.,  ii,  1090. 
use  of  isopicraniic  acid  as  an  (Mkldola, 
Hale,  and  Thompson),  A.,  ii,  1090. 
Indicators, classification  of  (Wagenaar), 
A.,  ii.  1207. 
colloidal     chemistry    of    (OsTWALu), 

A.,  ii,  439. 
sensitiveness  of  (Tizabp),  A.,  ii,  598. 
IndiffO  containing  starch,  estimation  of 
indigotin  in  (Frank  and    Perkix), 
A.,  ii,  706. 
Indigo    dyeing,  theory  of    (Binz    and 

Schadel),  a.,  i,  317. 
Indigoid     com|iounds,     preparation    of 

(Kalle  &  Co.),  A.,  i,  208. 
Indigotin,  transformations  of,  explained 
by    Thiele's    theory    (TscHlUKlN), 
A.,  i,  654. 
estimation    of,   in  indigo    contaioing 
starch  (Frank  and  Perkix),  A.,  ii, 
706. 
Indigotin,  bromo-,  and  rfibromo-,  com- 
pounds  of,    with   sodium   ethoxide 
(Binz  and  Schadel),  A.,  i,  317. 
4:4'-,  6:7-,  and  7:7'-rfibromo-  (Fried- 
lander,  Bruckner,  and  Deutsch), 
A.,  i,  318. 
nitro-   (Badische  Anilin-   &   Soda- 
Fabuik),  a.,  i,  512. 
Indigotindisalphonic     acid,    action    of 
alkali  on  (Tshilikix  and  MlLANOW- 
sky),  a.,  i,  397. 
Indirnbin,    rfibromo-      (Friedlander, 
Bruckner,  and  Deutsch),  A.,  i, 
319. 
6:6'-dibromo-  (Ettinger  and  Fried- 
lander),  A.,  i,  729. 
Indium,   spark    spectrum   of   (SCHULE- 

mann),  a.,  ii,  1. 
Indole,  preparation  of  derivatives  and 
homologues  of  (Gesellschaft  FiJii 
Teerverwertung),  a.,  i,  128. 
production  of,  by  bacteria  (Zipfel), 

A.,  ii,  793. 
detection  of,  in  cultures  of  Bacillus 
coli  (Rivas),  A.,  ii,  669. 


Indoles,     substituted,'^  preparation     of 
(Madeluno),  a.,  i,  499. 
mercury  derivatives  of  (Boeuringer 
k.  eOHXE),  A.,  i,  64. 
^-Indolylethyl  alcohol  (tryptophol)  and 

its  salts  (Ehrluii),  A.,  i,  500. 

1-Indone,  rftbromo-,  and  3-bromo-2-iodo-, 

oxime  and  /)-iiitrophenylIiydra2one  of 

(Simoxis  and  Kirschten),  A.,  i,  270. 

Indophenols      and      their      derivatives 

(Heller),  A.,  i,  916. 

preparation  of  derivatives  of  (CassellA 

&  Co.),  A.,  i,  140. 
of  thebenziminazole  group,  preparation 
of     (Aktien-Gesellschaft     fur 
Axilin-Faiirikatiox),  A.,  i,  1033. 
Indophenolarsinic  aoid  (Benda),  A.,  i, 

62. 
S'-Indoxyl-2-selenonaphthen'3'One  (Les- 
ser and  Weiss),  A.,  i,  643. 
IndyH'chloromethylindylmetliane  (El- 
linger  and  Flamanp),  A.,  i,  587. 
Infants,    respiration    of,     influence    of 
change  of  temperature  and  of  crying 
on  the  (Schlossmann  and  Mursch- 
hauser),  a.,  ii,  67. 
Infusoria,     purification    of    water    by 
(Stokvis  and  Swellengrebel),  A., 
ii,  193. 
Injury,  causes  of  the  culTent  of  (Loeb 

and  Beutner),  A.,  ii,  1087. 
Inositol  and  its  isumeridcs  and  deriva- 
tives (MCller),  T.,  2383  ;  P.,  291. 
crystallography  of  (Baekeb),  A.,  i, 

416. 
phosphoric  acid  esters  of  (Anderson), 

A.,  i,  677. 
tetraplio.sphate  (Anderson),  A.,i,  607. 
hexaphosphate  (CoxTARDi),  A.,  i,  607. 
Insecticides,  estimation    of  arsenic    in 

(Holland),  A.,  ii,  91. 
Intestinal  extracts,  action  of,  on  organic 
compounds  (Gerard  and  Lerov),  A., 
ii,  461. 
Intestinal  tract,  effect  of  the  activity  of 
the,  on  gaseous  metabolism  (Benedict 
and  Emmes),  A.,  ii,  656. 
Intestine,  absorption  in  the  (Bradley 
and  G.\sser),  A.,  ii,  365. 
absoriition  of  calcium  and  phosphoric 
acid  in  the  (Zuckm ayeh),  A.  ,ii,  1069. 
effect  of  adrenaline  on  the  (Hoskins), 

A.,ii,  189. 
creatine-destroying      bacilli     in     the 
(TwoRTand  Mellanby),  A.,  ii,  466. 
gas-forming  power  of  bacteria  of  the 

(Penfold),  a.,  ii,  191. 
protein  cleavage  in  the  (Abderhal- 
DEN :  Abderhalden  and  Kramm), 
A.,  ii,  574. 
small,  action    of   pilocarpine  on  the 
(Neckirch),  a.,  ii,  967. 
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Inulin,  digestion   of  (Bikuuy),   A.,  ii, 

1066. 
Invertase,  formatiou  of  (v.  Eui.er  and 
Meyer),  A.,  ii,  793. 
formation    of,    in    Aspergillus    nujer 

(Gbezes),  a.,  ii,  976. 
formation  of,  in  yeaat  (v.  Eulei^  and 

Johansson),  A.,  ii,  376. 
optimum   temperature  for  (Kanitz), 

A.,  i,  60. 
iuactivation  of,  by  acids  (Bbrteam), 
Rosenblatt,     and     Rosenblatt), 
A.,  i,  148. 
effect  of  zinc  on  the  secretion  of,  by 
Aspergillus  inqcr  (Javillier),  A., 
ii,  377. 
Invert -sugar,  detection    of,    in    honey 
(Halphkn),  A.,  ii,  498  ;  (Stoecklin), 
A.,  ii,  499. 
Iodic  acid.     See  under  Iodine. 
Iodine,  fluorescent  spectra  of  (Fkanck), 
A.,ii,  509. 
resonance  spectra  of  (Wood),.  A.,  ii, 

1018. 
vapour,  fluorescence  of  (Franck  and 

Hertz),  A.,  ii,  509. 
maeneto-optical  effects  of  (Woon),  A., 

il,  325;  (Heuuung),  A.,  ii,  510. 
electrical  conductivity  of  alcoholic  solu- 
tions of  (Archibald  and  Patrick), 
A.,  ii,  423. 
hydrolysis  of  (Auel),  A.,  ii,  115:3. 
afiinity  between  silver  aud  (Fischer), 

A.,  ii,  1054. 
solutions,  ultramicroscopy  of  (Amann), 

A.,  ii,  751. 
equilibrium  of  potassium  iodide  and 
(Kremann  aud  Schoulz),   A.,  ii, 
1167. 
potassium  iodide  and  water,  equilib- 
rium in  the  system  (Parsons  and 
Whittemore),  a.,  ii,  31. 
solubility  of,  in  solutions  of  potassitini 
and  sodium    bromides   (Bell   and 
Buckley),  A.,  ii,  248. 
solid  solutions  of,  with  cyclic  hydro- 
carbons (Bruni  and  Amadori),  A., 
ii,  342. 
catalytic  action  between  acetone  and 
(Dawson  and  Powis),   T.,   1503  ; 
P.,  159. 
direct    combination    of    oxygen    and 

(GricHARD),  A.,  ii,  549. 
oxidation   of,    by   hydrogen    peroxide 

(Auger),  A.,  ii,  40. 
action  of,  on  hydrogen  selenide  (Rolla 

and  REfETro),  A.,  ii,  1154. 
action  of,  on  phenols  (Wilkie),  A.,  i, 

346. 
action   of,    on    tannin    aud    peptone 
(Casanova  and  Carcano),  A.,  ii, 
934. 


Iodine,  interaction  of  thiocarbamide  aud 
(Werner),  T.,  2166;  P.,  240. 
influence  of,  on  autolysis  (Kepinow), 

A.,  ii,  69. 
distribution  of,    in  syidiilitic   tissues 

('Loeii),  a.,  ii,  857. 
pharmacology  of  (Loeb),  A.,  ii,  372. 
jireparations    of,    in   therapeutic    use 

(t'lLii'i'i),  A.,  ii,  74. 
nature  of  the  compound  of  tannin  and 

(Becquet),  A.,  i,  791. 
blue  adsorption  comiwunds  of  (Bar- 
(;er  and  Field),  T.,  1394  ;  P.,  157. 
bromide  and  cidoride,  fused,  electro- 
lysis of  (Bkuner  and  Bekier),  a., 
ii,  732. 
nitrate    and    oxides,    preparation    of 

(Kappeler),  a.,  ii,  39. 
Hydriodic  acid,    mechauism    of   the 
reaction  between  chromic  acid  and 
(Golblum  and  Lew),  A.,  ii,  924. 
Iodides,    estimation    of   (Schirmer  : 
Turrentine),  a.,  ii,  1091. 
estimation  of  iodine  in  (Auger),  A., 
ii,  805. 
Polyiodides  (Kremann  and  Schoulz), 

A.,  ii,  1107. 
Iodic      acid,      preparation    of    pure 
(NicLOix),  A.,  ii,  549. 
action    of   colloidal    sulphur    with 

(Raffo  and  Rossi),  A.,  ii,  752. 
velocity  of  interaction  of  sulphurous 
acid  and  (Patterson  aud   For- 
syth), T.,  40. 
Iodic    anhydride,  formation  and  de- 
composition of  (Guichard),  a.,  ii, 
152. 
Hypoiodites,  stability  of  (Auger),  A., 
ii,  751. 
as  a  factor  in  the  formation  of  iodo- 
form (PiERONi),  A.,  i,  526. 
Iodine,  detection  of  chlorine  in  (Bouge), 
A.,  i,  988. 
titration  of  sodium  thiosulphate  and 
tetrathiouate   with  (Abel),  A.,  ii, 
486. 
estimation  of,  in  iodides  (Auger),  A., 

ii,  805. 
estimation  of,   chlorine  and  bromine 

(Sarvonat),  a.,  ii,  680. 
estimation   of,    in    presence  of  other 
halogens  and  organic  matter  (Ken- 
dall), A.,  ii,  864. 
lodoanil.    See    j>-Benzoquinone,     tetra- 

iodo-. 
Iodoform,  decomposition  of,  in  the  ani- 
mal organism  (Thunbbrg),  A.,  i, 
406. 
hypoiodites  as  a  factor  in  the  formation 

of  (Pieroni),  a.,  i,  526. 
compounds   of,    with    organic    bases 
(Dehx),  a.,  i,  834. 
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a-  and  tl^Ionane  (Kijner),  A.,  i,  119. 
lonisation  and  Ions.    See  under  Electro- 
chemistry. 
lonisation  of  gases.      See  uuder  Photo- 

chemistry. 
IjMinoea  orizabcnsis,  chemical  examina- 
tion   of   the    root    of   (Power    and 
Rogerson),  T.,  1. 
Ipuranol,     formula     of      (TuTiN     and 

Clewee),  p.,  317. 
Iridiom,    absorption    of   hydrogen    by 

(Rotiiek),  a.,  ii,  1179. 
Iridium  chloride,  double  salts  of,  with 
potiLSsium    and   ammonium   chlorides 
(Duffour),  a.,  ii,  849. 
Iron    of    ancient  origin,     analyses    of 

(Hadfield).  a.,  ii,  258. 
native,  from  Vladivostok  (Inostz.\n- 

zeff),  a.,  ii,  170. 
spectrum  of(EvER8HEiM),  A.,  ii,  110; 

(BuissoN  and  Fabry),  A.,  ii,  505. 
arc   spectrum  of  (Goos),  A.,  ii,   404, 

1016:  (Gkigeb),  a.,  ii.  1113. 
electrochemistry  of  (Schulze),  A.,  ii, 

529. 
intercrvstiilline  fracture  of  (Hiwifrey), 

A.,  i"i,  1058. 
constitution  of  the  sulphide  enclosures 

in  (Rohl),  a.,  ii,  1059. 
development  of  heat  by  a  mass  separ- 
ated from  (Grzeschik),  A.,  ii,  552. 
electrolytic  corrosion  of  (Hayden),  A., 

ii,  425. 
passivity  of  (Flade  and  Kutii),  A.,  ii, 

558  ;    (Byers   and  VoRis),  A.,  ii, 

1058. 
jKjrosity  of,  and  its  relation  to  passivity 

and  corrosion  (Friend),  T.,  50. 
msting  of  (Lambert),  T.,  2056;  P., 

197. 
de-rusting  of,   in  ferro-concrete  (Do- 

xath),  a.,  ii,  52  ;  (Rohland),  A., 

ii,  53. 
influence  of  painting  on  the  rusting  of 

(LiEBREicH  and  Spitzeb),   A.,  ii, 

259  ;  (Arndt),  A.,  ii,  454. 
permeability  of,  to  hydrogen  (Charpy 

and  Boxxerot),  A.,  ii,  336. 
ferric,    reduction  of    (Cummin'G    and 

Hamilton),  A.,  ii,  606. 
solubility  of  carbon  in  (Ruff),  A.,  ii, 

917. 
action    of   oxygen    on   heated   (MlL- 

baver),  a,  ii,  1059, 
pharmaceutical  preparations  of,  action 

of  light  on  (Neuberg  and  Schew- 

ket),  a.,  ii,  1021. 
in  blood  (Fischer  and  Brieger),  A., 

ii,  924. 
metabolism.     See  Metabolism, 
excretion  of,  in  urine  in  pneumonia 

(Goodman),  A.,  ii,  787. 


7-Iron,   solubility   of    iron    carbide    in 

(Wark),  a.,  ii,  52. 

Iron  alloys  with  carbon  (Smits),  A.,  ii, 

165,  769,  1058,  1176;   (Wark), 

A.,  ii,  165;  (Ruff),  A.,  ii,  353, 

1176  ;  (Lewls),  A.,  ii,  353. 

thermal  and  mierographic  study  of 

(v.  Wittorf),  a.,  li,  259. 
estimation  of  carbon  in   (Mauler 
and  Goutal),  A.,  ii,  807. 
with  manganese  and   nickel  (Parra- 

vano),  a.,  ii,  1175. 
with  zinc  (Vigouroux,    Ducklliez, 
and  liouRBON),  A.,  ii,  648. 
Iron  salts,  Becquerel  efl'ect  for  (Schil- 
ler), A.,  ii,  1127. 
absorption    of   gases    by    (Manchot, 
Merry,  and  Woringer),  A.,  i,  955. 
catalytic    oxidation     of    ])henols     in 
presence  of  (CoLiN  and  SfiNficiiAL), 
A.,  ii,  289. 
complex  compounds  of,   proteins  and 
hydrogen   peroxide  (Rohmann  and 
Shmamine),  a.,  i,  735. 
complex  compounds  of  pyridine  with 
(CosTAcHESCUaiidSPAcu),  A.,i,494. 
action  of,  in  blood  (RoccHi),  A.,  ii, 
268  ;  (Fischer  and  Bkieger),  A., 
ii,  269. 

action  of,  on  proteins  (Creighton), 
A.,  i,  1040. 
Iron  carbide,  heat  of  formation  of  (RuFF 
and  Gkrsten),  A.,  ii,  260. 
solubility  of,  in  y-iron  (Wark),  A. 
ii,  52. 
dicarbide     (Ljubavin,     ZORIN,    and 

Bunzen),  a.,  ii,  769. 
oxides,  reduction  of  (Levin),  A.,  iij 

1177. 

sulphides  (Allen,  Crenshaw,  John- 
ston, and  Larsen),  A.,  ii,  354. 
Ferric  salts,  com[)ounds  of,  with  alba< 
moses  (Rohmann  and  Shmamine), 
A.,  i,  735. 
compounds  of  antipyrine  and  (Cal« 

ZOLARl),  A.,  i,  51. 
complex  compounds  of,  with   cate- 
chol (Weinland  and    Binder), 
A.,  i,  184,  44.5. 
Ferric  chloride,   hydrolysis  of   (Gil- 
let),  A.,  i,  614. 
reduction  of,    by  surviving   organ) 
(Harris  and  Creighton),  A.,  iij 
1191. 
basic  colloidal  (Malfitano),  A.,  ii, 

240. 
fluoride  (Recoura),  A.,  ii,  353. 
hydroxide,    coagulation    of    (Pap- 
pad  a),  A.,  ii,  53. 
colloidal,  equilibrium  in  the  ad- 
sorption of  chloride  by  (Maf- 
FiA),  A.,  ii,  145. 
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Iron : — 
Ferric    nitrate    and    metallic    silrer, 
equilibrium  between  (Noyes  and 
Bkann),  a.,  ii,  fll6. 
oxide,    colloidal    (Kratz),    A.,    ii, 

858. 
silicate,  colloidal   forms  of  (LlE.SE- 

oang),  a.,  ii,  166. 
sulphate,   constitution  of,    and    its 
compound     with     alcoliol     (Rk- 
couiia),  a.,  ii,  165. 
Ferrous     salts,    reactions    of,     with 
naphtlienic   acids   (Pyuala),   A., 
ii,  1007. 
detection  of,  with  dimethylglyoxinie 

(Slaw IK),  A.,  ii,  299. 
estimation  of,  with  standard  iodine 

(Romyn),  a.,  ii,  94. 
estimation    of,    in    silicates   (Ditt- 
KiCH  and  Leonuakd),  A.,  ii,  '299. 
Ferrous   chloride    preparation   of,   by 
electrolysis    of    ferric    chloride 
(Williams),  A.,  ii,  944. 
double  salts  of,  with  caesium  and 
rubidium     chlorides     (Wilke- 
DoRFURT  and  Hevne),  A.,  ii, 
554. 
additive  conijwund  of  ether  and 
(Manchot  and  Haas),  A.,  i, 
933. 
sulphate  and  potassium  oxalate,  ox- 
idation of  (ScHiLOFK  and    Bek- 
kexheim),  a.,  i,  937. 
sulphide,  equilibrium  of  silver  sul- 
jihide  with  (Sciioen),  A.,  ii.  159. 
Iron  organic  compounds  with  guaiacol 
(Weinland    and    Binder),    A.,    i, 
850. 
Iron  ores  from  the  Apuan  Alps  (Pani- 
chi),  a.,  ii,  172. 
estimation  of  silica  in  (Moldenhauek), 

A.,  ii,  9'2. 
titaniferous,    analyses    of   (Manchot 
and  Heffnek),  A.,  ii,  265. 
Iron,  oast  (Grzeschik),  A.,  ii,  552. 
Steel,  constitution  of  (Campbell  and 
Kawdon),  a.,  i,  741. 
of  ancient  origin,  analyses  of  (Hau- 

fikld),  a.,  ii,  258. 
intercrystalline   fracture  of   (HuM- 

frey),  a.,  ii,  1058. 
constitution  of  the  sulphide  enclos- 
ures in  (Rohl),  a.,  ii,  1059. 
corrosion  of  (Burrows  and   Faw- 
sirr),  A^,  ii,  558  ;  (British  Asso- 
ciation Reports),  A.,  ii,  559. 
electrical  resistance  of  various  kinds 

of  (Boudouard),  a.,  ii,  119. 
formation   of   osmondite    in    hypo- 

eutectoid  (Calian),  A.,  ii,  769. 
estimation  of  carbon  in  (Isham),  A., 
ii,  387  ;  (Levy),  A.,  ii,  995. 
C.  ii. 


Iron: — 
Steel,    estimation    of    chromium    in 
(Cain),  A.,  ii,  692. 
estimation  of  copper  in  (Zinbero), 

A.,  ii,  299. 
estimation  of  manganese  in  (Metz- 
OER    and    Marrs),    A.,    ii,    94 ; 
(Boyle),  A.,  ii,  999. 
estimation  of  oxygen  in  (Ccshman), 

A.,  ii,  88. 
estimation  of  phosphorus  in  (Rei- 

CHARD),  A.,  ii,  90. 
estimation  of  vanadium  in  (Critbs), 
A.,  ii,  391  ;  (Demorest),  A,,  ii, 
1100;     (Cain    and    Demorest: 
Cain  and  Hostetter),    A.,    ii, 
1101  ;  (Garrati),  a.,  ii,  1102. 
See   also   Manganese   steel,    Nickel 
steel,  and  Vanadimn  steel. 
Iron,     estimation     of,     volumctrically 
(Michel),   A.,  ii,   495  ;   (Wunder 
and  Stoicoff),  A.,  ii,  1215, 
estimation  of,  in  milk  (Nottbohm  and 

Weisswange),  a.,  ii,  690. 
estimation  of,  in  cow'smiik(EDELSTEIX 

and  V.  Csonka),  A.,  ii,  184. 
estimation  of,  in  water  (Mayer),  A., 

ii,  809. 
estimation  of  manganese  in  (Metzgbr 

and  Marrs),  A.,  ii,  94. 
estimation   of  oxygon  in  (CrsHMAN), 

A.,  ii,  88. 
estimation    of   phosphorus    in    (Rei- 

chard),  a.,  ii,  90. 
estimation  of  vanadium  in  (Ckitm), 

A.,  ii,  391. 
ferric,  estimation  of,  in   the  presence 
of  organic  substances  (Hewitt  and 
Mann),  A.,  ii,  60o. 
ferrous,   estimation    of,    in    chroinite 

(Tina  de  Ruiues),  A.,  ii,  605. 
separation  and  estimation  of  aluminium 

and  (Borck),  A.,  ii,  494. 
separation  of  aluminium, zirconium  and 

(WuNUERandJEANNERET),A.,ii,96. 

separation  of  manganese  from  (Gol- 

BLUM  and  Gunther),  A.,  ii,  869. 
separation  of  manganese  and,  electro- 

lytically  (Belasio),  A.,  ii,  1097. 
separation  of  titanium  and  (Bourion), 

A.,  ii,  691. 
seiwration  of  zinc  and  (de  KoNlNCK 

and  v.  AVinhvarter),  A.,  ii,  808. 
Isatin,  4-  and  6-bromo-  (Ettinger  and 

Friedlaxder),  a.,  i,  729. 
7-bromo-  (Friedlander,  Brucknbr, 

and  Deltsch),  A.,  i,  819. 
(^ibromo-,    preparation   of   (Kalle  & 

Co.),  a.,  i,  580. 
l8atin-2-»i-bromoanil,  4-,  and  6-bromo- 
(  Ettinger  and  FRiEDuiiNDER),  A.,  i, 
729. 
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iMtin/i-chloroanil,  5-chloro-  (ErriNOXR 

and  Frikdlandek).  A.,  i,  728. 
a-Iiatin-a-  and  d-naphthalidea  and  di- 
bromo-  (Faubwerkk  vokm.  Meister, 
Lucius,  and  Brunixo),  A.,  i,  501. 
Itomerinn  of  merotropic  and  desmotropic 
compounds  (Michael),  A.,  i,  631. 
dynamic  (Glover  and  Lowrt),  T., 
1902  ;  P.,  185  ;  (Lowry  and  Glov- 
er),  p.,  186  ;  (Brithh  Association 
Reports),  A.,  ii,  508. 
position,  and  optical  acti^vity  (Frank 
LAND,   Carter,   and  Adams),  T. 
2470;  P.,  292. 
Iiomorpliisin    in    organo-mctallic    com 

pounds  (Pascal),  A.,  i,  624,  739. 
Iioprene,  pn:i>aration  of  (Harries),  A. 
i,  406  ;  (Austeuwkil),  A.,  i,  525 
(Farbrmfabciken  yorm.  F.  Bayer 
k  Co.),  A.,  i,  742,  821. 
prodaction     and     polymerisation     of 
(Pebkin),  a.,  i,  686. 


Jambal  seeds,  rhemical  examination  of 

(PowEii  and  Callan).  A.,  ii,  480. 
Jambalol  and   itu   derivatives  (Power 

and  Callan),  A.,  ii,  480. 
Jatropha   mafia/ainisU,    oil    from    the 

M«ls  of  (Bx:j.u:),  A.,  i,  826. 
Jelliet   (Hatsciiek  :    Zkiomondt    and 
Bachmann),  a.,  ii,  1149. 

nltramicroecopic  structure  of  (Bach- 
mann), A.,  ii,  145  ;  (v.  Wbimabn), 
A.,ii,  439. 

freezing  of  (Lieheoano),  A.,  ii,  542. 

detection  of,   adulteration    in  (Mab- 
riage),  a.,  ii,  871. 
Juglans  niffra  and  J.  einfrea,  oil  from  the 

seeds    of  the   hybrid  of   (Focchet), 

A.,  ii,  675. 
Juglans  rtgia.     See  Walnut. 
Jnglone,  detection  of,  microchemically, 

in  walnuts  (Tdnmanu),  A.,  ii,  1110, 


K. 

(i-,  1-,  and  r-Kairoline  oxides  and  their 

salts  and  derivatives  (Meisenheimer 
and  DoDONOw),  A.,  i,  25. 
Kairoliniom  hydroxide,  d-  and  Z- hydr- 
oxy-, salts    of  (Meisenheimer   and 
DoDONOw),  A.,  i,  26. 
Kaimia    latifolia,   constituents    of  the 

leaves  of  (Verdon),  A.,  ii,  481. 
asebolin     from     (Bovkquelot      and 

FiCHTENHOLZ),  A.,  ii,  380. 
glucoside     from     (Bourquelot     and 

FiCHTENHOLZ),  A.,  ii,  196. 


Xamaoite,  behaviour  of  Neumann's  lines 
in  heated  (Berwebth  and  Tammann), 
A.,  ii,  652. 

Xftolin,  action  of  hydroxyl  ions  on 
suspensions  of  (Robland),  A.,  ii, 
1150. 

Katine  and  its  sulphate  and  hydro- 
chloride (Chevamek),  a.,  ii,  480. 

Keratin  from  elfphant  epidermis  (Bucu- 
tala),  a.,  i,  520. 

Ketens  (Siaudinoer),  A.,  i,  193. 

Keten  hydrates,  transformation  of  oarb- 
oxylic  acids  into  (Mohr),  A.,  i,  362. 

Keto  aoid  CnH^Oj  from  caryo[>hyllene 
and  its  derivatives  (Semmler  and 
Maykr),  A.,i,  120.  J 

C]4H2g04  from  caryophyllene  and  it«^ 
derivatives  (Semmleu  and  Mayer), 
A.,  i,  121. 

a-Ketoadipic  acid  and  its  derivatives 
(Gaii.t),  A.,  i,  412. 

a-Xeto  3-anilino-aj3-diphenylethane, 
condensation  of,  and  its  homologues 
with  phenylcarbiniide  and  with  phenyl- 
thiocarbiniide  (Brazier  and  McCo.m- 
bir),  T.,  2352  ;  P.,  287. 

a-Keto-iS-anilino-a-phenylethane,  con- 
densation of,  with  <  arbonyl  chloride, 
phenylcarbiniide  ami  phcnylthiocarb- 
)nude'(McCoMBiEand  Ucarborouoh), 
P..  331. 

5-Keto-3-beiuoyl-if'  farazan  and  its  salts 
(B<»e.skken  and  van  Lennep),  A.,  i, 
724. 

4-Keto-l-;7-bromophenyl-3-methyl-S- 
pyraxolone  (wislicenus    and  G6z), 
A.,  i,  52. 

Ketobutanol,   derivatives    of   (Farben- 

FABRIKEN   VORM.    F.    BaTER   ft   Co.), 

A.,  i,  822. 
7-Keto-n-butyl    alcohol,    /338(or    88)3-)- 

^ribromo-  ^WoHi,  and  Mylo),  A,,   i, 

161. 
a-Keto-)3-carbethoxyanilino-ad-diphen- 

ylethane   (McCo.vibie  and    Parkes), 

T.,  1994  ;  P.,  23S. 
a-Keto-ZS-carbethoxy-o-,  -m-,  and  -j»-tolu- 

idino-aS-diphenylethanet  (McCombik 

and  Parke.s),  T.,  1996. 
a-Keto-)3-m-chloroanilino-a3-diphenyl- 

ethane  and   its  3-benzoyl  derivative 

(Bailey  and  McCombie),   T.,   2276; 

P.,  266. 
Ketodihydro-l:4-benzothiazine,  conden- 
sation product   of  (ARtien  Ge.sell- 

scHArr  FiJK   Anilin-Fabrikation), 

A.,  i,  504. 
5-Keto-2:5-dihydrofurfarylidene-4- acetic 

acid,2-hydroxy-  (Bland  and  Thorpe), 

T.,  1494  ;  P.,  195. 
2-Ketodihydronaphthalene,  1 -bromo-,  1- 

nitro-  (FniE.s  and  Roth),  A.,  i,  6.')6. 
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2-Ketodiliydro-l-thionaphthen  (Mars- 
chalk),  A.,  i,  576. 

3-Ketodihydro-(l)-thioiiaphthens,  2-iini- 
no-,  preparation  of  ^-liydroxyaryl 
derivatives  of  (Kalle  &  Co.),  A.,  i, 
382. 

6-Keto-4:7-dimethyl-4-5:dihydro-l:2:3- 
benzQtriazole,   4-chloro-,  4-hydroxy-, 
and  4-nitro-  (Fries  and  Noll),  A.,  i, 
660. 

c-Keto-aa-dimethylliexoic  acid  and  its 
semicarbazoue  (Masson),  A.,  i,  280. 

6-Keto-4:7-dimethyl-4;5:6:7-tetrahydro- 
l:2:3-benzotriazole,  4::Q:&:7-fetra- 

chloro-  (Fries  and  Noll),  A.,  i,  660. 

Keto-4:6-diiiiethylthionapIitlien  ( Kalj,e 
&  Co.),  a.,  i,  126. 

Keto-4:6-dimethylthionaphthencarbozy- 
lic  acid  (Kalle  &  Co.),  A.,  i,  126. 

5-Keto-o8-dic?/cfopentylvaleric  acid  and 
its  semicarbazone  (VVALLACHand  Csx), 
A.,  i,  569. 

6-Keto-2:3-diphenyl-2:5-diliydrofuran- 
2-acetic    acid    {^y-di^jhenyl-y-crotono- 
Ichctoiu-y -acetic    acid)    and    a-bromo-, 
and  its  ethyl  ester  (Beschke,  Kohres, 
and  Stoll),  A.,  i,  889. 

5-Keto-2:3-diplienyltetrahydrofuran-2- 
acetic  acid  {^y-diphenylhittyrolactonc- 
y-acetic  acid)  and  its  ethyl  ester  and 
^-broino-     (Beschke,     Kohres,    and 
Stoll),  A.,  i,  890. 

l:3-Keto  enolic  ethers,  preparation  of 
(Abell),  T.,  989;  P.,  145. 

Ketohydrindylmethyleneketohydrindene 
and  its  methylenedioxy-derivative 
(RuiiEMANN  and  Levy),  T.,  2549. 

2  -Keto  - 1  -methy  Idihy  dr  othionaphthen- 1  - 
carboxylic  acid,  methyl  ester 
(Auweus),  a.,  i,  1011. 

l-Keto-5:6-niethylenedioxyhydrindeno- 
phenazine  (Rihemann),  T.,  785. 

3-Keto-6-methylthiol-(l)-thionaphthen 
(ivALLE&  Co.),  A.,  i,  126. 

3-Keto  6-inethylthiol-(l)-tliionaplitlien- 
2  carboxylic  acid  (Kalle  k  Co.),  A., 
i,  126. 

Ketonaphthathiophencarboxylic  acid 
(Kalle  &  Co.),  A.,  i,  208. 

Keto/Jcrtnaphthindene  and  its  deriv- 
atives (Eureka  and  Cuffaro),  A.,  i, 
273. 

Ketoperinaphtbindenilphenylmetliane. 
rfihydroxy-,     and     its     sodium     salt 
(Errera  and  Cuffaro),  A.,  i,  273. 

Ketone,  C5H8O4  and  its  phenylhydrazone 

from   decomposition   of  gynocardin 

(de  Jong),  A.,  i,  39. 

C^HjqO   and   its  semicarbazone    from 

distillation    of    calcium    cis-cyclo- 

K    hexenedicarboxylate  (Stark),  A.,  i, 

K_868. 


Ketone,  CioHig02  from  «-terpinepl,  arid 
its  semicarbazone  (CusMANO  and  Li- 
nari),  a.,  i,  272. 
CjoHjgO  from   caryophyllene   and  its 
derivatives  (Semmler  and  Mayer), 
A.,  i,  121. 
C20H42O  and  its  oxime,  from  degrada- 
tion products  of  cholesterol  (WlN- 
paus),  a.,  i,  449. 
Ketones,  catalytic  preparation  of  (Sen- 
DERENS),  A.,  i,  537. 
absorption    spectra    of   (PuRvis    and 

McCleland),  T.,  1810;  P.,  233. 
electrolytic  reduction  of  (Tafel  and 

Schepss),  a.,  i,  8. 
catalytic  hydrogenation   of  (Vavon), 

A.,  i,  749. 
replacement  of  oxygen  by  hydrogen  in 

(Wolff),  A.,  i,  988. 
action  of  chlorocarbamide  on  (B^hal 

and  Detceuf),  A.,  i,  73. 
aliphatic,    conditions    of   isodynamic 
change  in  (Dawson  and    Powis), 
T.,  1503  ;  P.,  159. 
a-halogenated,  preparation  of  (Blaise), 

A.,  i,  606. 
cyclic    (Ruhemann),   T.,    1729;    P., 
224  ;  (Ruhemann  and  Levy),  T., 
2542;  P.,  316. 
poly-unsaturated,        reduction         of 

(Borsche),  a.,  i,    194. 
unsaturated,    transformation   of  keto- 
haloids     of     (Straus),     A.,     i, 
989. 
electrolytic  reduction  of  (Law),  T., 

1016  ;  P.,  98. 
detection  of,  eolorimetrically  (Red- 
delien),  a.,  i,  986. 
quantitative  estimation  of,  in  essential 
oils  (Nelson),  A.,  ii,  396. 
A«-Ketones,   reduction  of  (Thiele  and 

Ruggli),  a.,  i,  866. 
Ketonic  acids,  formation  and  hydrolysis 
of    esters    of    (Sudborough),    T., 
1227;  P.,  93. 
dibasic  (Gault),  A.,  i,  412. 
a-Ketonic      esters,      lactonisation      of 

(Gault),  A.,  i,  237. 
5-Keto-5-c?/f^opentyl valeric  acid  and  its 
semicarbazone   (Wallacii  and   Ost), 
A.,  i,  568. 
5-Keto-l-phenyl-4:5-dihydro-l:2:3-benz- 
triazole,    4-bromo-4-nitro-,    and    4:4- 
dichloYo-,  and  derivatives  (Fries  and 
Emi'son),  a.,  i,  659. 
5-Keto  2-plienyl-4:5-dihydro-2:l:3-b6nz- 
triazole,    4-bromo-4-nitro-,    and    4:4- 
dich\ovo-   (Fries  and  Roth),   A.,   i, 
657. 
4-Keto-2-plienyl-3:6:6:7-tetrametliyI- 
hexahydrobenzopyrazole     (Crossley 
and  Kenouf),  T.,  1537. 
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4-Keto-2  phenyl  3:6:6- trimethylheia- 

hydrobensopTraiole   and  its   phenyl- 

liydrazone  (Ckossley   and   Renouf), 

T.,  1534. 
Ketoies,  photolysis  of  (Berthklot  and 
Gaudechon),  a.,  i,  750. 

distinction      between      aldoaes      and 
(Bbtti),  a.,  ii,  498. 
7-Ketosnccindialdehyde     dlethylaoetal, 

^hydroxy-  (Woui.  and  Mvi.o),  A.,  i, 

162. 
Ketotetramethyltetrahydrofnran,  nitro-, 

and  its  salts  and  aci-lorm  (Ovpont), 

A.,  i,  483. 
8-Keto-(l)-thi(Muitltren  (Kai.le  k  Co.), 

A.,  i,  -109. 
4  Keto-2  thiol  2-ethozy  3-phenyltliiaio- 

lidine  (Hoi.mheik;),  A.,  i,  133. 
3-Keto-(l)-thionaphth«n,  action  of  carb- 

onyl  chloride  on  (Oesellschaft  fOr 

CUEMISCUB     I.NDUSTRIB     IN     BaSBL), 

A.,  i,  487. 
a-Keto-B-o-,     and      -}n-tolaidino-a/i-di- 
phanyl-ethaaM  and  their  hydrochlor- 
ides (McCoMBiE   and    Parkss),   T., 
1995. 
S-Keto-2:5:5-trimethylhezah7drob«BS- 
44oozasole  and   its  oxime  (Cromlkt 
and  Renodf),  T.,  1532. 
KKaya  Madagaaearienna,  constituents  of 

the  resin  of  (GtRA&D),  A.,  ii,  481. 
Kidneys,  osmotic  properties  of  the  (SiE- 
beck),  a.,  ii,  1191. 
phosphatides  of  the  (Maclkam),  A.,  ii, 

1191. 
influence  of,  on  diastase  of  serum  (van 

DEK  Erve),  a.,  ii,  61. 
physiology  of  the  secretion  of  (CouN- 

HEiM),  A.,  ii,  959. 
action  of  phloridzin  on  the  work  of 
the(BKi,.\K),  A.,  ii,  1062. 
Kinetics.     See  under  Affinity,  chemical. 
Kinetic  theory.      See    under    Affinity, 

chemical. 
Kipp's  apparatus,   substitute   for    (Oi*- 

plkr),  a.,  ii,  245. 
Krypton,   munatoniicity    of   (Ramsay), 
A.,  ii,  251. 
and  the  auroral  spectrum  (Page),  A., 
ii,  505. 


Labdanum  oil,  constituents  of  (Masson), 

A.,  i,  280. 
Laboratory  apparatus   of  brown    gla-ss 

(G(icKEL),  A.,  ii,  1160. 
Laboratory  hints  (Steensma),   A.,   ii, 

1161. 
Lac,  Japanese,  constituents  of  (Majima), 

A.,  i,  883. 


Laotaric  add  in  fungi  (Bouuavlt  and 

CuAiiAix),  A.,  ii,  289. 
Lactarinio  acid  in  fungi  (Bouoault  and 

Cuauai-x),  A.,ii,  289. 
Lactase  (Stephenson),  A.,  i,  738. 
Lactic   acid,  formation  of,  in  autolysis 
(V.  Stein),  A.,  ii,  662. 
formation    of,   from    dextrose   in   the 
animal    body  (blMOUEN,     Baldes, 
and  Schmitz),  A.,   ii,   1073. 
formation      of,       by       fermentation 

(Grimm),  A.,  ii,  191. 
formation   of,  in   the  liver  (Emudkn 
and  KuAUs),  A.,  ii,  1070  ;  (Oiten- 
heimek),  a.,  ii,  1071. 
formation  of,  in  muscle  (Flbtcubr), 

A.,  ii,  67. 
action     of    hydrogen     peroxide     on 

(Effront),  a.,  I,  534. 
iodoform  reaction  for  (Neuberg).  A., 

ii,  1106. 
analyMs  of  (Klapproth),  A.,  ii,  211 
detection  of  (Rkicuahd),  A.,  ii,  30. 
estimation  of  (Be.s80n),  A.,  ii,  600. 
estimation  of,  in  presence  of  proteins 

(Mondschein),  a.,  ii,  814. 
estimation  of,  in  presence  of  i3-hydr- 
oxybutyric  acid  (Monuschein),  A., 
ii,  818. 
estimation    of,    in    blood    (Kraske: 
KoNDo),  A.,  ii,  1063  ;  (v.  Noorden, 
Ki.Kfcu,    and    Piantoni),    A.,     ii, 
1064. 
estimation    of,   in    expressed    mnsclo 
juice  (Embden,    Kalurrlah,    and 
Enoel),    a.,  ii,    1071 ;    (Kondo), 
A.,  ii,  1072. 
estimation  of,  in  wines  (Roettoen), 
A.,  ii,  1005. 
{/■Lactic  acid,  formation  of,  in  incubated 

hens'  egg.«i  (Anno),  A.,  i,  748. 
Lactic   acids,   fate  of  isomeric,    in  the 

organism  (Parnas),  A.,  ii,  188. 
Lactones,    chemical    constitution     and 
rotatory  ijower  of  sugar  (Ander.son), 
A.,i,  161. 
Lactonic  acids,  unsaturated,  isomerism  of 
(Beschke,  Kohres,  and  Stoll),  A., 
i,  889. 
Lactose,   estimation   of,   in  milk  (Sal- 
KOWSKi),  A.,  ii,  610 ;  (Malknfant), 
A.,  ii,  1218. 
estimation     of,     colorimetrically,    i" 
urine  and  milk  (Autenrieth  and 
Funk),  A.,  ii,  101. 
Ladaniol  (Emmanuel),  A.,  i,  372. 
Ladanom,   Cretan  (Emmanuel),  A.,   i, 

372. 
LsBvulopolyases  (Bierry),  A.,  ii,  1072. 
Leevulose,  production  of,  from  sucrose, 
by    gommobacter     (Feenbach     and 
Schoen),  a.,  ii,  793. 
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Lsevulose,  rotatory  power  of  (TotLENs), 
A.,  i,  336. 
Seliwanoff  reaction  for  (Koenigsfeld), 
A.,  i,  163  ;  (JoLLEs),  A,,  i,  608. 
Laevulosephosphoric  acid,  barium  salt, 
and   its    phenylosazone   (Langheld), 
A.,  i,  416. 
Lakes,  formation  of,  by  jo-nitrobenzene- 
azo-j8-iiaphlhol   with   aluminium  and 
antimony  compounds   (Strebinger), 
A.,  i,  1038. 
Lantern  experiments  (Kenrick),  A.,  ii, 

840,  841. 
Lanthanum,  quantitative  separation  of, 
from  yttrium  (James  and  Smith),  A., 
ii,  999. 
Lapathic  acid  (Tschirch  and  Weil), 

A.,  ii,  197. 
Laserolphenylhydrazone         (Morgen- 

stekn),  a.,  i,    709. 
Laserpitin  (Morgenstern),  A.,  i,  708. 
dl-,  d-,  and    Z-Laudanosine,  and   their 

niti-ates  (Gadamer),  A.,  i,  49. 
Laumontite    from    the    Crimea    (Fers- 
mann),  a.,  ii,   176. 
from     Heimbach,    Germany     (DOrr- 
feld),  a,,  ii,  359. 
Laurie  acid,  sodium  salt,  physical  pro- 
perties of  (McBain,  Cornish,  and 
Bowden),  T.,  2042  ;  P.,  237. 
mannitan      and     isomannide     esters 
(Bloor),  a.,  i,   532. 
o-Lauro-/37-c?tbromohydrin      (Thieme), 

A.,  i,  333. 
iS-Lauro-a-y-c^ichloro-    and    -c^i-iodo-hy- 

drins  (Thieme),  A.,  i,  333. 
Laurouolic  acid,  calcium  salt  and  hj'dr- 
iodide  of  (Noyes  and  Burke)  A.,  i, 
159. 
Laurylglncosamine,  o-bromo-  (Hopwood 

and  Weizmann),  P.,  261. 
Lava  from  a  volcano  at  Keunion  (La- 

CROix),  A.,  ii,  267. 
Lead,   spontaneous  and   progressive   de- 
struction of  (Matignon),  A.,  ii,  645. 
influence  of  colloids  on  the  electrolytic 
deposition    of    (Freundlich    and 
Fischer),  A.,  ii,  1131. 
passivity  of  (Lebedeff),  A.,  ii,  1129. 
solubility  of,  in  potable  water  (Meer- 

burg),  a.,  ii,  762. 
the  system  silver,   tin,  and  (Parra- 

vano),  a.,  ii,  759. 
corrosion  of,  by  lime  mortar  (Vaxtbel), 

A.,  ii,  1172. 
metallic,  action  of  distilled  water  with 
and  without  electrolytes  on 
(Traube-Mengarini  and  Scala), 
A.,  ii,  161. 
formation  of  lead  carbonate  from,  in 
presence  of  metallic  aluminium 
(Eeichard),  a.,  ii,  162. 


Lead    alloys    with    antimony  and    tin 
(Campbell),  A.,  ii,  1056. 
with  bismuth,  cadmium  and  tin  (Par- 
ravano  and  Sirovich),  A.,  ii,  846. 
Lead    arsenate,    estimation    of    soluble 
arsenic   in  commercial  (CuREY  and 
Smith),  A.,  ii,  994. 
carbonate,  formation  of,  from  metallic 
lead,  in  presence   of   metallic  alu- 
minium (Reichard),  a.,  ii,  162. 
chloride,  heat  of  formation  of  (Koref 
and  Braune),  A.,ii,  1041. 
influence  of  non-electrolytes  on  the 
solubility  of  (Kernot  and  Pom- 
ILIO),  A.,  ii,  452. 
and  sulphide,  equilibrium  of  mix- 
tures of  (Truths),  A.,  ii,  763. 
haloids,  compounds  of,  with  pyridine 

(Heise),  a.,  i,  722. 
iodide,  heat  of  formation  of  (KOREP 
and  Braune),  A.,  ii,  1041. 
and  cuprous  nitrate,  equilibrium  in 
the  system  (Fedot£eff),  A.,  ii, 
146. 
oxide,   solubility    of   silver   oxide   in 

(Kohlmeyer),  a.,  ii,  1054. 
peroxide,    preparation    of,   from   lead 
oxide    and  oxygen   (Fischer    and 
Ploetze),  a.,  ii,  655. 
phosphates,    thermal  investigation  of 
(Kroll),  a.,  ii,  1056. 
glassy  (Kroll),  A.,  ii,  1173. 
silicates,  formation  of  (Cooper,  Kraus, 
and  Klein),  A.,  ii,  452. 
optical  properties  of  (Kraus,  Cooper, 
and  Klein),  A.,  ii,  645. 
sulphide  and  chloride,  equilibrium  of 
mixtures  of  (Truth e).  A.,  ii,  763. 
equilibrium  of   antimony   sulphide 
and  (Jaeger  and  van  Klooster), 
A.,ii,  1170. 
equilibrium    of  tin   sulphide    with 

(Heike),  a.,  ii,  763. 
electrode.       See     Electrode    under 
Electrochemistry, 
thiosulphate,  precipitation  of,  and  its 
action  with  boiling  water  (Perkins 
and  King),  P.,  315. 
Lead  organic  componnds  : — 

isoamyl-  and  isobutyl-oxides,  ethoxide 

and  methoxide  (Chablay),  A.,  i,  3. 

Lead,  detection  of,  in  colouring-matters 

(Spaeth),  A.,  ii,  808. 

detection  of,  in  wines  (Carles   and 

Barthe),  a.,  ii,  594. 
estimation  of  (Ward),  A.,  ii,  492. 
estimation  of,  electrolytically  (Fair- 
child),  A.,  ii,  688. 
estimation    of,    by    the    ammonium 
molybdate  method,  effect  of  calcium 
on  (Bannister  and  McNamara), 
A.,  ii,  689. 
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Lead,  estimation  of,  in  tinpUte  (Crato), 

A.,  ii,  998. 
estimation    of    small    qaantities     of 

antimony   in   (Friedrich),  A.,  ii, 

1102. 
Leather,     estimation    of    dextrose    in 
(Parker  and  Blocket),  A.,  ii,  498. 
Learea,  ubosphonis  and  nitrogen  in  the 

alconolic  extract  of  (Sbissl),  A.,''ii, 

288. 
dead,  migration  of  mineral  sabstances 

in  (Ramans),  A.,  ii,  S78,  379. 
Lecithin  from  the  yolks  of  eggs  (Riedel), 

A.,  i,  744. 
extracted     from    tissues    fixed    with 

formaldehyde  (Cruickshank),  A., 

ii,  961. 
synthesis  of,  in  the  hen  (McCollum 

and  Halpi.n),  A.,  ii,  868. 
hydrolysis  and  conntitution  of  (Mal- 

BXORKAUand  Piugent),  A.,  i,  3.31. 
influence  of,  on  diastase  (Mikami),  A., 

i,  402. 
effect  of,  on  the  fermentation  of  sugar 

by  bacteria  (Epstein  and  Olsan), 

A.,  ii,  588. 
pharmacology    and    therapeutics    of 

(Bain),  A.,  ii,  585. 
emulsions,  preparation  of,  and    their 

quantitatire  estimation  (Schippers), 

A.,  ii,  702. 
indicators  used  in  the  estimation  of 

acidity  of  (Casanova),  A.,  ii,  1109. 
detection  of  (Seidler),  A.,  ii,  307. 
analysis  of  (Sattleb),  A.,  ii,  307. 
estimation  of  (Coi.lison),  A.,  ii,  498. 
estimation   of,    in    nie'licinal   tablets 

(Virchow),  a.,  ii,  1109. 
Lecithins  in  the  yolk  of  eggs  (Baubieri), 

A.,  ii,  967. 
agglutination  of,  by  acids,  and  of  their 

mixtures      with    proteins     (Fein- 

SCHMIDT),  A.,  i,  156. 
hemolysis  by  (ScHiPPERs),  A.,  ii,  665. 
Lecture  experiments  (Zengelis),  A.,  ii, 

246. 
time  reactions  suitable  for  (Glexdix- 

ninc  and  Stewart),  P.,  254. 
Leguminosse,  use  of  the  proteins  of,  in 

nutrition  (Mendel  and  Fine),  A., 

ii,  271. 
reducing  power  of  the  root  nodules  of 

(Alvisi  and  Orabona),  A.,  ii,  863. 
Lemon  oil,  estimation  of  citral  in  (RiP- 

PETOE  and  Wise),  A.,  ii,  210. 
Leonhardite    from    the   Crimea   (Fers- 

MAXX),  A.,  ii,  176. 
Lepidine  methiodide,    condensation  of, 
with    nitrosodimethylaniline    (Ka0F- 
MANN  and  VALLETfE),  A.,  i,  655. 
Lencinamide,  asymmetric  hydrolysis  of 
(Bergell  and  Boll),  A.,  i,  326. 


(^/•Leneine  picrulonate  (Abderhalden 

and  Weil),  A.,  i,  422. 
l-n-  and  disoLeueinen,  picronolates  of 
(Levkne  and  van  Slyke),  A.,  i,  682. 
Leucocytes,  action  of,  on  dextrose  (Le- 

VESE  and  Meyek),  A.,  ii,  852. 
Leucodigallic  acid  and  its  active  forms 
and   derivatives   (Nieiienstein),    A., 
i,  468. 
/-Leucylrf-alanylglyoine     (Abdikhal- 

DEN  and  Fodor),  A.,  i,  951. 
Levanaae  (Owen),  A.,  ii,  375. 
Light.     See  under  Photochemistry, 
Lignite,  constituents  of  (FRANKFonTEit 

and  Petkkson),  A.,  ii,  65. 
Lime.     See  Calcium  oxide. 
Lime  liquors,  estimation  of  sulphides  in 

(Hi.ocKEY  and  Mkhd),  A.,  ii,  601. 
Linaloe  wood  oil,  constituents  of  (Schim- 

MBL  k  Co.),  a.,  i,  370, 
Linalool     oxide,      phenylurethanc      of 
(ScniMMRL  k  Co.),  A.,  i,  881. 
vumo-  and  <2(-oxides,  and  their  deriva- 
tives (Prilesciiaeff),  a.,  i,  634. 
Linaae  (Armstrong  and  Eyre),  A.,  i, 

816. 
Linseed,  evolution  of  hydrocyanic  acid 

from  (Collins),  A.,  ii,  686. 
Linseed  oil,  composition  of  (Orloff), 

A.,  i,  158. 
Lipase  of  blood  and  lymph,  relation  of 
the  pancreas  to  (v.  IIk.s8),  A.,  ii,  62. 
of  castor  seed,  hydrolysis   by  (Fai.k 

and  Nelson),  A.,  i,  522. 
occurrence    of,    in    the   fat  of   fowls 
(Pknnikqton  and  Hepburn),  A.,  ii, 
275. 
influence  of  various  substances  on  the 

activity  of  (Tanaka),  A.,  i,  1042. 
action  of,  on  oils  (Tanaka),  A,,  i, 

1043. 
pancreatic,  influence  of  inorganic  salts 
on  the  activity  of  (Pekelharino), 
A.,  ii,  1188, 
powder,  preparation  of  (Tanaka),  A. , 

i,  1042, 
estimation  of  the  content  of  (David- 
sohn),  a,,  ii,  1067. 
Lipoids  (Frank EL  and  Elfer),  A.,  i, 
521. 
in  blood  (Herrmann  and  Neumann), 

A.,  ii,  954. 
on  the  placenta  (Bienenfeld),  A.,  ii, 

960. 
physical  chemistry  of  the   (Loewe), 

A.,  ii,  741,  742. 
influence   of,    on   diastase   (Minami), 

A.,  i,  402. 
production  of  caseation  by(GAEHLlNOER 

and  Tilmant),  A.,  ii,  72. 
analysis  of,  by  alcoholysis  (Fourneau 
and  Pietthe),  A.,  ii,  1109. 


INDEX  OF  SUBJECTS. 


ii.  1499 


Lipolysis  (Izar),  A.,  ii,  655. 

Liquids,    applications    of    the    law    of 

rectilinear  diameter  for   (Davies), 

A.,  ii,  902. 
action   of   the  electric    discharge   on 

(de  Hemptinne),  a.,  ii,  323. 
specific   heats  of  binary  mixtures  of 

(Schulze),  a.,  ii,  624. 
capillary  constants  of  (Walden  and 

Swinne),  a.,  ii,  628. 
density  of,  below  0°  (Timmeemans), 

A.,  ii,  738. 
determination  of  the  association  factors 

of(TYRER),  A.,  ii,  739. 
molecular  attraction  of(G arver),  A. ,  ii, 

831. 
molecular    complexity   of   (Bogdan), 

A,,  ii,  545. 
determination  of  the  absolute  mass  of 

molecules  of  (Henry),  A.,  ii,  443. 
compressibility  of  (v.  Biron),  A.,  ii, 

331. 
expansion  and  compressibility  of,  at 

low  temperatures  and  high  pressures 

(Korber),  a,,  ii,  538. 
degree  of  polymerisation  of  (Garver), 

A.,  ii,  830. 
specific  heatof  (Lussana),  A.,  ii,  1135. 
influence  of  temperature  on  the  thermal 

expansion  of  (Meyer),  A.,  ii,  1133. 
prevention    of    bumping    in    boiling 

(Pieszczek),  a.,  ii,  341. 
distillation  of  high-boiling  mixtures  of 

(DuBOViTz),  A.,  ii,  133. 
dependence  of  the  density  and  surface 

tension  of,  on  temperature(SwiNNE), 

A.,  ii,  432. 
variations  of  pressure  with  temperature 

in  (Amagat),  a.,  ii,  428. 
relation  between  temperature  and  the 

expansion  of  (Oswald),  A.,  ii,  230. 
relation  between  coefiicients  of  expan- 
sion of,  and  their  critical  tempera- 
ture (Davies),  A.,  ii,  426. 
relations  between  critical  temperatures, 

boiling  points   and    expansion   co- 

eflScients  of  (Guye),  A.,  ii,  131. 
latent  heatof  vaporisation  of  (Lewis), 

A.,  ii,  432. 
capillary  force  of  evaporation  of  (del 

Lungo),  a.,  ii,  131. 
mechanism  of  vaporisation  of  (Lewis), 

A.,  ii,  430. 
miscibility  of  (Kuenen),  A.,  ii,  239. 
apparatus      for      layering      miscible 

(WiECHOWsKi),  A.,  ii,  1140. 
theory  of  contraction  on  mixing  (v. 

Biron),  A.,  ii,  1139. 
viscosity  of  (Porter),   A.,   ii,   434  ; 
'     (SoRKAU),  A.,  ii,  900. 
mixed,  latent  heats  of  vaporisation  of 

(Tyrer),  T.,  81,  1104  ;  P.,  128. 


Liquids,  mixed,  separation  of  (Golodktz), 
A.,  ii,  234,  430. 
organic,    compressibilities    of    (Rich- 
ards,   Stull,     Mathews,    and 
Speyers),  a.,  ii,  896. 
temperatures    to    which,     can     be 
heated     without      formation     of 
vapour  (Meyer),  A.,  ii,  896. 
volatile,  combustion    of  (Clarke), 
A.,  ii,  602. 
volatile,  determination  of   the   mole- 
cular weights  of  (Porter),  A.,  ii, 
1159. 
Liquid    films,   mechanical    stability    of 
(Hardy),  A.,  ii,  838. 
determination  of  the  range  of  mole- 
cular  action  and   the  thickness  of 
(Garvek),  a.,  ii,  536. 
Litharge.     See  Lead  oxide. 
Lithium,      absorption      spectrum       of 
(Bevan),  a.,  ii,  403. 
colloidal,  photoelectric  efl'ect  of  (Pohl 

and  Pringsheim),  A.,  ii,  317. 

compounds    of,    with    nitrogen    and 

hydrogen  (Dafert  and  Miklauz), 

A.,  ii,  253. 

Lithium  salts,  toleration  of,  by  plants 

(Ravenna  and Maugini),  A.,  ii,  1084. 

Lithium  alloys  with  mercury  (Smith), 

A.,  ii,  348. 
Lithium  chloride,  heats  of  solution  of 
hydrates  of  (Bogorodsky),   A,,  ii, 
134. 
hydroxide,     action    of,    on    calcium 
carbonate  (Oechsner  de  Coninck), 
A.,  ii,  642. 
and  aluminium  silicates,  equilibrium 
of  mixtures  of  (Ballo  and  Dittler), 
A.,  ii,  758. 
sulphate,  equilibrium  of,   with  alkali 
sulphates  (SpielreinJ,  A.,  ii,  917. 
Lithopone,    analysis    of    (Austin   and 

Keane),  a.,  ii,  687, 
Litsea  odorifera,    essential  oil  of  (van 

Romburgh),  A.,i,  38. 
Liver,   synthesis  of  amino-acids  in  the 
(Embden  and  Schmitz),  A.,  ii,  278  ; 
(KoNDo:  Fellner),  a.,  ii,  279. 
hydrolysis  of  cholesteryl  esters  by  a 

ferment  in  (Schultz),  A.,  ii,  852. 
relation  of,  to  creatine  metabolism  in 
birds  (Paton  and  Mackie),  A.,  ii, 
854. 
formation  of  glycogen  in  the  (Freund 

and  Popper),  A.,  ii,  661. 
formation  of  sugar  in  the  (Masino), 

A.,  ii,  1076. 
action  of,  on  sugars  (Smedley),  A. ,  ii, 

579. 
autolysis  in  the,  under  the  influence  oi 
antiseptics    (KA.soHiWABA|tA),    A., 
ii,  959. 
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Liver,   nitrogenous   extractives  of    the 
(8M0R0DINZEFK),   A.,   ii,   958. 
formation    of   aHehjdic    substances 
on  perfusion  of  the  (Masuda),  A., 
ii,  1074. 
gaseous  metabolism  of  the  (Barcroft 
and  Shork),  A.,  ii,  1070. 
Liver  diabetes.     See  Diabetes. 
LomonosoflF,  J/.  T., biography  of  (Smith), 
A.,  ii,  246;   (MENUciiiriUN),  A.,  ii, 
341. 
Lorandite  from  Wyoming  (Rogers),  A., 

ii,  26.">. 
Ltlnebnrgite,   analysis   of    (Biltz    and 

Marcus),  A.,  ii,  1181. 
Lapanine,  action  of  heat  on  (Palma), 

A.,  i,  SCi. 
Lutein,  from  yolk  of  egg,  and  its  iodide 
(WiLLHTATTER  and  E8riiBR),  A.,  i,  125. 
Luteolin  tctraethyl  ether  (Pkrkix),  P., 

328. 
Lymph,  physiology  of  (v.  Hrks),  A.,  ii, 
62. 
horse,  composition  of  (Zaribnickt), 
A.,  ii,  578. 
Lysine,  occurrence  of,  in  urine  in  cynti- 
nuria(AcKEKMAN.\  and  Kvtschbr), 
A.,  ii,  72, 
pliitiniehloride  (SiBOFRisn),  A.,  i,  127. 


Xagma,     gaseous     mineralisers     in     a 

(NiGGLi),  A.,  ii,  632. 
Xagnesite,  calcined,  analysis  of  (Dede), 

A.,  ii,  491. 
Kagnesium,  arc  spectrum  of  (O'Connor), 
A.,  ii,  110. 

photo-electrical  properties  of  (Pohl 
and  Pkingsheim),  A.,  ii,  618. 

action  of,  on  the  water  of  crystallis- 
ation of  salts  (MiCHAiLENKO  and 
MU.SHIN8KT),  A.,  ii,  350. 

decomjtosition  of  water  by  (Knapp), 
A.,  ii,  635. 

compound  of  zinc  and  (Berry),  A.,  ii, 
161. 

influence  of  intake  of,  on  calcium  ex- 
cretion (Hart  and  Steenbock),  A., 
ii,  370. 

function  of,  in  green  plants  (Bernar- 
DiNi  and  Morelm),  A.,  ii,  592. 
Hagnesium    compounds,    effect    of,    on 

soils  (Stewart),  A.,  ii,  84. 
Magnesium    chromate,    crystallography 
of  double  salts  of,  with  alkali  chro- 
mates  (TuTTON  and  Porter),  A.,  ii, 
560. 

hydride  (JoLiBOis),  A.,  i,  753. 

nitride,  formation  of,  from  air  (Mat- 
IGNON  and  Lassieur),  A.,  ii, 
255. 


Magnesium    nitride,    preparation    and 
heat  of  formation  of  (Mationon), 
A.,  ii,  644. 
nitrite,  compounds  of  hexamethylene- 
tetrnmine  and  (Scaoi.iarini),  A.,  ii, 
941. 
oxide    {magrusia),    use    of   rods    of, 
instead  of  platinum  wire  in  analy- 
sis (Wedekind),  A.,  ii,  382. 
influence  of,  in  soils  (Lkmmermann, 
Einecke,  and  Fis<  hkk),   A.,   ii, 
193. 
estimation  of  (Fortini),  A.,  ii,  388. 
silicide,  preparation  of,  and  its  decom- 
position by  acids  (Bbsson),  A.,  ii, 
255. 
ammonium     sulphate,     solubility    of 
(Seidell),  A.,  ii,  161. 
Magnesium  organic  componndi,  formula 
of  (Joi.inois),  A.,  i,  7J)3. 
reaction  of,  witli  tiiiuamylidene  CHters 
(RsiMERaud  Keyxolds),  A.,  i,  769. 
action  of  cyanuiic  chloride  on  (Ostro- 

oovicH),  A.,  i,  662. 
action    of,    on    trialkylacetophenones 
(Ramart-Lt'cas),  A.,i,  351. 
Magnesium    alkyl     haloids,    twAion    of 
carbon     dioxidf     on     etherates    of 
(Stadxikoff  and  Ktzmina-Aron), 
A.,  i,  971. 
butylene     bromide    (v.    Braux    and 

Ueutsch),  a.,  i,  106. 
ethyl  bromide,  action  of,  on  anthra- 
quinone  (Clarke  and  Carleton), 
A.,  i,  29. 
methyl  iodide,   compounds   of,    with 
carbohydrate   derivatives   (Fischer 
and  Hess),  A.,  i,  415. 
pyrryl    compounds,    action   of,    with 
acid  anhydrides  (Oddo  and  Dain- 
otti),  a.,  i,  721. 
Magnesium,  estimation  of,  gravimetric- 
ally  (Karaoglanoff),  a.,  ii,  1212. 
estimation  of  the  carbonate  and  non- 
carbonate  hardness  of  water  due  to 
(Noll),  A.,  ii,  997. 
separation  of  calcium  from  (Kallau- 
NER  and  Preller),  A.,  ii,  604. 
Magnetic  double  refraction.     See  under 
Photochemistry, 
field,    use   of,    in    determining    con- 
stitution  (Pascal),    A.,   ii,  229, 
326,  426,  734. 
eflTect  of  the,  on  lines  in  spectra  of 
metals  (Wali-Mohommad),    A., 
ii,  874. 
intensity,  variation  of,  with  tempera- 
ture (Ashworth),  a.,  ii,  127. 
rotation.      See  under  Photochemistry. 
Magnetism,  researches  on  (Perrier  and 
Onnes),    a.,    ii,    425  ;   (Onnes   and 
Oosterhuis),  a.,  ii,  1133. 
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Magnetism  at  low  temperatures  (Onnes   f 

and  Perrier),  A.,  ii,  228. 
Maize,    utilisation    of   the    proteins  of 

(Mendel  and  Fine),  A.,  ii,  63. 
Maize  silage,  volatile  acids  and  alcohols 

in    (Hart  and   Willaman),    A.,  ii, 

1205. 
Malachite-green,  Iiexaliydrogenated  (Le- 

moult).  A.,  i,  583. 
Maleic  acid,  conversion  of,  into  fumaric 

acid  (Tanatar),  A.,  i,  160. 
Maleic  acid,  bromo-,   propylamine   salt 

of  (Frankland  and  Smith),  T.,  58. 
Maleinaldehyde  diethyl  acetal  (I3runo 

and  Mylo),  A.,  i,  162. 
Maleyl  bromide  and  chloride,  dihromo- 

(Ott),  a.,  i,  828. 
Malic  acid,  studies  on  (Bloor),  A.,  ii, 
478. 

behaviour  of,  in  the  animal  body 
(Ohta),  a.,  ii,  1076.  I 

salts  of,   with  aminophenols  (Mepin-    ! 
gee),  a.,  i,  849. 

amine  salts,  dissociation  of  (Minguin), 
A.,i,  237. 

ethyl  ester,  action  of  chloral  on  (Pat- 
terson and  McMillan),  T.,  788  ; 
P.,  101. 

estimation  of  (Dunbar  and  Bacon), 
A.,  ii,  699. 

estimation  of,  in  wines  (v,  der  Heide 
and  Schwenk),  A.,  ii,  1005. 
Malonaldehyde,    nitro-,    derivatives    of 

(Hale  and  Brill),  A.,  i,  216. 
Malonaldehyde  thioureide,   nitro-,  and 

its  derivatives  (Hale  and  Brill),  A., 

i,  306. 
Malonamic   acid,    oximino-    (Wieland 

and  Baumann),  A.,  i,  839. 
Malonamideamidoxime,  oximino-  (Wie- 
land and  Baumann),  A.,  i,  838. 
Malonamidine,  oximino-  (Wieland  and 

Baumann),  A.,  i,  839. 
Malonhydroxamic  acid,  oximino-,  ami- 
dine  (Wieland  and  Baumann),  A.,i, 

839. 
Malonic  acid,  diethyl  ester,  desmotropy 
of  (Meyer),  A.,  i,  941. 
sodium  derivative,   condensation  of 
ethyl  citraconate    with    (Hope), 
T.,  892;  P.,  93. 
Malonic  acid,  c^ithio-,   metallic  salts  of 

(Jones  and  Robinson),  T.,  935  ;  P., 

129. 
Malt,  influence  of  temperature  on  diastase 

of  (van  Laer),  a.,  ii,  244. 
Maltase,  influence  of  antiseptics  on  the 

action  of  (KoPACZEWSKl),  A.,  i,  927. 
Maltol,  action  of  chlorine  on  (Drever- 

hoff),  a.,  i,  8. 
Maltose,  hydrolysis  of  (Kopaczewski), 

A.,  i,  751, 


Mammary  glands.     See  Glands. 
Mandelic  acid,   anhydride  of  (SruTz), 

A.,  i,  32.  , 

7-Mandelic  acid,  resolution  of  (Smith), 

A.,  i,  113. 
Mandelonitrile-;>-carboxylic    acid     (Si- 
MONis,  Boehme,  and  Benknson),  A., 
i,  565. 
Mandelonitrile-glncoside  from  Photinia 

serrulata  (HiIrissey),  A.,  ii,  675. 
Manganese,  presence  of,  in  the  animal 
kingdom  (BERTRANDand  Mediore- 
CEANu),  A.,  ii,  786. 
occurrence    of,      in     animal     organs 

(Carles),  A.,  ii,  1193. 
distribution  of,  in  animal  organs  (Ber- 
TRAND  and  Medigreoeanu),  a.,  ii, 
662. 
equilibrium  of  carbon  and  (Ruff),  A., 

ii,  1176. 
action  of,    on   the   growth   of  plants 
(Pfeiffer  and   Blanck),    A.,   ii, 
476. 
importance  of,  in  the  development  of 
Aspergillus  niger  (BERTPJi.ND),  A., 
ii,  377. 
in  soils  (de  Sornay),  A.,  ii,  1089. 
Manganese  alloys  with  antimony,  bis- 
muth    and     tin,     magneto-optical 
properties    of    (Martin),    A.,    ii, 
1039. 
with  arsenic  (Schoen),  A.,  ii,  164. 
with  iron  and  nickel  (Parravano), 

A.,  ii,  1175. 
Avith    nickel,    magnetic  properties   of 
(Gray),  A.,  ii,  733. 
Manganese   joerchlorate,   hydrates  and 
ammonia    compounds    of    (Salva- 
DORi),  A.,    i,  649. 
nitrite,    compounds    of,    with    hexa- 
methylenetetramine  (Scagliarini), 
A.,  ii,  942. 
dioxide,  action  of,  potassium  azoimide 
and,  at  high  temperatures  (Gold- 
berg), A.,  ii,  845. 
action  of,   on   nitrogen  compounds 
(Leoncini    and  Pieri),    A.,    ii, 
983. 
M'oxide  (Lankshear),  P.,  198. 
Permanganates,  absorption  spectra  of 

(Hartley),  T.,  826;  P.,  109. 
Manganons   chloride,  crystallography 
of  (Butureanu),  a.,  ii,  944. 
crystallisation     of     mixtures    of 
potassium  chloride  and  (SCss), 
A.,  ii,  1175. 
sulphate,  equilibrium  of  water,  al- 
cohol and  (Scheeinemakbrs  and 
Deuss).  a.,  ii,  441. 
Manganese  organic  compounds  : — 
Manganese     hydrogen     ferrocyanide 
(Williams),  P.,  317. 
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Kanganese,  luicro-chemloal  detection  of  j 
(Waoenaar),  a.,  ii,  206. 
estimation  of  (Brixton),   A.,  ii,  93, 
207;    (HiLtKBRANDi  and    Blum), 
A.,  ii,    207 ;  (Dkmorest),   A.,    ii, 
690. 
estimation  of,  elcctrolytically,  and  its 
separation  from  iron  (GoLBLUM  and 
Gunther),  a.,  ii,  869. 
estimation  of,   volumetrically  (Mbtz- 
OER    and     Marrs),     A.,    ii,    94  ; 
(Blum  :    Karaoglanoff),   A.,   ii, 
1214. 
estimation  of,    in   blood   (Bertrand 

and  MKnioKKTEANU),  A.,  ii,  459. 
estimation  of,  in  ferrotongsten  (Sl.A- 

wiK),  A.,  ii,  299. 
estimation  of,  in   plants  (Jadin  and 

AsTRUc),  A.,  ii,  976. 
estimation  of,  in  steel  (Botle),  A., 

ii,  999. 
estimation     of,     in     vanadium     and 
chromo-vanadium     steels     (Cain), 
A.,  ii,  494. 
separation    of    iron    and,    electroly- 
tically  (Brlasio),  A.,  ii,  1097. 
Manganese  steel,  magnetic  properties  of 
(HiLrEKT  and   Mathe-sius),    A.,   ii, 
2-29. 
Manganoas    salts.      >See    under    Man- 
ganese. 
Mangold      leaves,      carbohydrates      of 

(Campbell),  A.,  ii,  290. 
Mannans,  and   the    action  of  enzymes 
on  them  (BiERRYand  Giaja),  A.,  ii, 
657. 
Manninotriose,   hydrolysis    of,    by  en- 
zymes (BiERKY),  A.,  ii,  1072. 
Mannitol  estera  of  stearic  acid  (Bloor), 

A.,  ii,  365. 
Mannose,  compound  of,  with  a-amino- 
l)enzyl-j8-naphthol     (Betti),    A.,    ii, 
498. 
Manometer  (Radulescu),  A.,  ii,  37. 
Manures,  effect  of,   on  the  reaction  of 
soils  (Maschhaupt),  A.,  ii,  1206. 
artificial,    estimation   of    nitrogen   in 
(Lipman),  A.,  ii,  89  ;  (McCauulb.S8 
and  Atkinson),  A.,  ii,  90  ;  (Pkck), 
A.,  ii,  683. 
phosphatic,  effect  of,  on  peat  soils  {v. 
Feilitzen),  a.,  ii,  85. 
degradation  of,  in  rotation  of  crops 
(MiJNTZ  and   Gaudechon),    A., 
ii,  982. 
estimation  of  solubility  of  (Rindell), 

A.,  ii,  86. 
estimation  of  potassium  in  (Strioel 
and  Dodt),  A.,  ii,  1095. 
Marcasite    from    Caatelnovo    di   Porto 

(Sirovich),  A.,  ii,  1061. 
Marsh-gas.    See  Methane. 


Mass  action,  law  of  (Guye),  A.,  ii,  838  : 
(CoLsoN  :  Le  Chatelier),  A.,  ii, 
1151. 
demonstration  of  (Berth aud),  A., 

ii,  915. 
criticism  of  (Colson),  A.,  ii,  681, 
632;    (Lr   Chatelier),    A.,   ii, 
681  ;  (Carvallo),  A.,  ii,  632. 
and  salt  solutions  (MacDouoall), 
A.,  ii,  826. 
Mate,  alkaloid   in     the  leaves  of  (Cap- 

PKLLi),  A.,  ii,  1086. 
Matter,  the  atomic  and  ionic  structure 
of  (PF.  Hemptinxe),  a.,  ii,  719. 
vectorial  theory  of  (v.  Weimahn),  A., 
ii,  142. 
Meat,    metabolism     and    digestion     of 
(BuoLiA),  A.,  ii,  182. 
loss  of  fat  on  drying  (Tami'RA),  A.,  ii, 
701. 
Meat    extracts,   dipeptides    in  (Jona), 
A.,  ii,  785. 
cryoscopy  of  (Jona),  A.,  ii,  785. 
nitrogenous  substances  in  (Jona),  A. 

ii.  785. 
Liebig's,  proteins  of  (Mats),  A.,    i, 
399. 
Meat  powder,  use  of  proteins  of,  in  nu- 
trition (Mendel  ana  Fine),A.,  ii,  272. 
Meconium,  spectrophotographic  investi- 
gation of  (Lewis),  A.,  ii,  664. 
Melanin  (Gortner),  A.,  i,  290. 
Melanins  (Pieptre),  A.,  i,  42. 
artificial,  formation  of  (Piettre),  A., 
i,  887. 
Melting-point,  lowering  of  the,  by  one- 

8ide(rpres8ure(RiErKE),  A.,  ii,  330. 
Melting-point  determinations,   appara- 
tus    for     (Anthks),    a.,     ii,    19; 
(Pratt),  A.,  ii,  625. 
with  the   microscope  (Cram),  A.,  ii, 

829. 
thermometers  for  (Wheeler),  A.,  ii, 

932. 
of  organic  compounds,  apparatus  for, 
(Fabinyi),  a.,  ii,  o29. 
Membranes,     protoplasmic,     nature    of 
(HuEsEKEN  and  Waterman),  A.,  ii, 
902. 
Memorial   lecture,   Becquerel   (LonoE), 
T.,  2005. 
Cannizzaro  (TiLDEN),  T.,  1677. 
Moissan  (Ramsay),  T.,  477. 
Meningococcus,      serum     reactions    of 

(Aukwkight),  A.,  ii,  187. 
Menthadiene,  CioHig  from  carvacrol 
(Hender-sox  and  Schotz),  T.,  2563  ; 
P.,  314. 
Menthols  corresponding  with  optically 
inactive  menthoiie,  and  their  salts  aud 
derivatives  (Pickaru  and  Little- 
bury),  T.,  109. 
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]yienthopinacone8,   isomeric  (Law),  T., 

1026. 
o-Menthylcarbonatobenzoic    acid   (Ei\- 
HoiiN,  RoTiiLAUF,  and  Skuffekt),  a., 
i,  32. 
Mercaptans,  reduction  of  disnlphides  to, 

by  dextrose  (Claasz),  A.,  i,  851. 
0-   and  jt7-Mercaptobenzaldehydes,    and 
their  derivatives  (Friedlandeb  and 
Lenk),  a.,  i,  702. 
Hercariamido-sulphonic  acid,  potassium 
and  sodium  salts  (Hofmann,  Biesal- 
SKi,  and  Soderluxd),  A.,  ii,  765. 
Mercury,  atomic  weight  of  (Easley  and 
Brann),  a.,  ii,  257. 
purification  of  (Forbes),  A.,  ii,  942. 
spectrum    of  (Wendt),  A.,    ii,    313  ; 
(McLennan),  A,,  ii,   1016,   1017  ; 
(Janicki),  a.,  ii,  1017. 
measurements    in    the    spectrum    of 

(Ehochin),  a.,  ii,  878. 
arc  spectrum  of  (Wiedmanx),  A.,  ii, 

877.  _ 
determination  of  the  mass  of  molecules 

of  (Henry),  A.,  ii,  443. 
compressibility    of   (Lewis),    A.,    ii, 

432. 
potential  difference  between  salt  solu- 
tions and  (Smith  and  Higgins),  A., 
ii,  121. 
critical     temperature    of    (Koknigs- 

berger),  A.,  ii,  1134. 
boiling  point  of  (Heycock  and  Lam- 
plough),  P.,  3. 
distillation  of,  in  a  vacuum  (Dunoyee), 

A.,  ii,  647. 
and  its  salts,  action  of,  on  aluminium 
(Nicolardot),  a.,  ii,  558. 
■     occurrence  of,  in  the  hair,  after  injec- 
tion of   mercury,   and    its    micro- 
chemical    detection   (Stryzowski), 
A.,  ii,  1213. 
Mercury  alloys  {amalgams)  with  copper 
(Guntz  and    ue    Grieft),   A.,    ii, 
351. 
with  lithium  (Smith),  A. ,  ii,  348. 
with    sodium     (Vanstoxe),    A.,    ii, 

155. 
with  thallium,  thermometer  made  of 
(McIntosh  and  Johnson),  A.,  ii, 
827. 
organic,    properties    of   (McCoy  and 
West),  A.,  i,  539. 
Mercury  salts,  complex  compounds  of, 
with    silver   salts  (Finzi),   A.,   ii, 
158. 
of   carboxylic    acids,    preparation    of 
(Farbenfabriken  vorm.  F,  Bayer 
&Co.),  A.,  i,  764. 
detection  of  (Siemssen),  A.,  ii,  388. 
chlorides,   behaviour    of,   in  aqueous 
solution  (Drucker),  A.,  ii,  424. 


Meroury  nitrates,  lefraction  and  dis> 
persion  of  (Muller  and  CARRifeBE), 
A.,  ii,  402. 
sulphide,  crystallography  of  (Allen, 
Crenshaw,  and  Merwin),  A.,  ii, 
1055. 
double  sulphites  Avith  the  alkali  metals 

(Baubiony),  a.,  ii,  1175. 
Mercuric  salts,  reduction  of,  by  ferrous 
salt  and  light  (Winther),   A.,    ii, 
511. 
Mercuric  chloride,  kinetics  of  the  re- 
duction of,  by  phosphorous  acid 
(Garner),  A.,  ii,  146. 
compounds     of,     with     metallic 
chromates  (StrOmholm),  A.,  ii, 
648. 
copper  ammonium  iodides  (Ander- 

lini),  a.,  ii,  764. 
nitrite,    molecular    conductivity   of 
(Ray  and  Dhar),  T.,  965;   P., 
102. 
Mercurous  bromide  and  iodide,  action 
of  ammonia  on  (Saha  and  Choud- 
Huui),  A.,  ii,  1174. 
chloride,  reaction  of,  with  alkaloids 
(Baroni  and  Borlinetto),  A., 
ii,  105. 
electrode.      See  Electrode  under 

Electrochemistry, 
diuresis  from  (Fleckseder),  A., 
ii,  582. 
chromate  (Fighter    and    Oester- 
held),  a.,  ii,  766. 
Mercury  ammonia  compounds,  constitu- 
tion of  (Franklin),  A.,  ii,  557. 
Mercuriammoninm  chloride,  action  of 
methyl    iodide    on    (LOw),    A.,    i, 
751. 
Mercury  organic  compounds,  disinfect- 
ing   power    of     (ScHOELLER    and 
Sohrauth),  a.,  ii,  376. 
action  of,  in  infections  (Schilling, 
V,  Krogh,  Schrauth,  and  Schoel- 
ler),  a.,  ii,  1197  ;  (Schoeller  and 
Schrauth),  A.,  ii,  1198. 
aromatic,  biochemistry  of  (Schrauth 
and  Schoeller),  A. ,  ii,  75. 
physiological  action    of   (Blumen- 
thal  and    Oppenheim),   A.,   ii, 
374. 
with  esters  of  carboxylic  acids  (Far- 
benfabriken VORM.  F.  Bayer  & 
Co.),  A.,  i,  596. 
with  indoles  (Boehringer  &  Sohne), 

A.,  i,  64. 
Mercury  dibenzyl  (Pope  and  Gibson), 

T.,  735. 
Mercuric    cyanide,    double    salts     of 
(Rupp  and  Goy),  A.,  i,  613. 
oxycyanide  (Rupp  and  Goy),  A.,  i, 
613. 
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Mercury  organic  compoandt : — 
Merccriaceto-o-toluididei,    ciibromo-, 
</ichloro-,  ami  i/<-iodo-  (ScHRAUTH 
and  SciidEM.KR),  A.,  i,  930. 
Mercarialkylammoninm  nitrites  (Ray, 
Rakshit,  and  Datta),  T.,  616  ;  P., 
41. 
Mercnrialkyl-  and  alkylaryl-anunon- 
ium  clilorieles  ^RAy  and  Dii.vn), 
P. ,  292. 
nitrites  (Ray,  Dhah,  and  Dk),  T., 
1652  ;  P.,  185. 
Mercnri-  /.wamylarethane    (Pieroni), 

A.,  i,  245. 
Merearicarbozylic     aoida,     aromatic 

(ScilOKM.KK    nnd     ScHRAUTH),    A., 

ii,  378. 
Xerouridiaceto  o-toloidide,       chloro- 

(SciiHAiTH  and  Schoki-LKR),  A.,  i, 

930. 
Mercaridipyridiniom    nitrite    (KXr, 

Rakshit,  and  Datta),  T.,  61&;  P., 

41. 
Xerenriethyloretliane  (Pieroni),  A., 

i,  245. 
a-Mercari-3  methoxy-/3-o-Anisylpro- 

pionicaeid,'innersaltof(KiiLMANN), 

A.,  i,  461.  ■ 
a-Mercarl-3-methozymelilotio     acid, 

inner     salt     of      iliiiLMANX      and 

Starcke),  a.,  i,  461. 
Merenrimethylarethane       hydroxide 

and  acetate  (Pikroni),  A.,  i,  245. 
Meroaripiperasiniiim    nitrite    (Ray, 

Rakshit,  and  Datta),  T.,  620  ;  P., 

41. 
Mercnriqainoliniam     nitrite     (RAy, 

Rakshit,  and  Datta),  T.,  620;  P., 

41. 
Mercurisalicylic   acid,   estimation   of 

mercury  in  (Hkieokr),  A.,  ii,  206. 
Mercurisalphaminobenzoic  acid,   2:4- 

(/ihydroxy-,  sodium  salt  (Kerb),  A., 

i,  932. 
Herenri-o-tolmdine,  chloro-,   and  di- 

hydroxy-, and  derivatives  (Schrauth 

and  Schoeller),  A.,  i,  930. 
Mercari-o-,     -m-,    and     -^-tolnidino- 

acetic        anhydrides,        liydroxy- 

(Schrauth    and    Schoeller),   A., 

i,  931. 
Xercory,  estimation  of,   volumetrically 

(Jamieson),  a.,  ii,  493  ;  (LirrER- 

scbeid),  a.,  ii,  808. 
estimation  of,  volumetrically,  in  mer- 
cury salicylate  (Rupp  and  Kropat), 

A.,  ii,  998. 
estimation   of,   in   smokeless  powders 

(BERKHOtiT),  A.,  ii,  689. 
Mercury  lamp  (Lowry),  A.,  ii,  825, 
for  quantitative  work  (Weigert),  A., 

ii,  714. 


Mercury  lamp,  new,  use  of,  in  sterilising 
water  (Hexki,  Hklbronnkr,  and  v. 
Recklinghausen),  A.,  ii,  1132. 
Merotropio    compounds,    isomerism    of 

(Michael),  A.,  i,  631. 
Mesothorinm,     therapy     of     (Bicrel: 
Kojo),  A.,  ii,  964  ;  (Minami),  A.,  ii, 
965. 
ilespilodaphne   prellosa,    oil    from    (I.a- 

LorE).  A.,  i,  636, 
Metaboliim  and  autolysis  (Laquei'r  and 
EiTiNOER :  Laqukur,  BrCnecke, 
and  Cram  PR),  A.,  ii,  661  ;  (LAQtTEUR 
and  BrCnk(;ke:  Laqueur),  A.,  ii, 
662, 
chemical  equilibrium  in  (Lichtvvitz), 

A.,  ii,  674, 
action   of  ethyl  ether  on  (Rosm  and 

Hawk),  A.,  ii,  280, 
and  heat  production  in  the  dog,  after 
an  abundant  meat  diet  (Williams, 
RiCHE,  and  Lusk),  A.,  ii,  270. 
in  fever  (Myers  and  Volovic),  A.,  ii, 

277. 
after  ingestion  of  dextrose  (LrsK),  A., 

ii,  1189, 
after  ingestion  of  meat  (Williams, 

Riche,  and  Lttsk),  A.,  ii,  1189. 
formation  of  pigments  in  (Arler),  A,, 

ii,  467. 
with  parenteral  nutrition  (Ornstkin), 

A.,  ii,  9.'i6, 
in  experimental  salt   fever  (Frettnd 

and  Grafe),  A.,  ii,  188. 
effect  of  section  of  tlie  spinal  cord  on 
(Kennaway  and  Pembrey),  A.,  ii, 
1067. 
of  fats  (Freudenberg),  A.,  ii,  1069. 
of  the  pig  (Weiser),  A.,  ii,   1067; 

(Tanol),  a.,  ii,  1068. 
in   ripening  seeds   (Zale8KI),  A.,  ii, 

194. 
bacterial    (Kendall    and    Farmer), 
A.,  ii,  793,  860,  1199;  (Kendall, 
Farmer,  Bagg,  and  Day),  A.,  ii, 
860, 
calcium,    action     of    phosphorus     in 

(Kochmann),  a.,  ii,  372. 
carbohydrate  (Klotz),  A.,  ii,  575, 
effect  of  feeding  with   thyroid   on 
(Krau.se  and  Cramer),  A.,  ii, 
659. 
creatine  (Wolf:  Towles  and  Voeg- 
tlin),  a.,  ii,  270. 
relation   of  the   liver  to,    in    birds 
(Paton  and  Mackie),  A.,  ii,  854, 
creatinine  (Wolf  :  Towles  and  Voeg- 

tlin),  a.,  ii,  270. 
gaseous  (Evans),  A.,  ii,  1063. 

influence  of  dry  and  moist  air  on 
(Murschhauser  and  Hiddino), 
A.,  ii,  850. 
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Metabolism,  gaseous,  influence  of  adrenal- 
ine on  (HAri),  a.,  ii,  179. 
influence   of   intraperitoneal   trans- 
fusion   of  blood    on   (RuDO   and 

Oserna),  a.,  ii,  952. 
efl^ect  of  intravenous  transfusion  of 

blood  on  (Hiiu),  A.,  ii,  952. 
elfect  of  tbe  activity  of  the  digestive 

tract  on  (Benedict  and  Emmes), 

A.,  ii,  656. 
action  of  jihoridzin  on  (Belak),  A., 

ii,  1062. 
of  the   brain,    influence   of  optical 

stiniula  (Alexander  andREVESz : 

Alexander),  A.,  ii,  957. 
of  the  liver  (Barcroft  and  Shore), 

A.,  ii,  1070. 
of  man,  influence  of  the  temperature 

of    food   on    the   (HAri    and   v. 

Pesthy),  a.,  ii,  952. 
of  striated  muscle  (Verzar),  A.,  ii, 

653. 
of  animals  with  smooth  and  striated 

muscle  (Cohnheim),  A.,  ii,  178. 
iron,  function  of  the  splt-en  in  (Asheu 

and  Vogel),  A.,  ii,  959. 
of  mineral  salts,  after  poisoning  with 
sodium  oxalate  (Luithlen),  A.,  ii, 
955. 
nitrogen  (Abderhalden),"  A.,  ii,  575. 
after  feeding  witli  ammonmm  salts 

(Grafe  and  Schlapfer),  A.,  ii, 

363  ;  (Voltz),  A.,  ii,  780. 
and    creatinine,  during   giowth    in 

the     pig    (McCollum),    A.,     ii, 

366. 
efl'ect   of  feeding  with   thyroid   on 

(Krause  and  Cramer),  A.,  ii, 

659. 
of  carnivora,  influence  of  ammonium 

salts  and  acetates  on  (Pesciieck), 

A.,  ii,  1067. 
of  oxalic  acid, and  its  salts  (  Albahary), 

A.,  ii,  666. 
phosphorus,  in  growth  (LiPSCHiJTZ), 

A.,  ii,  63. 
potassium  and  sodium,  eflect  of  diet  on 

(GiI;rard),  a.,  ii,  656. 
protein  (Buglia),    A.,    ii,   182,   462; 

(Folin  and  Denis),  A.,  ii,  271. 
in  diabetes  (Ringer),  A.,  ii,  1195. 
repair  processes  in  (McCollum),  A., 

ii,  63. 
action     of     ammonium     salts     in 

(Grafe),  A.,  ii,  659. 
as  determined  from  blood  and  tissue 

analysis  (Folin  and  Denis),  A., 

ii,   364,    780,    853 ;    (Folin  and 
Lyman),  A.,  ii,  853. 
from  the  standpoint  of  blood  and 

tissue  analysis  (London),  A.,  ii, 
1189. 


Metabolism,  purine  (Sivi5n),  A.,  ii,  575, 
780  ;  (Rinaldi),  A.,  ii,  663. 
influence  of  calcium  salts  on  (Lubie- 
NiECKi),  A.,  ii,  659. 
sulphur,  in  cancer  (Murechi),  A.,  ii, 
665. 
n-Metabutaldehyde  (Franke  and  Wo- 

zklka),  a.,  i,  413. 
Metaheptaldehyde  (Franke    and   Wo- 

zelka),  a.,  i,  413. 
Metal,    new,    of    the    platinum    group 
(French),  A.,  ii,  54. 
combination    of    haloids    and     phos- 
phates of  the  same  (Amadori),  A., 
ii,  940. 
Metal  ammonia  salts,  viscosity  of  solu- 
tions of  (Blanchard  and  Pushee), 
A.,  ii,  236. 
Metal  ammonias,  reduction  of  aliphatic 
amides  and  esters  by  (Ciiablay),  A., 
i,  244. 
Metal    foil,    changes    in,   due    to    heat 

(Schottky),  a.,  ii,  630. 
Metal  organosols   (Amberger),  A.,    ii, 

1053. 
Metal  wools  (Ohmann\  A.,  ii,  1172. 
Metallic  alkyloxides  (Ciiablay),  A.,  i,  3. 
chlorides,  thermal   analysis  of  binary 
mixtures  of  (Sandonnini),  A.,  ii, 
47,   50,   160,   350,   1172;    (San- 
donnini and   AuREGGi),  A.,   ii, 
162,     764  ;     (Sandonnini     and 
Scarpa),  A.,  ii,  918. 
vacuum  tube  spectra  of  the  vapours 
of  (Pollok),  a.,  ii,  710;  (Mor- 
row), A.,  ii,  711. 
chromates,    compounds    of    mercuric 
chloride  with  (Stromholm),  A.,  ii, 
648. 
compounds,   molecular  asymmetry  of 
(Werner),  A.,  ii,  822. 
binary,     relation     of     valency    to 
stability  of  (Matignon),  A.,  ii, 
535. 
solid,  emission  of  spectra  by,  under 
the  influence  of  canal  rays  (Stark 
and  V.  Wendt),  A.,  ii,  720,  721. 
cyanides,  binary  systems  of  (Truthe), 

A.,  i,  612. 
liydroxides,  action  of,  on  solutions  of 
alkylenediamines  (Traube),  A.,  i,  9. 
ions,  relation  between  the  absorption 
spectra     of,     and       their     valency 
(Crymble),  T.,  266. 
nitrates,  freezing-point  determinations 
of  solutions  of  (Roth),  A.,  ii,  532. 
action     of     acetic     anhydride     on 
(Sp.\th),  a.,  i,  408. 
oxides,  preparation  of  (Billy),  A.,  ii, 
1178. 
solubility  of,  in  fused  sodium  chlor- 
ide (Hotjben),  a.,  ii,  1056. 
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Metallic  salts,  absorption  spectra  of  solu- 
tions of  (Habtlet),  T.,  820  ;  P., 
109. 
fluorescence  of  (Wolj-f),  A.,  ii,  878. 
growth  of,  in  sodium  silicate  (Ross), 

A.,  ii,  49. 
absorption  of,  by  fish  (White  and 

Thomas),  A.,  ii,  576. 
hydrated,  compounds  of  caffeine  and 
(Calzolari),  a.,  i,  812. 
sulphates,  anhydrous  (Calcauni  and 

Mabotta),  a.,  ii,  1056. 
alkyl  sulpliates,  hydrolysis  of  (Lin- 
hart),  A.,  ii,  927. 
hydrogen  sulphates,  cryosropic  and  con- 
ductivity measurements  of  (Poma), 
A.,  ii,  907. 
eul]>hides,  phosphorescent,  phototropv 
of  (Rodriguez  Molbelo),  A.,  u, 
1117. 
solubility  of,  in  fused  sodium  chlor- 
ide (Hoi'BEx),  A.,  ii.  1056. 
colloidal,    formation    of,    in    rubber 
solutions    (Lewis    and    Waums- 
LEY),  A.,  ii,  631. 
wires,  influence  of  absorbed  gaiM  on 
the    electrical    resistance    of    (SlB- 
verts),  a.,  ii,  1036. 
Xetalloidi,   action   of   thionyl   chloride 
on   (North  and  Haukman),  A.,  ii, 
84'2. 
Ketallo-quinolides    (Pomilio),    A.,    i, 

386. 
Metals,  arc  spectra  of  (Oellkbs),  A.,  ii, 
404. 
arc  flame  spectra  of  (Hertekstein), 

A.,  ii,  614. 

8i)ectra  of,  in   the  oxy-hydrogen  and 

chlorine-hydrogtn      flaiuea      (Har- 

nack),  a.,  ii,  215. 

oxy- hydrogen  flame  and  spark  spectra 

of  (Hartley  and  Mos.s),  A.,  ii,  821. 

Tacuum  tube  spectra  of  the  vapours 

of  (PoLLOK),  A.,  ii,  710. 
ellect  of  the  magnetic  tield  on  lines  in 
the  spectra  of  (Wah-Mohammad), 
A.,  ii,  874. 
photo-electric  properties  of  (Richard- 
son and  Compton),  A.,  ii,  1039. 
of   the    platinum   group,    ultra-violet 
siHJctra  of  (Miethe  and  Seegekt), 
A.,  ii,  2. 
volatility  of  (Crookes),  A.,  ii,  563. 
emission   of  electrons   by,   under   tlie 
influence  of  a-rays  (Bumstead  and 
McGougan),  A.,  ii,  1026. 
emission  of  fluorescent   Riintgeii  i-ays 

from  (Chapman),  A.,  ii,  518. 
pulverisation  of,  by  ultra-violet  light 

(Schulze),  A.,ii,  407. 
emission  of  d-rays  by  (Bumstead),  A., 
ii,  8. 


Metals,    heated,    emission    of   positive 

charges  by  (Reboul  and  DK  Bolle- 

mo.nt),  a.,  ii,  115. 
failure    to    produce    nulioactivity    in 
,        (Vincent   and   Biksill),    A.,    ii, 

417. 
electron  theory    of   (Jaff4),   A.,   ii, 

418. 
crystalIi.«iation  by  annealingof  hammer- 
hardened  (Robin),  A.,  ii,  1054. 
temjieringof  (Haxkiot),  A.,  ii,  1137. 
tensile  strength  of  (F.  A.  and  C.  L. 

LlNDEMANN),  A.,  ii,  1143. 
electrical  conductivity    of   (v.    Wei- 
maun),  A.,  ii,  418. 
boiling-points  of  (flREENWOOD),    A., 

ii,  534. 
condensation  of  the  vapours  of  (KoHi.- 

RcniJiTEU  and  KiiLEitJi),  A.,  ii,  739. 
electrical  tind  mechanical  displacement 

surfaces  in  (Stauk),  A.,  ii,  727. 
relation  between  electrical  resistance, 

fusion     temperature     and     atomic 

volume  of  (Stein),  A.,  ii,  418. 
fall  of  potential  of,  in  chlorine(RA18CH), 

A.,  ii,  122. 
electrolytic  corrosion  of  (White),  A., 

ii,  15. 
passivity   of   (Grube),    A.,    ii,   424  ; 

(Adlek),  a.,  ii,  891. 
formation   of,  as   minois  (PouL  and 

Puinosheim),  A.,  ii,  626. 
alteration   of    the    properties    of,    by 

mechanical   treatment  (Tammann), 

A.,  ii,  21,  1042. 
variation  of  ex}>an.sion  coeflicients  of, 

with  temperature  (Linhemann),  A., 

ii.  127. 
elasticity    of,    in    relation    to    their 

physical  constants  (Johnston),  A., 

li,  129. 
vacuum  distillation  of  binary  mixtures 

of  (Berry),  A.,  ii,  161. 
role  of  the  free  elections  in  the  sj^ecific 

heat  of  (Koeniosberoeb),   A.,   ii, 

427. 
solubility  of    argon    and    helium    in 

(Sievebts  and   Beiignek),   A.,  ii, 

1052. 
wet   oxidation    of    (Lambert),     T., 

2056  ;  P.,  197. 
action     of,     on    alkyldichloroamines 

(Ott),  A.,  ii,  948. 
action  of  thionyl  chloride  on  (North 

and  Hageman),  A.,  ii,  842. 
of  the    ammonium    sulphide    group, 

l)recipitation     of    (Cuktman     and 

Dcbin),  a.,  ii,  1212. 
finely  divided    (Kohlschl'TTER    and 

Noll),  A.,  ii,  731. 
heavy,    oxidation    relations   of  (Cer- 

VELLO),  A.,  ii,  634. 


INDEX   OF  SUBJECTS. 


ii.l507 


Metals,  liquid,  effect  of  pressure  on  the 
thermo-electric  behaviour  of  (SlEG- 
EL),  A.,  ii,  733. 
porous  (Hannover),  A.,  ii,  645. 
hexammine  salts  of  (Ephraim),    A., 

ii,  546. 
commercial,  purity  of  (Mylius),   A., 

ii,  450. 
replacement  of,  from  solutions  of  their 
salts,  by  hydrogen  (Ipatieff),  A., 
ii,  50. 
action  of,  on  fixed  picric  acid  (Sapo- 

.shnikoff).  a.,  i,  105. 
detection  of,  by  means  of  their  spectra 

(pe  Gramont),  a.,  ii,  875. 
electrolytic  analysis  of  (Belasio),  A., 

ii,  1096. 
separation  of  (Gharitschkoff),    A., 

ii,  489. 
use   of  the   mercury  cathode  in   the 
electro-analytical  separation  of  (Bav- 
MANN),  A.,  ii,  489. 
of  the  copper-aisenic  group,  precipita- 
tion and  separation  of  (Hinde),  A., 
ii,  688. 
MetatungBtates.     See  under  Tungsten. 
Meteoric  iron,  "burnt  zone"  of  (BEr- 

vvERTii  and  Tammann),  a.,  ii,  652. 
Meteoric  stoneB  from  Arizona -(Foote), 
A.,  ii,  1183. 
analyses    of   (Farrington),    A.,    ii, 
361. 
Meteorite  from  Arabia  (CotrYAx),  A.,  ii, 
1183. 
of  El  Nakhla  El  Baharia  (Ball),  A., 
ii,  361. 
Meteorites,  French  (Meunieu),  A.,  ii, 

776. 
Methaemoglobin,     formation    of,     from 
oxyhaimoglobin    (Letsche),    A.,  i, 
923. 
formation  and  estimation  of  (Barcroft 
and  MiJLLER),  A.,  i,  58. 
Metheemoglobineemia,    infective    (Boy- 
cott), A.,  ii,  186. 
Methane   {marsh -gas),    radioactivity    of 
(Satterly),  a.,  ii,  118. 
equilibrium  of  the  formation  of  (Pring 
and  Fairlie),  T.,  91. 
Methane,  tetranitvo-,  as  reagent  for  de- 
tection  of   ethylenic  and  tautomeric 
linkings  (Ostromisslensky),  A.,  i,  1. 
Methanetetracarboxylic      acid,      ethyl 

ester  (Scholl),  A.,  i,  238. 
Methanetricarboxylic  acid,  ethyl  ester, 

desniotropy  of  (Meyer),  A.,  i,  941. 
Methenyltrithiolacetic  acid,  formation 

of  (Hoxjuen),  a.,  i,  941. 
Methozide,  barium  (Chablay),  A.,  i,  3. 
sodium,    action   of,    on    2:3:4:5-tetra- 
chloropyridine    (Sell),    T.,    1193, 
1945;  P.,  165,  234. 


^-Methoxyacetophenone.amino-,  oi  benz- 
oyl    and      w-ciniiamoyl      derivatives 

(Lister  and  Robinson),  T.,  1301. 
2-Methoxy-l-acetyl-4-methylcoumarone 

and  its  derivatives  (Auwers),  A.,  i, 

485. 
)3-Methoxy-)3-o-ani8ylpropionic         acid 

(Biilmann),  a.,  i,  461. 
4-Methoxyaiithraiiilic      acid    and     its 

methyl    ester   and    acetyl    derivative 

(Friedlander,       Bruckner,      and 

Deutsch),  a.,  i,  319. 
4  Methoxyanthraquinone,   1-thiocyano-, 

and    its    derivatives   (Gattermann), 

A.,  i,  999. 
4-MethozyanthraqainonyltMolacetic 

acid  (Gattermann),  A.,  i,  1004. 
4-Methoxyanthraquino-l-thiophen 

(Gattermann),  A.,  i,  1004. 
S-Methoxybenzaldehyde,  6-bromo-,  and 
its  semicarbazone  (Pschorr,  Selle, 
Koch,  Stoof,  and  Treidel),  A.,  i, 
775. 

2-iodo-  (Mayer),  A.,  i,  478. 
o-Methoxybenzaldehyde-o-hydroxy- 

benzylhydrazone  and  nitioso-  (Cur- 

Tiu.s  and  Uetoros),  A.,  i,  507. 
o-Methoxybenzaldehyde-o-methoxy- 

benzylhydrazone   and   its   derivatives 

(CuRTiusand  Detoros),  A.,  i,  506. 
m-Methoxybenzaldehyde-«i-methoxy- 

benzylhydrazone  (Curtiu.s  and  Pot- 
ter) A.,  i,  507. 
73-Methoxybenzaldehyde-/j-methoxy- 

benzylhydrazone  and   its   derivatives 

(CuKTiL's  and  Traumann),  A.,i,  508. 
wi-Methoxybenzaldehydenitro80-»!- 

methoxybenzylhydrazone      (Curtiu.s 

and  Potter),  A.,  i,  507. 
3-Methoxybenzaldoxime,  2-amino- 

(Mayer),  A.,  i,  478. 
6-Methoxybenzamide,  2-amino-  (Feied- 

LANDEi!,   Bruckner,  and  Deutsch), 

A.,i,  319. 
l-^7-Methoxybenzeneazo-2-naphthol 

(CiiARRiER  and  Ferreri),  a.,  i,  813. 
1-0-  and  -p-Methoxybenzeneazo-2- 

naphthyl    methyl    ethers    and  their 

hydrochlorides  (CiiARRiER  and  Feu- 

keri),  a.,  i,  613. 
Methoxybenzfurazan.       See    Methozy- 

benz/sooxadiazole. 
2-Methoxybenzoic  acid,  4-  and   5-Jiydr- 

oxy-  (Fischer  and  Pfeffer),  A.,  i, 

559. 
3-Methoxybenzoic    acid,    2-amino-,  and 
its  salts  (EwiNs),  T.,  549. 

2-  and  6-amino-,  and  2-  and  6-bromo- 
(PscHORR,   Selle,     Koch,  Stoof, 
and  Treipel),  A.,  i,  775. 
4-Methoxybenzoic     acid.       See    Anisic 

acid. 
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6-Xethoxybenxonitrile    and    its    acetyl 

derivative  (Friei>l,\ndek,  Bruckseb, 

and  DErrscH),  A.,  i,  319. 
4-Xethoz7beiixopheiione     3-iodo-     di- 

chloride,   and  3-iodo-,    S-iodoso-,  and 

3-iodoxy-   (Willoerodt  and    Burk- 

UARU),  A.,  i,  630. 
Methoxy-o-beiiioqainonedioxime,chloro- 

(Gkeen  and  Kowe),  T.,  2457. 
5-Metlioxybeiii<.'<(M>xadiaiol«     {methoxti- 

bfnzfuraztin),  6-chIoro-,  and  its  oxide 

(Gkeen  and  Rowe),  T.,  '2457. 
o-Xetboxybensoylaeetie  acid,  a-oximioo- 

metliyl    cater    (Waul    and    Silber- 

zwEio),  A.,  i,  213. 
m-Methozybenioylacetic     acid,     ethyl 
ester  and  its  deiivativcs  (WAHLand 
StLBEKZWEKi),  A.,i,  114. 

oximiuo-,    methyl   ester  (Wahl  and 
SlLBRRZWRIfs),  A.,  i.  214. 

2-Methoz7-l  benioyl-4-methyl-eoamar- 

one  (AuwEUs).  A.,  i,  485. 

;<-4  Methoxybenzoyloxybensoic  acid, 
nu'tliyl  csttT  iMaiiii.neu),  A.,  i,  267. 

SMethoxybenxtliiazole,  l:4f//aniino-,  4- 
acetyl  derivative  (FicHTER  and  Beck), 
A.,  1. 106. 

tN-Kethoxybeniyl  alcohol  (Pschorr, 
DicKHAisEH,  and  Zeidlkr),  a,,  i, 
766. 

m-Methoxybeniyl  chloride  (Pschorr, 
DiCKU.vcsEr.,  and  Zeidler),  A.,  i, 
776. 

Tn-Methoxybensylamine  and  its  hydro- 
chloride (CcRTius  and  PorrER),  A., 
i,  608. 

c-Xethoxybenxylaioimido  (Cubtics  and 
Detoro.s),  a.,  i,  r)07. 

7>t-Kethoxybenzylazoimide  (CuBTlDS 
and  ruTTEii),  A.,  i,  508. 

p-Xethozybenzylazoimide  (Curtiu^  and 
Ti;ArMANN\  A.,  i,  508. 

47v-](ethoxybeiizyl-l:3-dimethyl-hyd- 
antoin  (.Iouxson  and  Nicolet),  A.,  i, 
585. 

4-^-Methozybenzylhydantoin,  i-vi- 

amino-,  4-«<-aniino-7)-hydroxy-,  4-m- 
bromo-,  4-hydroxy-,  4-a-hydroxy-7/i- 
nitro-,  4-7;i-nitro-,  and  their  salts 
(Johnson  and  Benois),  A.,  1,  809. 

o-Xethoxybenzylhydrazine  and  its  hy- 
drochloride and  nitroso-  (CuBTlusand 
Dktoros),  a.,  i,  506. 

m-Xethoxybenzylhydrazine  and  its 
derivatives  (CuRTiusand  Potter),  A., 
i,  607. 

^-Xethozybenzylhydrazine  and  its  de- 
rivatives (CuRTius  and  Traumann), 
A.,  i,  508. 

o-o-Methoxybenzylhydrazonopropionic 
acid  (CuRTiu-s  and  Detoro.s),  A.,  i, 
507. 


a-i'i-Xethoxybaszylhydrazonopropionic 

arid    (Cl'urirs    iind  PolTEU),    A.,    i, 

507. 
a-/)-Xethoxybenzylhydrazonopropioiiic 

acid  (CuRTius  and  Traumann),  A.,  i, 

508. 
o-Xethoxybenzylidene-;j-aminophenol 

(Manluot    and    Palmbeuu),    A.,    i, 

350. 
8-Methozybenzylideneaniline,      2-liydr- 
oxy-    (Senieu,     HuEriiEAiii),    and 
Clarke),  T.,  1956. 

2-iodo-  (Mayer),  A.,  i,  478. 
S-Kethoxybeozylidene-o-,     m-,   and  -p- 

anisidines,  'J-hv(iru.\y-(SENiKR,  Shep- 

iiKAun,  an't  Clarke),  T.,  1958. 
7n-Methozybenzylideneanthraquinonyl- 

2  hydrazone,     ;j-hyilroxy-    (Moin.Ai', 

ViEiiTKL,  and  Kei.nkr),  A.,  i,  705. 
^•Xethoxybeazylideneanthraquinonyl- 

1-  and  2  hydraiones  (Muhlau,  Yier- 

TKi„  nnd  Reiner),  A.,  i,  704. 
p-Kethozybenzylidenebisphenylanilino- 

acetamide  (Minovui  and  Zenovk  i), 

A.,  i,  700. 
p-Xethoxybeniylidenebisphenylchloro- 

acetamide  (Misovici  and  Zenovici), 

A.,  i,   700. 
V'Methoxybeiuylidenebisphenylphenyl- 

hydrazinoacetamide    (MiNovici    and 

Zenovici),  A.,  i,  700. 
8-Xethoxybenzylidene-o-,    -m-,  and  -p- 

bromoanilines,    2-hydroxy-   (Senier, 

Siiei'iieakd,  and  Clarke),  T.,  1957. 
S-^-Xethozybenzylidene-S-tJiobatylrho- 

danin  (N-agkle),  A.,  i,  795. 
/'-Xethoxybenzylidene-r^'ChloroaDiline 

(Fischer  and  Nehkr),  A.,  i,  438. 
3-Methoxybenzylidene-o-,  -in-,  and   -/>- 

chloroanilines,    2-hydroxy-   (Senier, 

Siiki'iieard,  and  Clai.kk),  T.,  1957. 
4-j>-Methoxybenzylidenehydantoin,  4-m- 

aniino-,    4-?/i-l)roino-,    and   4-//initro- 

(JoHNKON  and  Ben(;is),  A.,   i,  809. 
8-]Iethoxybenzylidene-y3-naphthyIa- 

mine,     2-hydroxy-    (Senier,     Shep- 

HEARD,  and  Clarke),  T.,  1958. 
S-Methoxybeniylidene-o-    and   -^-tolui- 

dines,     2-hydroxy-     (Senier,    Suep- 

HEARD,  and  Clarke),  T.,  1956. 
3-Methoxybenzylidene-o-,-4-,  -m-4-,  and 

-;)-xylidine8,     2-hydroxy-      (Senier, 

Shepheard,  and  Clarke),  T.,  1957  ; 

P.,  237. 
1-0-  Methoxybenzyl - 8-me thyl - 6 -pyr azol;  , 

one  (Cuutiu.s  and  Detoros),   A.,   i, 

506. 
4-Methoxy-5-benzylpyrimidine,6-chloro- 

2-amino-,    and    2:6-dichloro-    (Kast), 

A.,  i,  1023. 
o-Methozybenzylsemicarbazide      (Cur- 

TIU8  and  Detoros),  A.,  i,  607. 


INDEX   OF    SUBJECTS. 


ii.  1509 


o-Methoxy-j:^-clilorophenylacetic       acid 

(Straus),  A.,  i,  992. 

T-Methoxychromanone  and  its  senucarb- 

azoue  (Pehkin  and  Kobinson),  P.,  7. 

m-Methozycinnamic      acid,     a-amiuo-, 

benzoyl      derivative,      lactone      of 

(PSCHORR,  DiCKHAUSEll,  aud 

Zeidler),  a.,  i,  766. 

6-bromo-a-amino-,    o-betizoyl    deriva- 
tive, and  its  lactone  (PscHOUR  aud 
Koch),  A.,  i,  766. 
2-Methoxycoumarilic  acid  and  its  ethyl 

ester  (Auwkks),  A.,  i,  1009. 
2-Methoxycoumarone  (Auwers),  A.,  i, 

1009. 
o-Methoxy-ae-di-;)-clxlorophenyl-i^^^- 

pentadiene  (Straus),  A.,  i,  992. 
2-Metlioxy-5 :5-dietIiylbarbitaric       acid 

(Farbenfabriken  vorm.  F.  Baver 

&  Co.),  A.,  i,  1025. 
4-Metlioxydihydrochalkone  and  its  semi- 

carbazone    (Bakgellini    and    BlNi), 

A.,  i,  118. 
Methoxy-o-fZihydroxycatechol         hemi- 

ether,  /tea;«chIoro-,  and  its  derivatives 

(Jackson  and  Keli,ey),  A.,  i,  275. 
)3-Metlioxy-)3-3:4-dimethoxyplienyl- 

ethane,  a-nitro-  (Rosenmund),  A.,  i, 

449. 
/3-Methoxy-j3-3:4-dimethoxyphenyl- 

ethylamine     and     its     hydrochloride 

(Rosenmund),  A.,  i,  449. 
5  -  Me  tboxy-2 : 3  -  dime  thy  IcoumarUyl 

chloride  (Tami50R,Gunsberg,  Keller, 

Chanschy-Herzenberg,]        Rosen- 

KNOPF,  and  LiCHENrEXBAUM),A.,i,44. 
a-Methoxydiphenylacetanilide   (  Kling- 

er),  a.,  i,  557. 
^j-Methoxydiphenylamine,         ^'-chloro- 

(WiELAND  and  SiJssER),  A.,  i,  905. 
2'-Methoxyflavone    (Pistermann    and 

Tambor),  a.,  i,  486. 
3-Metboxyindole  and  its   -2-cafbozylic 

acid  and  ethyl  ester  (Auweks),  A.,  i, 

1011. 
3-MetIiozyindone-2-carboxyIic         acid, 

ethyl  ester  (Hantzsch  and  Gajewski), 

A.,  i,  870. 
;3-Methoxymelilotic  acid  (Biilmann  and 
Starcke),  a.,  i,  461. 

and  its  methyl  ester  (BlILMANN  aud 
HoFF),  A.,  i,  462. 
^-Methoxy-j3-p-methoxyphenylethyl- 

amine  and  its  hydrochloride  (Rosen- 
mund), A.,  i,  449. 
//-Methoxymethylaminoazobenzene, 

^)-nitro-     (Witt    and     Kovetschni), 

A.,  i,  518. 
3-])Iethozy-4-methyl-l:2-benzantlira- 

quinone       (Scuoll,        Neuberger, 

Tritsch,     and     Potschiwauscueg), 

A.,  i,  563. 

C.  ii. 


3-lIethoxy-4-methyl-l:2-benzanthrone-9 

(Scroll,  Neuberger,  Tkitsch,  aud 

Potschiwauscueg),  A.,  i,  563. 
2-Methoxy-5-metliylbeiizylideiie-^- 

aminophenol  (Manchot    and   Palm- 

berg),  a.,  i,  350. 
2-Methozy-5-metbylbenzylideiie-j'^- 

anisidine  (Manchot  and  Palmbebg), 

a.,  i,  350. 
5-Metlioxy-2-inetliylcoumarili8  chloride 

(Tambor,        GtJNSBERG,        Keller, 

Chanschy-Herzenberg,         Rosen- 

KNOPF,  and  Lichentenbaum),  A.,  i, 

45. 
2-Metlioxy-4-methylcoamarilic  acid  and 

its    ethyl     ester     (Auwers),    A.,    i, 

1010. 
2-Uet]ioxy-4-methylcoumarone 

(Auwers),  a.,  i,  1010. 
3-Methozy-4:5-inethylenedioxybenx7l- 

amine  and  its  salts  (Rugheimir  and 

Ritter),  a.,  i,  447. 
;3-3-Metboxy-4:5-methyleiiedioxybenzyl- 

iminopropyl  methyl  ketone(RuGHEiM- 

er  and  Ritter),  A.,  i,  447. 
8-Methoxy-6:7-methylenedioxy-3:4-di- 

hydrotsoquinoline     and     its     picrate 

(Decker),  A.,  i,  581. 
6-Methoxy-4:5-methylenedioxy-l- 

methyI-2-dimethylamiiioethylbeazene 

(FiNZi  aud  Freunu),  A.,  i,  898. 
Methoxymethylmenthol       (Chemische 

Fabrik     auf     Aktien    vorm.     E. 

Sobering),  A.,  i,  479. 
2-Methoxy-l-methyliiaphthalene-6- 

phthaloylic  acid  (Scholl, Neuberger, 

Tritsch,    and     Potschiwauscheg), 

A.,  i,  563. 
6-Methoxy-5-methyl-2-naphthyl- 

phenylmethaiie-2-carboxylic  acid 

(Scholl,  Neuberger,  Tritsch,  and 

Potschiwauscheg),  A.,  i,  563. 
6-Methozy-l-methylqiiiiiolau,     4-cyano- 

(Kaufmann,  Peyer,  and  Widmee), 

A.,  i,  651. 
6-Methoxy-4-methylqainoline,  synthesis 

of  (PiCTET  and  Misner),  A.,  i,  650. 
Methoxymethylsantalol       (Chemische 

Fabrik  auf  Aktien  vorm.  E.  Sche- 

ring),  a.,  i,  479. 
a-Methoxy-a-methylsuccinic  acid,  ethyl 

ester  (Hope),  T.,  907. 
5-3Iethoxy-2-methyltetrahydroisoquinol- 

ine,  6-  and  7 -hydroxy-  (Pyman  and 

Remfry),  T.,  1606  ;  P.,  228. 
Methoxynaphthaldazine    (Pascal    aud 

Normand),  a.,  i,  147. 
1-Methoxynaphthalene,  4-nitro-  (WoRO- 

shzoff),  a.,  i,  145. 
1  -Methoxynaphthalene-4-Balphomc 

acid,  sodium  salt  (Woroshzoff),  A., 

i,  145. 
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4-Methoxy-a-naphth7lainiiie     and      iU 

hydrochloride   and    acetyl    derivative 

(Wokcshzoff),  A.,  i,  145. 
1-0-  and  -7;-]fethoz7-2-naphthyl     ethyl 

etheri  and  their  hydrochlorides  (CllAli- 

KIEK  and  Feiiukui),  a.,  i,  813. 
7/(-Xetlxozy-i3-T)henoxypropioaio       aeid 

(I'kukis  and  Hoiunsun),  P.,  7. 
S-Hethozjrphenylacetio  acid  (Phchork, 
DicKUAVSKi:,  and  Zeidlkr),  A.,  i, 
766. 

6-broiuo-  (PscBOKR  and  Kocu),  A.,  i, 
767. 

6-bronio-4-hydroxy-,   and   its    deriva- 
tives, and  4-hydroxy-,  ethyl   ester 
(PscHORR,  Skllk,    Koch,    Stoof, 
and  Trkipel),  A.,  i,  776. 
/'•Methozyphenyl  dimethylaminomethyl 

ketone    and     its     hydriodide     (Vos- 

wi.NtKKi.),  A.,  i,  14;;. 
/S-Methozy-yS-phenylethane,         a  nitro- 

(KosKSMlNIi),  A.,i,   I  lit. 
a-p-Methoxyphenylethylamine.     See  a- 

Anisylethylaniiiti'. 
/3-Methoxy-/3-phenylethyIaniine  and  /3- 

hydroxy-,    and    their    hydrochlorides 

(Rosenmund),  a.,  i,  449. 
2  Xethoxy  -  5  -  phenyl  -  6  -  e  thy  Ibarbituric 

acid    (Fakiienfabuiken     vokm.     F. 

Hayek  A:  Co.),  A.,  i,  1025. 
.5-;^Methoxyphenyl-6-ethylbarbitaric 

acid    (Fakbenfabuikrx    vorm.     F. 

Bayer  &  Co.),  A.,  i,  1025. 
3-Methoxyphenylglycine-2-carbozyl- 

amide  (Fi:iEnL\Ni'Eu,Bia'CKNEi:,  and 

Dkitsch),  a.,  i,  31  y. 
5-MethoxTphenylglycine-2-carboxylic 

acid  (titiEULANDEK,  Bku<knek,  and 

Ueutsch),  a.,  i,  319. 
/^-Methoxyphenylq/c/ohezylcarbinolaiid 

its    chloride    (Schmidlin     and     v. 

Escuer),  a.,  i,  437. 
4-/>-Kethozyphenylhydantoin,      5-thio- 

(JoHxsoN  and  Cheunoff),  a.,  i,  811. 
fl-Methozyphenyl-o-hydrozy-p-tolyl- 

acetic  acid,  lactone  of  (Stoermeu  and 

Fkikmei,),  a.,  i,  46. 
o-o-Meihoxyphenylohydroxy-^-tolyl- 

acetic  acid,  lactone,  melting  point  of 

(SrocKMAXN),  A.,  i,  862. 
/3-o-Methoxyphenyl-ai3-f/(-/>-hydroxy-o- 

tolylpropionic  acid  and  its  derivatives 

(Stokumer  and  Friemel),  A.,  i,  45. 
2-o-Hethoxy  phenyl  -  5  -  methylcoumaran 

(SroERMEK  and  Fkiemel),  A.,  i,  46. 
2-o-Methoxyphenyl-5-methylcoumaran- 

1-carboxylic  acid  and  its  derivatives 

(Stoermer  and  Fkiemel),  A.,  i,  45. 
4-o-lIethoxyphenyl-7-methylcoumarin 

(Stoermer  and  Friemel),  A.,  i,  45. 
2-o-](ethoxyphenyl-5-methylcoamarone 

(Stoermer  and  Friemel),  A.,  i,  46. 


j3-;7-Methoxyphenyl-/3  4  methylcj/(/o- 
hexan-2-onylpropiophenone8    (Cruik- 

SHANKs),  A.,  i,  l^^K 

4-o-Methoxyphenyl-7-methylhydrocoa- 

marin,      3-broino-     (Stoermer    und 

Friemel),  A.,  i,  45. 
a-o-and;)-Methoxyphenylnaphthylamine 

(Knoll  &  Co.),  A.,  i,  345. 
p-lfethoxyphenylpropionio      acid,      a- 

aniino-/3-»(bronio-       (.loiissox      and 

Benois),  A.,  i.  809. 
0-,  WI-,    and    y'-Hethoxy-3-phenylpropi- 

onic  acids,  /3-auiinu-  (Posner),  A.,  i, 

455. 
SMethoxyphenyl- 'I -propyl  alcohol,  a-2- 

hydroxy-  (DorEiTEAirj,  A.,  i,  620. 
/'-Xethoxyphenyl^'opropylamine  and  its 

hydrochloride     (Rosenmund,     Man- 

NICH,  and  Jacobsoiin),  A.,  i,  443. 
3-Methoxyphenylpyravic  acid,  6bruino- 

(P8(;iioiu;  an<l   Kocii),  A.,  i,  766. 
4-Kethoxypropiophenone,       w-chloro-2- 

hydroxy-    (Pkrkin  and    Robinson), 

P..  8. 
2-lfethozypyridine,  8:5-r//cli1oro-4- 

hydroxy-,    und    its  salts  (Sell),  T., 

1948. 
2-Methozyquinazolone  (McKee),  A.,  i, 

140. 
Methozy-o-qninocatechol       hemiether, 

Acrachloro-   (Jackson  and   Kelley), 

A.,  i,  275. 
6-lCethozyqainoline,    absorption    spec- 

tram    of    (Dobbie    and    Fox),     T. , 

77. 
6-Methozyqainoline,  4-cyano-,  mcthio- 

dide  (Kaifma.nn,  Peyer,  and  Win- 

mer),  a.,  i,  651. 
6-Methozy-4-qninolyI     methyl    ketone 

(Kaufmann,  Peyku,  and  Kunkler), 

A.,  i,  1018. 
^'-Methozystilbene,  ;>-nitro-   (Hewitt, 

Lewcock,  and  Poi'E),  T.,  607. 
2-7H-Methozy8tyryl-4-dihydroqainazol- 

one   methiodide,    2;j-hydroxy-   (Boo- 

ERT  and  Geiger),  A.,  i,  511. 
2-Hethozythionaphthen-l-carbozyIic 

acid,  and  its  methyl  ester  (Auwers), 

A.,  i,  1011, 
/H-Xethozytriphenylmethane     (Kauff- 

MANX  and  Pannwitz),  A.,  i,  351. 
8-Methozy-7-valerolactone       (Leuchs, 

GiCA,  and  Brewster),  A.,  i,  604. 
l-o(or        /3-)-MethozyTinylthiolanthra- 

quinone  (Gattermanx),  A.,  i,  1004. 
Methyl  alcohol,  distillation  of(BiRSTEiN, 
Denneler,  and  Heiduschka),  A., 
i,  67. 

fusion  curve   of  (Tammann),  A.,  ii, 
1135. 

chemical  action  of  (v.  Liebig),  A.,  i, 
824. 
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Methyl  alcohol,  pyiogenic  decomposition 

of,  by  means  of  the  electric  current 

(Lob),  a.,  i,  824. 
action  of  sunlight  on  (Gibbs),  A.,  ii, 

1119. 
ester  formation  in  (Goldschmidt  and 

Thuesen),  a.,  ii,  1154. 
role   of,    in  metabolism   (Voltz    and 

Dietkich),  a.,  ii,  575. 
compounds  of,  with  bromine  and  with 

hydrogen     bromide     (Maass     and 

McIntosh),  a.,  ii,  825. 
toxicity  of  (Boeseken  and  Water- 
man), A.,'  ii,  968. 
and  ethyl  alcohol,  relative  toxicity  of, 

towards  the  rate  of  reproduction  in 

Hydathm  scnta  (Whitney),  A.,  ii, 

968. 
detection  of  (Sailer),  A.,  ii,  301,  392  ; 

(Voisenet),  A.,ii,  392 ;  (Wirthle), 

A.,  ii,  607. 
detection    of,    in    presence    of    ethyl 

alcohol  (Aweng),  A.,  ii,  695. 
detection  and estimationof  (Wirthle), 

A.,  ii,  1002. 
detection  and  estimation  of,  in  alco- 
holic  liquids    (Bono  :    Schlicht), 

A.,  ii,  1103. 
estimation   of,    in  presence,  of   ethyl 

alcohol    (SiMMONDs),    A.,    ii,    208 ; 

(Koenk;),  a.,  ii,  1003. 
Methyl  chloride,  combustion  of  mixtures 

of  air  and  (Saposhnikoff),  A.,  i, 

329. 
ether,    compounds    of,    with   halogen 
hydrides  (Maass  aud  McIntosh), 
A.,i,  825. 

mono-,   di-,    and    <n-sulphides   (de 
Lattre),  a.,  i,  745. 
bcnzylinethylaininoethyl     ether     and 

its  picrate  (Clarke),  T.,  1809. 
isobutyl  ether,   chloro-  (Blaise    and 

Picard),  a.,  i,  747. 
dimethylaminoethyl    ether    and     its 

picrate  (Clarke),  T.,  1808. 
thiolmethyl  ether  and  its  derivatives 

(de  Lattre),  A.,  i,  745. 
iodide,    action   of    mercuriammonium 

chloride  on  (Low),  A.,  i,  751. 
8-aroinobutyl  sulphide   and  its   salts 

(Schneider  and  Kaufmann),  A., 

i,  837. 
8-aminoethyl   sulphide   and  -its  salts 

(Schneider,  Muller,  and  Beck), 

A.,  i,  191. 
8-dimethylaminoethyl   sulphide,    me- 

thiodide  of  (Schneider,  Miller, 

and  Beck),  A.,  i,  192. 
8  methoxyethyl     sulphide     and     its 

mercurichloride  (Clarke),  T.,  1806. 
7-cyanopropyl   sulphide    (Schneider 

and  Kaufmann),  A.,  i,  837. 


Methyl   S-aminobutylsulphone   and    its 

salts  (Schneider  and  Kaufmann), 

A.,  i,  838. 
8-aminoethylsulphoue    and   its    salts 

(Schneider,  MtJLLEit,  and  Beck), 

A.,  i,  192. 
iS-dimethylaminoetliylsulphoue,  meth- 

iodide    of    (Schneider,    Muller, 

and  Beck),  A.,  i,  192. 
5-aminobutyl  sulphoxide  and  its  salts 

(Schneider  and  Kaufmann),  A., 

i,  838. 
8-aminoethyl  sulphoxide,  and  its  salts 

(Schneider,  MCller,  and  Beck), 

A.,  i,  192. 
7-aminoproi)yl  sulphoxide  and  its  salts 

(ScHNKiDER,  Muller,  and  Beck), 

A.,  i,  192. 
8-Methylaceanthrenequinone    (Lieber- 

MANN  and  BuTEscu),  A.,  i,  467. 
3-Methyl-2acetonyl-4-quinazolone 

(MuMM  and  Bergell),  A.,  i,  1015. 
2-Methylacetophenone,  tw-chloro-w- 

bromo-5-amino-,     and     a)-chloro-4(6)- 
bromo-5-amino-,     acetyl    derivatives, 
and  their  derivatives  (Kunckell  and 
Blumenreuter),  a.,  i,  269. 
3-Methylacetophenone,  a)-chloro-6- 

amino-,     and     «-chloro-ft)-bromo-6- 

amino-,   acetyl  derivatives  (Kunc- 
kell and  Blumenreuter),  A.,  i, 

269. 
w:4-fZichloro-6-amino-,    and  its  acetyl 

derivative  (Kunckell  and  Lillig), 

A.,  i,  1027. 
8-Methylacetylacrylic    acid    (Farben- 

FABRIKEN   VORM.    F.    BaYER    &  Co.), 

A.,  i,  414. 
5-Methylacridine,  condensation  of,  with 

nitrosodimetliylaniline      (Kaufmann 

and  Vallette),  A.,  i,  655. 
lO-Methylacridinium  salts,  2:?>-di&xamo- 
(Benda),  a.,  i,  651. 

chloride,    3:6-dtamino-   (Cassella  & 
Co.),  A.,  i,  517. 
jS-Methyladipic  acid,    o5-rfibromo-,  and 

its  methyl  ester  (Davies,   Stephen, 

and  Weizmann),  P.,  95. 
j3-Methyl8BSCuletin,  derivatives  of  (Bar- 

GELLiNi    and    Maktegiani),    a.,    i, 

292. 
4-Methyl-l-  aud  3  allyluracil  (Bucken- 

dorff),  a.,  i,  55. 
4-  and  5-Methylaininoanthraqninones, 

1-thiocyano-,     and     their    derivative 

(Gattermann),  a.,  i,  1000. 
Methylaiiunoantiiraquinone-2-carbozyl- 

ic  acid  and  its  salts  (Bauische  Ani- 

LiN-  &  Soda-Fabrik),  a.,  i,  979. 
4-Methylaminoanthraquinonyltluol- 

acetic  acid    (Gattermann),    A,,    i, 

1004. 


iLl512 


INDEX   OF  SUBJECTS. 


4-aud  S-Hethylaminoanthraqoino-l-thi- 
aioles  (Gaitkkmann),  A.,  i,  1005. 

^'-Methylaminoazobenieae,  ;>-nitro-  and 
its  acetyl  derivative  (  Witt  and  KoPET- 
scH.Ni),  A.,  i,  518. 

2-Metli7laiiunobenioio  acid,  4-bronio- 
(£mNOEB  and  Fbirolandkh),  A., 
i,  729. 

Hethylaminodiphenylacetic  acid 
(HiLTz  and  Seyuel),  A.,  i,  910. 

/S-Methylaminoethylmercaptan  and  its 
piriate  (Uakriki,  ami  Colman),  A., 
1,  .')30. 

6-Methylamino-2ethyltliiol-4-iiiethyI- 
pyrimide  (Junss),  A.,  i,  589. 

Methylaminoc2/L-/ohexane  (Sabatier  and 
iUiLiiE),  A.,  i,  103. 

3  Hethylamuio-4hydroz7phenylarsinie 
acid  (BKnrHKiM\  A.,  i,  818. 

(-Methylamiao-«-imino-3S-"''hydrozy- 
a7-diphenylpentane    (SrATH),    A.,    i, 
979. 

a-Methylamino-d-3:5-(/{-iodo-4-hydrozy- 
pheaylpropiooio  acid  (Johnsun  and 
NlcoLKi),  A.,  i,  .')SG. 

a-Methylaminomethylglacoside  and  its 
additive  compound  with  silver  iodide 
(Irvine  and  Hynu),  T.,  1141. 

6-]fetliylamino-4-methyl-2-pyrimidone, 
and  5-nitro-  (Joh.s.s),  A.,  i,  589. 
6-amino-,    acetyl   derivative  (Johns), 
A.,  i,  799. 

ffi-Methylaminophenol  and  it«  dibcnzoyl 
derivative  (BiBURiNOERand  Tanze.v), 
A.,  i,  347. 

Methylaminophenylacetio  acid,  ethyl 
eater  (ForuNEAU  and  Vila),  ^.,  i, 
26. 

l-/7-Methylamiaophenyl-3:4dimetbyl-5- 
pjrrazolone  and  its  1-p-acetyl  deriva- 
tive (Farbweuke  vorm.  Meisteb, 
Lucius,  &  Bruning),  A.,  i,  136. 

l-j)-lfethylaminophenyl-2:3:4-trimethyl- 
5-pyrazolone,  aud  its  p-acetyl  deriva- 
tive (Faubwekke  vorm.  Meister, 
Lucius,  k.  Brcning),  A.,  i,  136. 

2-Methylaminoterephthalic  acid,  methyl 
esters       (Wkgscheiuer,      Faltis, 
Black,  and  HiTfERT),  A.,  i,  264. 
salts  and  esters  of  (Weuscueloer  and 
Huppert),  a.,  i,  464. 

4-  Methylamino- 1  •  thiolanthraqainone, 
derivatives  of  (Gatteumann),  A.,  i, 
1000. 

Methylaniline  telluri-bromide  and  -chlor- 
ide (Gutbier,  Flurt,  and  Ewald), 
A.,  i,  689. 

Methylaniline,  o-bromo-j7-niti-oso-,  and 
0-,  and  «i-chloro-jj-nitroso-  (Fischer 
and  IfEBER),  A.,  i,  438. 

a-Methylanilinodiphenylacetomethyl 
anilide  (Klinger),  A.,  i,  558. 


XethylaailinoBuccinanil  (Wauren  aud 

Grose),  A.,  ii,  962. 
iV-Methyl-o-aniaidine       and       nitroso- 

(KoNiG  and  Heckek),  A.,  i,  495. 
/i-MethyIanthraeene-10-carbozylio  acid 

1,Lieiiek.mann   and   Bltescu),  A.,   i, 

467. 
4-Methvlanthranol,  1-chloro-  (Fischer 

and  /ikgler).  A.,  J,  754. 
l-Methylanthraqoinone,  nitro-  (Fischer 

and  ZiEULEiO,  A.,  i,  755. 
2-Methylanthraqainoae,       1-thiocyano- 

((iArrKRMANN),  A.,  i,  999. 
3-Methylanthraquinone,  2-bronio-  (Hkl- 

LEu,  Gruntual,  aud  Ruhte.sberg), 

A.,  i,  358. 
4-MethyIanthraqainoDe,     nitro-1-hydr- 

oxy-  (Fischer  and  Zieolbr),  A.,  i, 

754. 
1 :2-]Cethylanthraqalnoneimiiiasole 

(FAunENFAnniKEN  vor.M.    F.  Bayer 

A:  Co.),  A.,  i,  141. 
Methyl  a-antbraqainonyl  Hulphide  and 

sulphoxide  (Fries*  aud  E.ngeluert/), 

A.,  i,  1006. 
2-Methylanthraqaiiio-l-thiazole     (Gat- 

tkrman.n),  a.,  i,   1005. 
2-Methylantixraqaino-l-thiophen  aud  its 

-carbozylic  acid  (Gatterm ANN),  A.,  i, 

1U04. 
Methylatropiniamsnlphuric  acid  (Hoff- 
mann, La  Koche  &.  Co.),  A.,  i,  897. 
p-Methylbenzaldazine      (Pascal      aud 

NoRMASii),  A.,  i,  146. 
S-Methylbenialdozime,  2-amino- 

( Mayer),  A.,  i,  478. 
4-Methyl-l:2-benzanthraquiiione,        3- 

ainino-,      3-hydroxy-,     aud      3-iodo- 

(ScHOLL,  Neuberger,  Tritsch,  and 

Potschiwau.scheg),  a.,  i,  564. 
5-Methyl-l:2-benzanthraquinone,      and 

5-broino-,     l-nitro-,     and      l-nitro-5- 

bromo-  (Scholl  and  Tritsch),  A.,  i, 

36. 
Methylbenzanthrone    (Scholl),   A.,    i, 
196. 

nitro-   (Badiscuje  Anilin-   &  Soda- 
Fabrik),  a.,  i,  475. 
a-Methylbenziminazole,  cyauo-  (Bogebt 

and  Wise),  A.,  i,  451. 
5-Metbylbenzoci/c^butadiene,    6-amino- 

(Nastukoff    and    Kronebebo),  A., 

i,  962. 
Methylbenzoylacetone.     See  a-Phenyl- 

yS-methylbutane-ay-dione. 
0-,  m^,  and  j^-Methylbenzylanilines  and 

their  hydrochlorides  (Law),  T.,  158. 
l-7J-Methylbenzyl-2:3-dimethyl-6-pyr- 

azolone    (Curtius   and    Sfbenger), 

A.,  i,  139. 
3-Methylbenzylideneaniline,         2-iodo- 

(Mayer),  A.,  i,  478. 
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2J-Methylbenzylidenedipyrrocoline 

(ScHOLTz),  A.,  i,  386. 
p-Methylbenzylidenepicolide  (Scholtz), 

A.,  i,  386. 
3-Metliyl-4-benzylidenepyrazolone-l- 

carbamidine  and  oxiinino-  (Schrsta- 

KOFF  and  Kazakoff),  A.,  i,  1032. 
l-j!>-Metbylbenzyl-3-methyl-5-pyrazo- 

lone,     hydrochloride   and   4-oximino- 

(CuRTlus  and  Sprenoer),  A.,  i,   139. 
^^-Methylbenzylsemicarbazide    and    its 

derivatives  and  nitroso-  (Kessleis  and 

RupR),  A.,  i,  219. 
C-Methylbindone  (Hantz.sch  and  Zort- 

MAX),  A.,  i,  872. 
4-Methyl-6-bromomethyldihydrouracil, 

4-bromo-5-hydroxy-    (Kirchek),    A., 

i.  54. 
l-Methyl-4-a;8-f?ibromopropylbenzene 

and    its    nitrosocliloride     (Kunokell 

and  Dettmar),  A.,  i,  432. 
Methylbrucine  acetate  (Mossler),  A.,  i, 

297. 
/8-Methyl-Ao-buten-7-one         (Farben- 

fabriken  vorm.  F.  Bayer  &  Co.), 

A.,  i,  414. 
Methyli«obutyluracil    (BOckexdorff), 

A. ,  i,  55. 
Methylcarbamic  acid,  methylammonium 

salt  (Fighter  and  Becker),  A.,  i,  15. 
9-Methylcarbazole-3:6-diplitlialoylic 

acid  and  its  dimethyl  ester  (Ehren- 

reich),  a.,  i,  130. 
9-Methylcarbazole-  3-phthaloylic      acid 

and  its  methyl  ester  (Ehrenreich), 

A.,  i,   1.30. 
Methylcarbithionic    acid.      See  Acetic 

acid,  dithio-. 
Methy  Icarbonatodi-  o-coumaric  acid 

(Fischer  and  Hoe.sch),  A.,  i,  859. 
Methylcarbonatodiferulic  acid  (Fischer 

and  Hoesch),  A.,    i,  859. 
4-Methylcarbonato-2:6-dimethoxybenz- 

oic  acid  and  its  methyl  ester  (Flscheu 

and  Pfeffer),  A.,  i,  559. 
Methylcarbonatoferulic    acid     and    its 

chloride  (Flscher  and  Hoesch),  A., 

i,  859. 
4-Methylcarbonatoferuloyloxybenzoic 

acid  (Fischer and  Hoksch),  A.,  i,  859. 
5-Methylcarbonato-2-hydroxybenzoic 

acid,     methyl    ester    (Fischer    and 

Pfeffer),  A.,  i,  559. 
3-Methylcarbonato-4:5-rf?liydroxybenzo- 

ic  acid  (Fischer  and  Frkudenberg), 

A.,  i,  887. 
jj-Methylcarbonatohydroxybenzoyl 

chloride  (Fischer  and  Freudexberg), 

A.,  i,  472. 
5-Methylcarbonato-3-hydroxy-Vtoluio 

acid.     See  Methylcarbonato-orsellinic 

acid. 


4-    and    5-Methylcarbonato-2-methoxy- 

benzoic  acids,  methyl  esters  (Fischer 

and  Pfeffer),  A.,  i,  559. 
a-Methylcarbonato-)8-naphthoic  acid  and 

its  chloride  (Fischer  and  Hoesch), 

A.,  i,  859. 
2-Methylcarbonato-3-naphthoic  acid  and 

its  chloride  (Fischer  and  Hoesch), 

A.,i,  859. 
4-a-Methylcarbonatonaphthoyloxybeiiz- 

oio    acid    (Fischer    and    Hoesch), 

A.,  i,  859. 
2:2'-Methylcarbonato-3'-naphtlioyloxy-3 

naphthoic  acid  (Fischer  and  Hoesch), 

A.,  i,  859. 
Methylcarbonato-orsellinic      acid      (5- 

methylnarbonatoS-  hydroxy-  o  -  toluic 

acid)  and  its  methyl  ester,  and  their 

/3-methyl     ethers       (Fischer      and 

Hoe.sch),  A.,  i,  869. 
4-Methyl-2-i>t-7-chloro-a)3-f?ibroniopro- 

pylquinoline    and    its    hydrochloride 

(Spallino  and  Cucchiaroni),  A.,  i, 

582. 
Methylchlorophyllides      (Wii.LST.iTTKii 

and  Stoll),  A.,  i,  286. 
4-Methyl-2-i!;-i-7-chIoropropenylquino- 

line  (Spallino    and    Cccchiaroni), 

A.,  i,  582. 
a-Methylcboline  and  its  salts  and  deriva- 
tives (Mengk),  A.,  i,  74,  949. 
Methyh'socodeine  niethiodide  (Psohorr 

and  Dickhauser),  A.,  i,  578. 
4-Methylcoumarilic     acid,   2-hydroxy-, 

ethyl  ester,   and  its  salts  (AuwERs), 

A.,  i,  1010. 
l-Methylcoumarone,    4-nitro-,    and  4:6- 

f^initro-  (Hale),  A.,  i,  567. 
1-Methylcoumaranone-l-carboxylic 

acid,  ethyl  ester  (AiTWERs),  A.,  i,  1009. 
xV-Methyldewodihydrohydrastinine 

and  its  .salts  (Freund  and  Shibata), 

A.,  i,  488. 
«is-MethyM:2:l':2'dianthracenexan- 

then  (Ullmann  and  tJRM^NYi),  A., 

i,  716. 
5-MethyI-l:2-dibenzantbraquinone, 

pentahromo-   (ScHOLL  and   Tuitsch), 

A.,  i,  36. 
Methyldiethylcarbinylurethane     (Ver- 

einigte  Chinixfabriken  Zimmer  & 

Co.),  A.,  i,  542. 
Methyldiethyl-j8-hydroxyethylamnion- 

ium   aurichloride    (Emmert),    A.,    i, 

253. 
1-Methyl-l :2-diethyl«/c/opropane    (Ku- 

NER),  A.,  i,  247. 
l-Methyl-9:10-dihydroanthracene    (Fis- 
cher and  Ziegler),  A.,  i,  754. 
4-Methyl-9 :  10-dihydroanthracene,       1  - 
chloro-  (Fischer  and  Zieglee),  A.   i, 
754. 
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3  Methyldihvdroindole,  benzoyl  deriva- 
tive (v.  Bkaun  aod  Kirschbaum), 
A.,  i,  499. 

4-Meth7ldih7droindoloanthrene,  C-hydr- 

oxy-  (ScuoLi,   ami    TunscH),    A.,    i, 

36. 
3-Hethyldihydro-2-p7riimdone,     5:6-di- 

amino-,  and  its  fonnyl  tierivative  and 

5-nitro-6-amino-  (.Johns).  A.,  i,  320. 
4-Methjl-l:6-dih7dro-6-p7riinidone,     2- 

oximino-   (JoiiNHON    and    Shetard), 

A.,i,  911. 
4-MethyM:6  dihydro-6  pyTimidone-2- 

oziminothiolpropionic  acid  (John.son 

.aiiil  SitK.rAiiK;,  .\.,  i.  1*11. 

4  Meth7l-l:6-dihydro-6-pyriinidone  2- 
thiolozalacetio    acid    (Juun.so.v    and 
SHEi'Aun),  A.,  i,  911. 

4  Methyl-l:8dihydro  6  pyrimidone  2- 
thiolpyrnvic     acid     (.Johnson     and 
Shki'akd),  a.,  i,  911. 
2-Methyl-4-dihydroqainazolone,  and   3- 
amino-,    methifHlidfs   (Uogert  and 
Geujkr),  a.,  i,  :"»11. 
bromo-,    and    6-nitro-    (Boorrt    and 
Oricer).  a.,  i,  396. 
3-  Methyl -4  dihydroqalnaiolone      ethio- 
diile  (Hoi;Kr.T   and  CJeigkr),  A.,  i, 
511. 
amino-,     and     nitre-    (Booirt    and 

Geirer),  a.,  i,  896. 
6-nitro-,     methiodide     (Bocert    and 
Okioer),  a.,  i,  511. 
13  Methyl-5:7:12:14  dinaphthanthradi- 
quinone  (W.   11.  and  M.  Mills),  T., 
2201. 
3-MethyIdiozindole,       and        S-bromo- 
(KoiiN  and  Osteusrtzkr),  A.,  i,  51. 
Methylene,  derivatives  of  (Staudinger 
and  Kitpfer),  A.,  i,  245. 
iodide,   decomposition   of   (Campbell 
and  Rawdon),  A.,  i,  741. 
Methylene-blne,    bleaching    of    (Lasa- 
KKFF),  A.,  ii,  219,  513  ;  (Gebhard), 
A.,  ii,  513. 
stable  positives  with  (y  Cajal),   A., 

ii,  407. 
reduction  of,  by  milk  bacteria  (Fred), 

A.,  ii,  1199. 
use  of,  as  indicator  in  iodometric  titra- 
tions (Sinnait),  a.,  ii,  681. 
Methylenecamphor,      nitro-      (Fob.ster 

and  Withers),  T.,  1331. 
Methylenedicotamine     and     its     salts 
(Frkdnd  and  Fleischer),  A.,  i,  491  ; 
(Fueund),  A.,  i,  579. 
Methylenedihydrocotamine  and  its  salts 

(Fkeund  and  Daube),  A.,  i,  491. 
c-Methyldihydromorphimethine    methyl 
ether,  bromohydro.xy-,  and   its  hydr- 
iodide   (Pschorr,   Dickhau.ser,    and 
d'Avis),  a.,  i,  720. 


Methylene-l:3-dimethyl-A^-n/'-/uheKen- 

S-one,  6-hydio.xy-,  and  its  copper  salt 

(Rr  HEM  ANN  and  Levy),  T.,  "2551. 
Methylenedinarcotine     and     its     salts 

(FitKiNK  and  Flkischer),  A.,  i,  490  ; 

(FuKi-NU),  A.,  i,  579. 
3:4-Methylenedioxybenzylamine  and  its 

derivatives  (Mannuii  and    Ki"niAL\ 

A.,i,  218. 
3:4  Methylenediozybenzylaminoacetal 

and  its  hydrochloride  (Mannicu  and 

Kri'HAL),  A.,  i,  851. 
3:4-Methylenediozybeniylaminoaoetie 

acid,     ethyl     ester,     and     derivatives 

of   (.Mannk  H   and    Ki'phal),    A.,    i, 

218. 
3:4-Methylenediozybeniyl(i{iohloroaoet- 

amide  (Mannich  and  Kuphal),  A.,  i, 

851. 
3:4-MethyIenediozyben>ylethanolamine 

and  its  hydrochloride  (.Mannii  H  aiul 

Kn-iiAL\  A.,  i,  8.'il. 
w»/^-Methylenedioxyben2yl-6-methyl- 

1:2:4  triazole,  ."{-hydroxy-  (KrrR  and 

Oestrkuhep.),  A.,  i,  220. 
3:4-MethyleDediozybensylsemicarbazide 

and  its  derivatives  (RuPE  and  Oest- 

reicheu),  a.,  i,  220. 
7np-Methylenediozybenzyl-l:2:4-tri- 

asole,    3hydro.\y-    (i{tPE  and   Oest- 

rkicher),  a.,  i,  220. 
6:7-Methylenedioxy-3:4-dihydro/.w- 

qninoline,    derivatives   ot    (Deckei:), 

A.,  i,  1018. 
l^ethylenediozydiBteario     acid,      ethyl 

ester  (TsciiiLiKiN),  A.,  i,  tiOl. 
6:6-Methylenedioxy-l-hydrindone-2- 

oxalic  acid  (Ki;iik.mann),  T.,  17:J.''». 
3-7/(;j  Methylenedioxyphenyl-3-3-ani8yl- 

idenec,'/t'/opentan-2-onylpropiophenone 

(Stp.ikolek),  A.,  i,  782. 
/3-7/i;;-Methylenedioxyphenyl-;8-3- 

benzylidene'7/'/"pentan-2-onylpropio- 

phenone  (.Stkieolek),  A.,  i,  782. 
6:6-Methylenedioxy-l-phenyl-4:5- 

indenopyrazole-3-carboxylio  acid 

(Kihemaxk  and  I>kav),  T.,  254.'). 
/3  -TO7?-MethyIenedioxyphenyl-^-4- 

methylc(/(,76hexan-2-onylpropiophe- 

nones  and  their  derivatives  (Stiueg- 

ler),  A.,i,  783. 
/3-mjwMethylenedioxyphenyl-/3-2-r!/c/y- 

pentanonylpropiophenone      and      its 

derivatives  (Stiiik(;leii),  A.,  i,  781. 
/3-?«p-Methylenedioxyphenyl-3-3-pi- 

peronylidenec2/^/i9pentan-2-onylpropio- 

phenone  (Strieglek),  A.,  i,  782. 
Methylenediozyphthalidecarbozylic 

acid  (Rvhemann),  T.,  783. 
2-Methyle«edioxy8tyryl-4  dihydro- 

qninazolone  (Bogert  and  Beal),  A., 

i,  395. 
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Methylene-I-liydrindone,  2-liydroxy,  and 

its  derivatives  (RuHEMANN  and  Levy), 

T.,  2546  ;  P.,  316. 
Methylene-5:6-methylenedioxy-l- 

hydrindone,  2-hydroxy-,   and  its  ani- 

lide  (RuHEMANN  and  Levy),  T.,  2549. 
Methylene-3-methylene-3-methylc?/('(^o- 

pentan-1-one,  5-hydroxy-,and  its  deriv- 
atives (RuHEMANN  and  Levy),T.,2,oo1. 
S-Methyieneoctane   (Clarke  and    Rie- 

gel),  a.,  i,  405. 
Methylethylammonium    chlorides,    pre- 
paration of  (Mackenzie),  A.,  i,  9. 
l-Methyl-3-ethylbenzene,      6-iodo-,     6- 

iodoso",   and  6-iodoxy-  (Willgerodt 

and  Jahn),  A.,  i,  21. 
y8-Methyl-;8-ethylcholine    chloride    and 

platinichloride  (Mexge),  A.,  i,  74. 
4-Methyl-l-ethylcouinaranone 

(Auwers),  a.,  i,  1011. 
/3-Metliyl-o-ethylcrotoiiic  acid,  7-cyano-, 

ethyl  ester  (Blanb  and  Thorpe),  T., 

889. 
2-Metliyl-3-ethyldiliydroindole   and    its 

derivatives  (Konig  and  Becker),  A., 

i,  496. 
2-Methyl-3-ethyl-4-dihydroquinazolone 
ethiodide  and  rnethiodide  (Bogert 
and  Geiger),  A.,  i,  511.   . 

6-amino-  (Bogert  and  Geiger),  A.,  i, 
396. 
4-Metliyl-l-  and  3-ethyldihydrouracilB, 

5:5-fZibromo-4-hydroxy-         (BtrOKEX- 

dorff),  a.,  i.,  54. 
jS-Methyl-o-ethylglutaconic  acid,  and  its 

derivatives  (Bi.axd  and  Thohi'E),  T., 

1569. 
jS-Methyl-y-ethylglutaconic      acid,     o- 

oyano-,     ethyl     ester     (Blanp     and 

Thorpe),  T.,  888. 
Methylethyl-jS-hydroxyethylamine 

hydrocliloride  and   aurichloride    (Km- 

mert),  a.,  i,  253. 
2-Methyl-3-ethyl-4-hydroxyquinazoline, 

and  its  platinichloride   (Bogert   and 

Heidelberger),  a.,  i,  216. 
Methylethylolivil  (Koerner  and  Yan- 

ZETTi),  A.,  i,  352. 
Methylethylisoolivil      (Koerner      and 

Vanzetti),  a.,  i,  353. 
d-  and  Z-Methylethylphenacylthetine 

salts,  rotation  of  (Taylor),  T.,  1124  ; 

P.,  148. 
2-Methyl-4-ethylphenyl     iododichloride 

(Willgerodt  and  Jahn),  A.,  i,  21. 
2-Methyl-4-ethylplienyW2ciilorovinyl- 

iodoniam  hydroxide,  salts  of  (Will- 
gerodt and  Jahn),  A.,  i,  22. 
Methylethylpropyhsobutylammonium 
hydroxide,  attempted  resolution  of 
(Wrdekind),  a.,  i,  948. 

salts  of  (Pope  and  Read),  T.,  523. 


Methylethylpropyl-;3-hydroxyethvl- 

ammonium  auri-  and  platini-chlorides 

(Emmeut),  a.,  i,  253. 
4-Methyl-3-ethyl-l-propyluracil  (BucK- 

endorff),  a.,  i,  55. 
4-Methyl-3-ethyl-a-pyrone,    6-hydioxy- 

(Bland  and  Thorpe),  T.,  1569. 
2-Methyl-3-ethyIpyrrole-4:5-dicarboxy- 

lic     acid,     4-ethyl    hydrogen     ester 

(Piloty  and  Wilke),  A.,   i,  900. 
2-Methyl-l-ethylquinolylene-4(2')- 

quinaldine    salts    (Kaufmann    and 

Vonderwahl),  a.,  i,  503. 
5-MethyJ-l-ethyl-l:2:3-triazole  and   its 

4-carboxylic      acid      (Wolff      and 

Kri'che),  a.,  i,  10.30. 
4-Methyl-l-and  S-ethyluracils,  5-amino-, 

and  5-bromo-  (Buckendorff),  A.,  i, 

54. 
2-MethyIfaran,  formation  of,  from  far- 

furylideuehydrazine   (Kijner),  A.,  i. 

204. 
Methylfurfuraldehyde  and  w-hydroxy-, 

j8-naphthylamine        derivatives        of 

(CooPERand  Nuttall),  T.,  1080;  P., 

139. 
Methylglacoside,     a-amino-,     and     its 

hydrobromide       and       hydrochloride 

(Irvine  and  Hynd),  T.,  1137. 
/3-Methylglutaconic     acid,     derivatives 

of   (Bland  and    Thorpk),    T.,    865, 

1565  ;  P.,  49. 
Methylglyoxal,  preparation  of  (Meisen- 

heimer),  a.,  i,  831. 
6(4)-Methylglyoxaline,  condensation  of, 

with  chloral  (Gernghos.s),  A.,  i,  314. 
6(4)-Methylglyoxaline-4(6)-aldehyde 

anil  of  (Gerngross),  A.,  i,  316. 
6(4)-Methylglyoxaline-4(5)-carboxylic 

acid  and  its  salts  and  etl) yl  ester  (Gern- 
gross), A.,  i,  316. 
5(4)-Methylglyoxaline-4(6)-chloroacetic 

acid,  salts  and  derivatives  of  (Gern: 

gross),  a.,  i,  315. 
5(4)-Methylgloxaline-4(5)-glycollicaoid 

and  its  salts  and  derivatives  (Gern- 
gross), A.,  i,  315. 
5(4)-Methylglyoxaline-4(5)-glyoxylic 

acid    and    its  salts    and    derivatives 

(Gerngross),  A.,  i,  316. 
A^-Methylgranatenine,  salts  of  (Will- 

st.\tter  and  Waser),  A.,  i,  18. 
Methylguanidine,  occurrence  oi',  in  the 

urine   in   parathyroidectomy  (Koch), 

A.,  ii,  1194. 
n- Methylguanidine  platinichloride 

(Schenck),  a.,  i,  425. 
Methylhaemin  (Kxjster  and  Grkinbk), 

A.,  i,  670. 
Methylapoharmine  methohydroxide  and 

rnethiodide     (Ha-senfratz),    A.,     i, 

578. 
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Methyla/Mharmine      bromo-      (Haskn- 
FRATZ),  A.,  i,  209. 
iodo-,    and    its    hydriodule    (Haskn- 
FRATZ),  A.,  i,  388. 
Y-MethylhepUne,  7-bromo-    (Kijnkr), 

A.,  i,  247. 
S-Methjlheptanoio     aeid,      7-hydroxy- 

(MOROENSTEKS),    A.,  i,   709. 

S-Methylheptan-^-ol  and  its  salts  (Bjr- 

LOiHs),  A.,  i,  229. 
/i-Methylheptan-C-oI  (GrRRBrr),  A.,  i, 

527. 
S-Methyl-Ay-heptene  (Bjelottss),  A.,  i, 

230. 
7Meth7l-A<>-r -hexadiene (Bjxlouss),  A., 

i,  229. 
l-Meth7l'-i/^/ohezadien-6-ol,p«TUachloro- 

(ZiNCKF.  and   Pfafkexdorf),   A.,   i, 

964. 
0-,  m-,  and  jT-Methylhezahjdrobensyl- 

aminei  (Gkionahd  and  Hellkt),  A., 

i.  623. 
S-Methylhezahydrocarbaiole     and     its 

salts  (Schmidt  and  Siowart),  A.,  i, 

616. 
Methylryc/ohezane,     A^j-a  bromo-     (Bo- 

nuorx  and  TAnocRv),  A.,  i,  253. 
0-,   7/)-,   and   p-Xethyln/c/ohezaneearb- 

oz7loiiitrilei(QRlGNARPandBRLLET), 

A.,  i,  623. 
7-Meth7lhezaii-/9-ol  and  its  salts  (Bje- 

Louss),  A.,  i,  229. 
]feth7le2/(-/obezanols,  action  of  bromine 
and    aluminium    bromide   on    (Bo- 
DKOUX  and  Tabourt),  A.,  i,  253. 

condensation    of    lorniaMehyde    with 
(MrRATand  Cathala),  A.,  i,  847. 
j3-4-Methylfi/c/ohezan-2-on7l-3-phen7l- 

eth7l  8t7r7l    ketone   (Cruikskanks 

and  ScHWYZER),  A.,  i,  785. 
7-Meth7l-A/3-hezene  (Bjelou.ss),  A.,  i, 

229. 
l-lleth7l-A'-cycZohezen-2-ol,  3  3:4:5:5:6- 

/i«irachloro-   (ZiNCKE    and    Pfaffen- 

dorf),  a.,  i,  964. 
Meth7l-A'-eyc/ohezen-3-one,     isomerism 

of  (Rabe  and  Pollock),  A.,  i,  987. 
2-Meth7l-A^-eycZohezen-4-one-l-carb- 

0Z7lic  acid,  ethyl  ester  and  its  deriva- 
tives (Dieckmann),  a.,  i,  857. 
4'-Methyk!/f/ohezylamino-4-meth7l- 

cj/cZohexane  and   its  phenylcarbamide 

(Sabatieh  and  Mailhe),  A.,  i,  103. 
2-    and    3-Meth7lci/c7(/hezylideneacetic 

acids  and  their  eth}'!  and  inetliyl  esters 

(AxrwERs  and  Ellinoer),  A.,"i,  188. 
l-Metbylr?/c/ohezyl  methyl  ketone  and 

its  semicarbazone  (Wallach  and  Ha- 

WORTH),  A.,  i,  569. 
Metbylhydantoin    oxime    and    phenyl - 

hydrazone  (Schmidt  and  Thumanx), 

A.,  i,  719, 


1  -Methyl- 1  -hydrindenol,  2:2: 3  :S-c;t- 

bromo-  (Simonis  and  Kirschten),  A., 

i,  270. 
4-XethyM-hydrindone,  7-liydroxy-,  and 

its  derivatives  (Ai'wers),  A.,  i,  107. 
a-Methylhydrozyeamphor,  a-nitro-  (For- 

8TK.U  and  WiiHKits),  T.,  1332. 
6-]Cethyl-2'-hydrozydiphenylaniine,2:4- 

rftnitro-  (Ullmann  and  Sanh'),  A.,  i, 

104. 
5-XethyI  2-hydrozymethyIfuran 

(Hi.anksma),  a.,  i,  291. 
4-lfethyl-5-hydrozymethylaracil  and  its 

sodium  salt  (Kircheii),  A.,  i,  53. 
2Methyl-4-hydrozyqninaioline,  and  di- 

brouio-,  ami  prntahromn-  (Bogert  and 

HEinKMiKiKiEu),  a.,  i,  21.'>. 
2-Xethyl-4-hydroxyquinazoline8alpho- 

nic  acid,  bromo-,  and  its  barium  salt 

(Bor.ERT  and  Heidelberg er),  A.,  i, 

215. 
Methyliminodiacetie  acid,  derivatives  of 

(Fkanch I.MONT  and  Dimisky),  A.,  i, 

753. 
8-MethyIindamine,    4-hydroxv-    (Hell- 

Elt),  A.,  i,  918. 
2-lIethylindandione,    2-chloro-,   and  2- 

iodo-  (Hantzsch  and  Oaiewski),  A., 

i,  870. 
1-Methylindene,     l:2:3-<rtbromo-,     and 

its    acetyl    derivative    (SiMONis    and 

Kirschten),  A.,  i,  270. 
1-Kethyl-l-indenol,    2:3-rfibronio-     and 

3-broino-2-iodo-  (SiMOXls  and  Kirsch- 
ten'), A.,  i,  270. 
2-Methylindole,  additive  compounds  of, 

with  3-trinitrobenzt-ne,  trinitrotoluene, 

trinitroaniline     and     picryl     chloride 

(Ciu.sA  and  Vecchiotti),  A.,  i,  755. 
3-Methylindole,  additive  compound  of, 

with     picryl     chloride     (Ciusa     and 

VEf-riHOTTl),  A.,  i,  755. 
1-Methylindigotin       (ErriNOER       and 

Fkikklandek),  a.,  i,  728. 
2-MethylindoIe-3-ar8inic   acid    and    its 

salts   and   5-chloro-  (Boehringer    k 

Sohne)  A.,  i,  .')23. 
2-Methylindole-3-carbozylic     acid    and 

its  barium  salt  and  ethyl  ester  (Oduo), 

A.,  i,  649. 
3-Methylindole-l-     and      -2-carbozylic 

acids  and  their  derivatives  (Oddo),  A., 

i,  649. 
4-Methylindoloanthrone  and    its    poly- 

meride  (Scholl and Tritsch),  A., i,37. 
3-Methylindophenol,     4'-amino-     (Hel- 
ler), A.,  i,  918. 
Methylindophenols  and  their  derivatives 

(Heller),  A.,  i,  917. 
2-Methylindyl-3-benzoquinone    and    its 

derivatives  (MuHlau  and  Redlich), 

A.,  i,  129, 
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l-Methylifiatin,     2-c?zchloro-,     and     its 

salts  (KoitN  and  Klein),  A.,  i,  800. 
l-Methylisatin-p-cliloroaiiil,      5-chloio- 

(Ettikger  and  Frikdlander),  A.,  i, 

728, 
3-Methylmeiithan-3-ol    {l:Z-dimethyl-^- 

\mjn-opylvyc\ohexan-\-ol)  (Vanin),  A., 

i,  788. 
Methylmenthone  and  its  semicarbazone 

(RuPK,  ScHOBEL,  and  Abegg),  A.,  i, 

573. 
4-Metliyl-5  methylenedihydrouracil,     4- 

bronio-  (KiRCHEii),  A.,  i,  54. 
/3-Methyl-5methyleneheptane  (Clarke 

and  Beggs),  A.,  i,  150. 
^-Methyl-e-methyleneheptane    (Clarke 

and  Beggs),  A.,  i,  151. 
€-Methylmorphimethine,     hydrates     of 

(PscHORR  and  Dickh.Kuseb),  A.,  i, 

578. 
7-,     5-,     and     e-Methylmorphimethine 

methyl  ethers  and  their  hydriodides 

(PscHORR  and  Dickhai'ser),    A.,  i, 

579. 
1-Methylnaphthalene-iV-phthaloylic 

acid,  2-aTnino-  (Scholl,  Neuberger, 

Tritsch,  and  Potschiwauscheg),  A., 

i,  563. 
l-Methylnaphthalene-6-phthaloyIic 

acid,      2-aniino-,      and       2-liydroxy- 

(ScHOLL,  Neuberger,  Tritsch,  and 

Potschiwauscheg),  A.,  i,  564. 
2'-    and    4'-Methyl-o-naphthoylben2oic 

acid  (ScHOLL  and  Tritsch),  A.,  i,  36. 
5  -  Methy  Inaphthylphenylmethane  -  2'- 

carboxylic  acid,  6-hydroxy-  (Scholl, 

Neuberger,  Tritsch,  and  Potschi- 
wauscheg), A.,  i,  563. 
l-Methyl-2-naphthylphthalimide 

(Scholl,  Neuberger,  Tritsch,  and 

Potschiwauscheg),  A.,  i,  5(>3. 
o>-4'-Methyl-a-naphthyl-o-toluic  acid  and 

its  ammonium  salt  and  w-hydroxy-, 

lactone  of  (Scholl  and  Tritsch),  A., 

i,  36. 
Methylnitroamino-j^-phenetidine,  3:5•d^- 

nitro-  (Reverdin  and  Liebl),  A.,  i, 

440. 
Methylnitrosoamino-o-,  and  -^j-pheneti- 

dines,    3:5-rfJnitro-    (Reverdin    and 

Liebl),  A.,  i,  440. 
S-Methyl-Aye-octadiene  (Bjelouss),  A., 

i,  229. 
S-Methyloctane  (Clarke),  A.,  i,  405. 
5-Methyloctan-S-ol    (Clarke),     A., 

405. 
5-Methyloctaii-6-ol  (Bjelouss),    A., 

229. 
S-Methyl-A^-octene  (Bjelouss),   A., 

230. 
S-Methyl-Af-octen-e-ol    and     its     salts 

(Bjelouss),  A.,  i,  229. 


Methylolivil  (Koerner  and  Vanzetti) 

A.,  i,  352. 
Methybsoolivil    (Koerner    and    Van- 
zetti), A,,  i,  353. 
Methylparabanic      acid,       oxime      of 

(Schmidt),  A.,  i,  540. 
;3-Methylpentajie,  )8-bromo-,  and  $S-di- 

bromo-  (Kijner),  A.,  i,  246. 
MethylcycZopentane,      preparation       of 
(Nametkin),  a.,  i,  172. 

nitration  of  (Nametkin),  A.,  i,  175. 
l-Methylci/c/opeiitan-3-one-4-ozalic 

acid,    ethyl  ester   (Ruhemann),  T., 

1733. 
l-Methyl-A^-cyr/openteiie-2-carboxylic 

acid  (Wallach),  A.,  i,  878. 
Methy l«/c/opentenolone    and    its    salts 

and  derivatives  (Meyerfeld),  A.,  i, 

628. 
o-  and   iS-Methyl  pentosides,    action  of 

nucleosidase  on  (Levene,  Jacobs,  and 

Medigreceanu),  a.,  ii,  577. 
Methylphseophorbides       (Willstatter 

and  Stoll),  A.,  i,  286. 
Methyl-j[>-phenetidiiie,  3:5-dznitro-  (Re- 

VKBDix  and  Liebl),  A.,  i,  440. 
6-Methylphenoxazine,     3-nitro-     (Ull- 

manx  and  Sani^:),  A.,  i,  104. 
o-4-Methylphenoxypropionic  acid,   «-2- 

cyano-  (AuwERs),  A.,  i,  1011. 
Methylphosphinio  acid,  liydroxy-,  and 

its  salts  (Page),  T.,  428  ;  P.,  39. 
Methylpicolide  (Scholtz),  A.,  i,  886, 
;3-MethyIpropane-a7-dicarboxylic    acid, 

fiy-dicyauo;  ethyl   ester  (Hope),  T., 

911. 
l-Methyl-2-i.wpropenylcj/c/opeiitane 

(Kijner),  A.,  i,  758. 
l-Methyl-4-isopropyl-3-a3-rfibromopro- 

pylbenzene    (Kunckell    and    Dett- 

mar),  a,,  i,  432. 
d-  and  Z-Methylisopropylcarbinols    and 

their  derivatives  (Pickard  and  Ken- 
yon),  T.,  630. 
l-Methyl-4-wopropylcyc7ohexadiene-3- 

one,  6-chloro-2:5:6-^nnitro-  (Robert- 
son and  Briscoe),  T.,  1970. 
l-Methyl-2-tsopropylideneq/rZopeiitane 

(Kijner),  A.,  i,  758. 
Methyl    propyl   ketone,    formation  of, 
from    a-ethylbutyric    acid,    in    the 
organism  (Blum  and  Koppel),  A., 
ii,  188. 

chloro-,       and      its      semicarbazone 
(Blaise),  A.,  i,  606. 
l-Methyl-2-Mopropylcj/cZopeBtaiie    (Kij- 
ner), A.,  i,  758. 
l-Methyl-3-?sopropyk2/'Zopentane.     See 

Diliydropulegene. 
t-l-Methyl-3-?sopropyl('i/c^pentan-l-ol 

(Wallace  and  Challenger),   A.,  i, 

263, 
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3-Methyl-6-i«opropylphenyl  a  bromo- 
propyl  ketone  (Ki'Sikkli,),  A.,  i,  433. 

a-3-Methyl-6-i.wpropylphenyl-A«-bntyl- 
ene,  uiid  iUi  ilibrotnide  aud  a-cliloro- 
/3-bromo-  (Kuxckell),  A.,  i,  433. 

4-Methyl-l-  and  3-propylarMil  (KOcic- 

KNDliIlKK),  A.,  i,  .15. 

S-Methylpulegeae,       constitution       of 

(Rupe,  ScHOBRL,  and  Abeoo),  A.,  i, 

573. 
S-Kethylpolegol  (RrPE,  Schobel,  and 

ABEG(i).  A.,  i,  573. 
3-lfethyl-5-pyrasolone,  4-bromo-  4-uitro- 

(WisMCE.NTs  and  Goz),  A.,  i,  53. 
S-Methylpyraiolone-l-oarbamidine 

(ScHESTAKuKK   and    Kazakokk^,   a., 

i,  1032. 
2-lCethylpyridine     telluri-broniide    and 

-chloride     ((Jutbiek,      Flury,     and 

EwALi>),  A.,   i,  689. 
l-Methylpyridiiiiani  hydroxide,  action 

of,   in   the  organism   (Kohlbavbch), 

A.,  ii,  74. 
4-Methyl-a-pyroiie,    6-chloro-,     and    6- 

hydroxy-,  and  its  salts  (Hlank  and 

Thorpe),  T.,  865. 
2-]fethyl-4-qainaiolone.    See  2-Methyl- 

4-hydroxyquinazoline. 
o-MethylqiiiiuiitroIe,l<-//-achIoro-, nitrate, 

and  its  derivatives  (ZiNCKR  and  Ffae- 

FENDOUF),  A.,  i,  964. 
o-Methylquinol,     <<r^rachloro-,     and    its 

derivatives    (Zintke    and    Pfaffex- 

dorf),  a.,  i,  964. 
2-    and    4-]Cethylqainolin«    methoper- 

chlorates  and    their  derivatives  (K5- 

Nio),  A.,  i,  654. 
4 -Kethylqainoline-2-acrylie  acid  (S pal- 
lino  and  Cl'cchiaroxi),  A.,  i,  582. 
Methyl-red,    measurement  of  liydrogen 

ion  concentration  by  means   of  (Pa- 

LITZ8CH),  A.,  ii,  87. 
Methyltcopolaminium      salts      (Hoff- 
mann, La  Kociie  k  Co.),  A.,  i,  897. 
Methylscopolaminiamsalphnric        acid 

(HitFF.MANN,    La   liOfHE   &   Co. ),    A., 

i,  897. 
3-Methylstilbene,  6-nitro-4-cyano-,  and 

4:6-(fjnitro-  (HoRSCHE),  A.,  i,  180. 
a-Methylstyrene  ozonido  (Harkib.s  and 

V.  RlEDENSTEIN),  A.,  i,  674. 
o-Methylstyrene  (Emde),  A.,  i,  802. 
2:2'-MethyIsalphone-4:4'-azozytolaene 

(ZiNCKE  and  Rollhaijser),    A.,    i, 

651. 
2-Methylsulphonebensoic  acid,  4-amiDO-, 

acetyl  derivative  (ZiNCKK  iind  Roll- 

HAiJSER),  A.,  i,  551. 
Methyltannin,   properties  of  (Herzig), 

A.,  i,  792. 
Methyltartrondiamide  and  its  acetyl  de- 
rivative (Bardroff),  A.,  i,  752. 


2-Methyltetraliydrou'oqainoline,  6-  and 

7-hydroxy-,       and       7:8-rfi'hydroxy-, 

liydrochloride  (I'yman  and  Kkmkry), 

T.,   1604;  P.,   228. 
7-  and  8-Methyltetrahydoquinolines  and 

their  pyridine  dves  (KiiNKi  and  Beck- 

Kit),   A.,   i,   496.' 
2-]fethyltetrahydroi'.s-(>qainolimam- 

acetic  acid  iodide,  /-nienthyl  ester  i  i 

(Wkukkino  anil  Nky),  A.,  i.  501. 
3-Methyll:2:3:4  tetrahydro  xanthyl- 

iam     chloride     and     its     derivatives 

(Bor.s('HE  and  Gkykr),  A.,  i,  892. 
4-llethyl-l:4-thiaxan     and      its      salts 

(Clarke),  T.,  1.186;  P.,  218. 
4-MethyM:4-thiaxan-4-aeetio  acid,     4- 

bromo-,    ethyl   estor    (Ci.akke),    T., 

1809. 
Methyl-d-thiocarbamidoethylsalphone 

(ScHNEiDBii,  MOllba,  aud  Beck),  A., 

i,  192. 
Methyl-^-thiooarbimidobatylsnlphone 

(Schneider  and  Kai  kmann).  A.,  i, 

837. 
7-Methylthiocoamarin,    6-nitro-  (Clay- 
ton and  Ouuukn),  T. ,  214. 
1-Methylthiolanthraquinone     ( ( >  ati'E  u  - 

MANN),   A.,  i,  999. 
fi-  Methylthiolanthraqoino- 1  •  thiazole 

(Gaitkrmann),  a.,  i,  1005. 
^-Methylthiolbenialdehyde  and   its  de- 
rivatives (Gattkrmann),  a.,  i,  985. 
0-      and      ;>-Methylthiolbenzaldehydes 

and   their  derivatives   (Kkikdl.vndi'.i: 

and  Lf.nk),  A.,  i,  702. 
^-Methylthiolbenzoio     acid     (Gattrr- 

mann),  a.,  i,  985. 
2-MethylthioI-4  benzylidene-l:5-di- 

hydro-5-glyoxalone     (Johnson     and 

Nicoi.kt;,  a.,   i,  808. 
2-Methylthiol  4-ben2ylidene-l-methyl- 

l:5-dihydro-6-glyoxalone      (Johnson 

and  NnoLET),  A.,   i,  808. 
l-MethylthiolnaphthaIene4-azodimeth- 

ylaminobenzene  and  its  Jiydrochloridc 

(Zincke  and  SfiiiJTz),  A.,  i,  348. 
l-l[ethylthiolnaphthalene-4-azo-/3- 

naphthol  (Zinikk  and  Sciiijiz),  A., 

i,  348. 
l-Methylthiolnaphthalene-4  diazoniam 

salts  (Zinckk  and  ScHiJrz),  A.,  i,  348. 
l-Methylthiolnaphthalene-4-diazoBalph- 

onic    acid,    salts    of    (Zincke    and 

Scuutz),  a.,  i,  348. 
1  -Me  thylthiolnaphthalene  -4-hydrazine  - 

sulphonic  acid,  potassium  and  barium 

salts  (Zincke  and  Schutz),  A.,  i,  348. 
2-Methylthioltoluene,4-amino-,  5-bromo- 

4-amino-,    5-bromo-4-iodo-,    4-cyano-, 

4-iodo-,    4-iodo-2-/r/chloro-,     and     5- 

nitro-4-amino-    (Zincke    and    Koll- 

HAiJsER),  A.,  i,  550. 
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Methylthioltolyl    4-ioclochloride,    24ri- 

cliloro-   (ZiNCKE  and    Rollhauser), 

A.,  i,  551. 
2-MethyltMol-io-tolyltrimethylammon- 

iuin    chloride   and   iodide    and    their 

derivatives  (ZiNCKE  and  Rollhau.seii), 

A.,  i,  550. 
4-MethyltMol-/3-naphthaquiiione  and  its 

derivatives  (Zincke  and  Schutz),  A., 

i,  349. 
4-Metliyl(l)-tMonaphthen,         6chloro- 

3-hydroxy-    (Kalle    &    Co.),   A.,    i, 

209. 
4Metliyl-l-thionaphthen-o-carboxylic 

acid,    6-chloro-3-liydroxy-  (Kallk   & 

Co.),  A.,  i,  209. 
l-Metliyl-4-p-tolylanthraquinone  (Seer 

and  Karl),  A.,  i,  572. 
l-Metliyl-4-jD-tolylanthrone-lO       (Seer 

and  Karl),  A.,  i,  572. 
1-Methyltriazole  and   its   -5-carboxylic 

acid   (Wolff  and   Kruche),   A.,    i, 

1030. 
a-Methyltricarballylic    acid,     and    its 

ethyl  ester  (Hope),  T.,  902. 
/S-Methyltricarballylic  acid  and  its  an- 
hydride (Hope),  T.,  910  ;  P.,  93. 
M  ethyl  triethylammoniuni    iodide    and 

platinichloride  (Pope  and  Read),  T.  , 

528. 
as-Metliyl-3:3'-trimethylenedibenzo- 

s^iVopyran    (Borschk    and    Geyer), 

A.,  i,  894. 
2  -  Methy  Itrimethylenimine       ( F  a  r  b  e  n  - 

fabrikex  vorm.   ¥.  Bayer  &  Co.), 

A.,  i,  822. 
Methyltripropylammonitiin  iodide,  com- 
pound of  thiocarbamide  and  (Atkins 

and  Werner),  T.,  1990. 
Methyltyrosine,  synthesis  of  (Johnson 

and  Nicolet),  A.,  i,  585. 
Methylurethane,   hydroxy-    (Curtius), 

A.,  i,  429. 
a-Methylvaleric  acid,  /8-imino-7-cyano-, 

ethyl  ester  (Thorpe),  T.,  256. 
Methyl-violet,  poisonous  action  of  (FiJH- 

NER),  A.,  ii,  792. 
Methylxanthotoxic  acid  and  its  methyl 

ester  (Thoms  and  Preis),  A.,  i,  40. 
Mica  as  a  source  of  manurial  potassium 

(Blanck),  a.,  ii,  677. 
Microbes    {micro-orgnnisms),    action   of 

uranium     salts    on     (Agulhon     and 

Sazerac),  a.,  ii,  973. 
Microoalorimeter  for  estimation  of  heat- 
production  in  physiological  processes 

(Hill),  A.,  ii,  20. 
Microscope    slide,     electrically    heated 

(Cottrell),  a.,  ii,  1160. 
Milk,      pre.servation     of     samples      of 
(RocQiiEs),  A.,  ii,  1218. 

bacteria  in  (Fred),  A.,  ii,  1199. 


Milk,   total  solids  of  (Splittgekber), 

A.,  ii,  1218. 
secretion  of  (Mackenzie),  A.,  ii,  184. 
influence  of  chemical  compounds  on 

the  secretion  of  (Fixgerling).  A., 

ii,  464. 
influence  of  freezing  on  the  composi- 
tion of  (Mai),  a.,  ii,  580. 
hydrogen  ion  concentration   and   the 

clotting    of    (Allemann),    A.,    ii, 

1079. 
influence   of    salts   on    the   action   of 

rennet  on  (Kent),  A.,  ii,  184. 
passage  of  colostrum  into  (Engel  and 

Dennemark),  a.,  ii,  184. 
cow's,    variation    in    composition    of, 
with     diet     (Helle,     MOller, 
Prausnitz,   and    Poda),    A.,   ii, 
786. 

iron  content  of  (Edelstein  and  v. 
Csonka),  a.,  ii,  184. 
"dissected,"   experiments   in   feeding 

with  (MoCollum  and  Hart),  A., 

ii,  365. 
fresh,  influence  of,  on  growth  (Hop- 
kins), A.,  ii,  779. 
steiile,    enzymes    in     (Harden     and 

Lane-Claypon),  a.,  ii,  664. 
proteins,  cleavage  of,  by  gastric  juice 

(Abderhalden  and  Kramm),  A., 

ii,  573. 
souring  of  (Richmond  and  Huish), 

A.,  ii,  610. 
the  gnaiacum-guaiacol  test  for  (Schkrn 

and  Schellhase),  A.,  ii,  701. 
Schardinger's    reaction    for   (Romer), 

A.,  ii,  610. 
detection  of  added  water  containing 

nitrates  in  (Tillman.s),  A.,  ii,  306. 
detection  of  benzoic  acid  in  (Revis), 

A.,  ii,  1007. 
detection  of  benzoic  and  salicylic  acids 

in  (Philippe),  A.,  ii,  500. 
detection  of  formaldehyde  in  (Gians), 

A.,  ii,  1218. 
estimation  of  the  acidity  of  (R.\MM- 

stedt),  a.,  ii,  102. 
estimation   of   casein  and    lactose   in 

(Malenfant),  a.,  ii,  1218. 
estimation  of  fat  in  (van  Lennep  and 

RuY.s),  A.,  ii,  1008. 
estimation  of  iron  in  (Xotibohm  and 

Weissw.\nge),  a.,  ii,  690. 
estimation  of  lactose  in  (Aftenrieth 

and  Funk),  A.,  ii,  101  ;  (Salkow- 

sKi),  A.,  ii,  610. 
gravimetric  estimation  of  phosphorus 

in  (Miller),  A.,  ii,  202. 
condensed,    estimation   of   sucrose    in 

(Nowak),  a.,  ii,  1004. 
Mineral  after  stibnite  from  Mexico  (Ford 
and  Bra»ley),  A,,  ii,  948, 


ii.l520 


INDEX   OP  SUBJECTS. 


Mineral!  from  Beaume,  Piedmont  (Co- 

lohba),  a.,  ii,  568. 
from   Ikaver  County,  Utah  (Butlkr 

and  Schaixer),  A.,  ii,  66. 
from  Borca,  Koumania  (BirrrBRANU), 

A.,  ii,  949, 
Canadian  (Johnston),  A.,  ii,  358. 
from      the       Eulenberg,      Leitmeritz 

(HinsCH  and  Soheit),  A.,  ii,  774. 
from  HnngEiy  (Mauuitz),  A.,  ii,  177. 
from  Madagascar,  some  of  which  can 

be  nsed  as  gems  (Lackoix),  A.,  ii, 

1182. 
containing  nranium  from  Madagascar 

(Lacroix),  a.,  ii,  567. 
containing      tungsten      from      Spain 

(Grankll),  a.,  ii,  566. 
from    the   deposits  of   Tiriolo  (Pak- 

ICHI),  A.,  li,  57. 
Trans-Baikal    (Kurkktzopp),   A.,   ii, 

456. 
in  fossils  from  the  Tyrol  (Haas),  A., 

ii.  564. 
nomenclatnre  of  (Washixoton),  A., 

ii,  263. 
changes  in  the  physical  properties  of, 

on  transformation  into  other  modi- 
fications (Kormoshekoer),  a.,  ii, 

419. 
measurement  of  the  density  of  (Mer- 

win),  a.,  ii,  55, 
crystallisation  power  of  (Schitmoff- 

Drleano    and    DirrtKR),    A.,    ii, 

170. 
containing  fluorine,  origin  of  (Alvibi), 

A.,  ii,  367. 
of  the  nitile  group  (Schaller),  A., 

ii,  778. 
of  the  sodalite  and  nnllemite  groups, 

flnorascence  of  (Liebisch),   A.,   ii, 

406. 
detection  of   actinium   emanation    in 

(V,  Hevesy),  a.,  ii,  116. 
estimation  of  potasainm  in  (Schollen- 

berger),  a.,  ii,  1095. 
estimation  of  radium  in  (Ebler),  A., 

ii,  723. 
estimation  of  water  in  (Dittrich),  A., 

ii,  1207. 
containing  iron,  estimation  of  zinc  in 

(Beyxe),  A.,  ii,  9SJ8. 
Mineral    substances,    migration    of,    in 
dead   leaves   (Ramann),   A.,   ii,    378, 
379. 
Mineralisers,     gaseons,     in    a    magma 

(XiGGLi),  A.,  ii,  632. 
Mines,    analyses    of    rare     gases    from 

(MouREU  and  Lepape),  A.,  ii,  47. 
Minjak  lagam,  oil  from  (van  Itallie 

and  Kerbosch),  A.,  i,  372. 
Mispickel  and  related  minerals,  constitu- 
tion of  (Beutell),  a.,  ii,  652, 


Mixtures,  refraction  and  magnetic  rota- 
tion of  (Mui.LEKandfJrEiinJiKOFK), 
A.,  ii,  325,  1113  ;  (Schweus),  A.,  ii, 
878, 
heat    of    vaporisation    of   (Masino), 

A.,  ii,  1137. 
binary,magnetic  rotation  of(ScHWER8), 
P.,  294. 
dielectric  constants  and  refraotivity 

of  (Schitlzk),  a.,  ii,  225. 
refractive     index    of     (Schwers), 

A.,  ii,  1. 
depres.sion  of  the  freezing  point  of 

(Baud),  A.,  ii.  233,  331. 
influence  of  a  third  component  on 
the  freezing-point   of  (MucHiN), 
A.,  ii,  898. 
crystallisation       temperatures      of 

(Baud),  A.,  ii,  1147. 
siHicitic  heat  of  (ScHULZB),  A.,  ii, 

327,  428,  532. 
of     metallic      chlorides,      tliennal 
analysis  of  (Sandonnini),  A.,  ii, 
47,  50,    160,  Z50;    (SANDONNrxt 
and  AuREocii),  A.,  ii,   1G2,  764. 
binary  liquid,  comnosition  and  pressme 
of  the  vapour  of  (Vukvsky),  A.,  ii, 
1189. 
complex,     quantitative     analysis     of 
(Iwanofk),  a.,  ii,  199. 
Molasses,  influence  of,  on  nilrincation  iti 
soils  (Peck),  A.,  ii,  595. 
separation  of  betaine  from  (Stoltzen- 

BERo),  a.,  i,  680. 
preparation  of  betaine  hydrochloride 

from  (Ehblich),  A.,  i,  835. 
action      of      mercuric       acetate      on 
(Stoltzenbekg),  a.,  i,  397. 
Molecular  asymmetry,  of  metallic  com- 

Jounds  (Werner),  A.,  ii,  822. 
need,  in  unsaturated  compounds 
(Erf.knmayer      and       Hiloen- 
douff),  a.,  i,  772. 
attraction,    law    of  (Tvrer),    A.,   ii, 
136 ;    (Klkkman),    A.,    ii,    443, 
1157;  (Mills),  A.,  ii,  1041. 
in  liquids  (Gakver),  A.,  ii,  831. 
compounds   as    preliminary  products 
in    condensation    (Sciimidlin    and 
Lang),  A.,  i,  473. 
conductivity, relation  between  viscosity 

and  (Waldex),  A.,  ii,  23. 
diameters,  measurement  of  (Altberg), 

A.,  ii,  517. 
percentages,  conversion  of  percentages 
by  weight  into  (Hoffmann),  A.,  ii, 
340  ;  (Jaxecke),  A.,  ii,  750, 
refraction   and   rotation.      See   under 

Photochemistiy. 
weights.     See  Weights,  molecular. 
Molecules,  possible  limit  to  the  magni- 
tude of  (Cbompton),  p.,  193. 
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Molecules,  kinetic  properties  of  (Klee- 

MAx),  A.,  ii,  734,  901. 

relatiou  of  heats  of  combustion  of,  to 

tlieir  attraction    constants   (Klee- 

man),  a.,  ii,  21. 

Molybdenite  from  Calabria  (Nasjni  and 

Baschieui),  a.,  ii,  773. 
Molybdenum,  spectrum  of  (Weigand), 
a.,  ii,  878. 
melting-point    of     (v.    Pirani     and 

Meyek),  a.,  ii,  560. 
wrought,  solubility  of  (Ruder),  A.,  ii, 
454. 
Molybdenum  nitride  (Badische  Anilin- 
&  Soda-Fabkik),  a.,  ii,  946. 
Molybdic  acid,  conductivity  and  ionic 
concentration  in  mixtures  of,  with 
organic  acids  (Wintgen),  A.,  ii, 
321. 
detection  of  (Melikoff),  A.,  ii,  693. 
Molybdenum,    detection    of    (Kafka), 
A.,  ii,  693. 
electrolytic    estimation    of   (Fischer 
and  Weise),  A.,  ii,  869. 
Molybdic  acid.   See  under  Molybdenum. 
Morphine    (Knokr    and    Hartmann), 
A.,  i,  489. 
constitution     of     (Pschorb,     Dick- 

hauser,  and  d'Avis),  A.,  i,  720. 
comjiarison  of  the  actions  of  narcotiiie 

and  (Straub),  A.,  ii,  790. 
change  of  toxicity  of,  in  jJi'esence  of 
other  alkaloids  (O^sar),  A.,  ii,  857. 
detection  of,  biologicaliy(HERRMAXN), 

A.,  ii,  611. 
estimation  of  (Thorburx),  A.,  ii,  610. 
estimation         of,         colorimetrically 

(Fabinyi),  a.,  ii,  504. 
estimation  of,  in  opiates  (Anneler), 

A.,  ii,  818. 
estimation  of,  in  opium  (Wiebelitz), 
A.,  ii,  106. 
a^oMorphine,  antagonism   between   the 
opium  alkaloids  and  (v.    Issekutz), 
A.,  ii,  667. 
Morphine    alkaloids,    relation    between 
chemical  constitution  and  physiologi- 
cal action  in  (LoEB  and  Oldbnberg), 
A.,  ii,  373. 
Morphineglucoside,    a-amino-    (Irvine 

and  Hynd),  p.,  320. 
Mortar,    lime,    corrosion    of    lead    by 

(Vaubel),  a.,  ii,  1172. 
Moulds,    autolysis  of   cultures  of  (Dox 
and  Maynard),  A.,  ii,  862. 
surface   tension    of  the  plasma  mem- 
branes of  (Kisch),  A.,  ii,  588. 
formation  of  hydroxy-acids  by  (Ehr- 
lich),  a.,  ii,  192  ;  (Goupil),  A.,  ii, 
193. 
growth  of,  in  sucrose  (Ritter),  A.,  ii, 
795. 


Mucilages  (Schirmer),  A.,  i,  609. 
Muscle,  chemistry  of  (Buglia  and  Con- 
stantino),    A.,     ii,    1077,    1078 ; 

(Constantino),  A.,  ii,  1078. 
theory   of  contraction  of  (Peoctkr), 

A.,ii,  784. 
chemical  pathology  of  (Geund),  A., 

ii,  463. 
electrical,    mechanical,   and   chemical 

changes  in  (Pauli),  A.,  ii,  960. 
colloidal   and   osmotic  imbibition    in 

(Beutner),  a.,  ii,  462. 
influence  of  calcium  on  the  irritability 

of(KAHN),  A.,ii,  184. 
effect  of  carbon  dioxide  and   oxygen 

on  (Hooker),  A.,  ii,  1185. 
action  of  etliyl  alcohol  and  water  on 

(Lee  and  Levine),  A.,  ii,  852. 
creatine  in  (Cuisolm),  A.,  ii,  787. 
extractives  of,  and  their  precipitation 

(Dem.tanowski),  a.,  ii,  1009. 
formation  of  lactic  acid  in  (Fletcher), 

A.,  ii,  67. 
properties   of  liquids  expressed   from 

(BoTTAZzi),  A.,  ii,  1192. 
purines  of  (Bennett),  A.,  ii,  463. 
action  of  veratiine  on  (Hoffmann  ; 

Lamm),  A.,  ii,  374. 
surviving  amphibian,  heat  production 

of  (Hill),  A.,  ii,  784. 
frog's,  imbibition  and  loss   of  water 

by,     in     isotonic     saline     solution 

(ScHWARz),  A.,  ii,  66. 
plain, duration  of  contraction  of  (CoHN- 
HEiMand  V.  Uexkull),  A.,ii,183. 

ash  of  (Ryan  and  Meigs),  A.,  ii, 
274,  579. 
plain    and    striated,    constituents    of 
(Constantino),  A.,ii,  67. 

phosphorus  content   of  (Constan- 
tino), A.,  ii,  961. 
salmon's,  absorption  and  storage  of  fat 

in  (Greene),  A.,  ii,  274. 
striated,  contraction  of  (Berg),  A.,  ii, 
1077. 

gaseous   metabolism   of   (VerzIb), 
A.,  ii,  653. 

purine  content  of  (Rinaldi),  A.,  ii, 
663. 
estimation  of  lactic  acid  in  expressed 
juice  from  (Embdkn,  Kalberlah, 

and  Enqel),  A.,ii,  1071  ;  (Kondo), 

A.,  ii,  1072. 
Muscle  plasma  and  pancreatic  extract, 
action  of,    on   hexoses   (Levene  and 
Meyer),  A.,  ii,  577. 
Muscular  rigidity,  influence  of,  on  the 

carbon  dioxiae  output  of  decerebrate 

cats  (Eoaf),  a.,  ii,  579. 
work,  fats  and  carbohydrates  as  sources 

of  energy  for  (Fridericia),  A.,  ii, 

853. 
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Mnsenlar  work,  relative   values  of  fats 

and  carboliydratca  in  (ZuNTZ),  A., 

ii,  1069. 

effect  of,   on   respiration  (Houoh), 

A.,  ii,  457. 

Xnitard,  detection  of  colourinr;  matters 

and  turmeric  in  (Sieveus),  A.,  ii, 

nil. 

estimation    of   allylthiocarbimide    in 
(Brioux),  a.,  li,  308;    (Raqukt), 
A.,  ii,  704. 
Maitard  oil.     Sec  Allylthiocarbimide. 
Masts,  detection  uf  sucrose  iu  (RoTHEN- 

KC8SER),  A.,  ii,  1003. 
Mtfrira  Oale,  constituents  of  oil  of  the 

catkins  of  (Knklaau),  A.,  i,  371. 
Myristio    acid,    .lodiuni    t^alt,    physical 
properties    of  (McBain,  Cornish, 
and  BowpEN),  T.,  2042  ;  P.,  237. 
menthyl   ester  and  brucino  and  cin- 
clionine  salts  (HiLniTCH),  T.,  201. 
Myriftio  acid,  a-broroo-,  menthyl  ester 
(CHRisTorHER    and    Hilditch),    T., 
207. 
(MKyriitiein,   a-  and  /9-ketonc8    from, 
and  their  derivatives  (Scandola),  A., 
i,  196. 
Myristicinaldoxime    (Riobeimer    and 

KriTEu),  A.,  i,  447. 
Myristone  from  alfalfa  (Jacobson),  A., 
ii,  80. 


Naphtha,  origin  of  (Ipatieff),  A.,  ii, 
171. 
theory  of  the  formation  of  (Cuabit- 

8CHK0FF),  A.,i,  329. 
Hungarian,     optical     properties      of 
(Rakusin  and  L.\slo),  A.,  i,  741. 
ITaphthabentan throne  (Scholl),  A.,  i, 

19;-.. 
^^Naphthafuchsone.     See   ww-Diphenyl- 

l:4-iiaj)!ithai(uiiiomethanp. 
Naphthalaldehydic   acid,   anhydride  of 

(Errkua  and  Cuffaro),  A.,  i,  273. 
a-Haphthaldazine  tetrabromide  and  di- 
hydrobromide    (Ccktius    and   Boet- 
zelen),  a.,  i,  610. 
a-   and    )3-Haphthaldehydes    and    their 
derivatives  (Gattkrmaxn),  A.,  i,  985. 
Kaphthalene,   equilibrium  of   mixtures 
of  camphor  and  (JoiTNiAtrx),  A.,  i, 
198. 
equilibrium  of,   with  catechol,    resor- 
cinol,    and  quinol    (Kremanx  and 
Jaketzky),  A.,  ii,  1151. 
and     its    derivatives,    compounds  of, 
with    antimony    trihaloids    (Men- 
schutkin),  a.  ,  ii,  920. 
derivatives,  absorption  spectra  of  (Pur- 
vis), T.,  1315;  P.,  157. 


Naphthalene  picrate,  etjuilibriuni  of  thi 

foiination  of  (HiioxsrEu),  A.,  ii,  20. 
Naphthalene,    a-broino-,    properties    ot 

(Cuabtuee  and  Lai'worth),  P.,  264. 
1-a-  and  -3-NaphthaIeneazo-2-naphthyl 

methyl  ethers  ami  their  hydrocliloriiles 

(("iiAKitiK.u  and  Kekuehi),  A.,  i,  814. 
1  -a-NaphtbaleneaBO-2-naphthyl      ethyl 

ether  and  its  liyilrodiloiide  (Chahiukk 

and  Ferukki),  A.,  i,  814. 
/3-Naphthalenediazoamino-;)-chlorobenz- 

ene  (Nokman),  T.,  1917  ;  P.,  232. 
/i-Naphthalenediazoamino-»t-tolaene 

(Nokman),  T.,  1922  ;  P.,  2.'}2. 
a-  and  /3-Naphthalenediazonium     chlor- 
ides,   compounds   of,    with    antimony 

trichloride  (May),  T.,  1039. 

Naphthalene-2-8uIphonic  acid,  1-cyano-, 

sodium  salt  and  its  acid  cliloride 

(Kalle&Co.),  a.,  i,  208. 

chloride  of  iFuiedl.Xndek,  Wono- 

8HZ0W,  and  Eckstein),  A.,  i,  294. 

NaphthaIene-5-,  and  8*8ulphonie  acids, 

2-nitro-,  and  their  amides  and  chlorides 

(Kappelek),  A.,  i,  251. 
Naphthalene-2-thiolacetic  acid,  1-cyano- 

(Kai.le&Co.),  a.,  i,  208. 
Naphthalie   acid,   ethyl    ester    (Wisi.i- 

cENfs  and  Pennixjrf),  A.,  i,  263. 
A^-NaphthaIimido-;7-benzoqainoneimiiie 

(CsTKOtiOVK'H  and  Miiiailehi  r),  A., 

i,  314. 
iV^-Naphthalimidocitraoonamic  acid  (Os- 

TKOfiovKii  and   Miiiailescu),  a.,  i, 

313. 
A'^-Naphthalimidocitraconimide  (O.stro- 

GovicH  and  Mihailescu),  A.,  i,  313. 
i\r-Naphthalimidomaleinamic    acid  and 

its  salts  (OsTROGoviCH  and  Mihailt 

escu),  a.,  i,  311. 
iV^-Naphthalimidomaleinimide     (O.stro- 

oovKii  and  MiiiAii.E.^CL'),  A.,  i,  312. 
iV-Naphthalimidonaphthalimide(0.sTRO- 

novicH  and  Mihaile.scu),  A.,  i,  313. 
A^-Naphthalimidophthalimide     (Ostro- 

oovicH  and  Mihaile.scu),  A.,  i,  313. 
iV-Naphthalimidosaccinamic    acid   (Os- 

TROGOVicH  and  Mihailescu),  A.,  i, 

312. 
iNT-Naphthalimidosuccinimide     (Ostro- 

GovicH  and  Mihaii.f,scu),  A.,  i,  312. 
Naphthalonic  acid  (Erkera  and  Cuf- 

FAKO),  A.,  i,  273. 
Naphthanthracridone   (Badische  Ani- 

LiN-  &  Soda-Fabrik),  a.,  i,  504. 
3:4-Naphthanthraqainone,    1-    and    2- 

chloro-  (Heller  and  Guunthal),  A., 

i,  357. 
l:8-Naphthapenthiophen,  hydroxy-,  and 

its  acetyl   derivative  (Friedlandek, 

WoRosHzow,  and  Eckstein),  A.,  i, 

294. 
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Naphthapyranthrone    (Sciioll),    A.,    i, 

195. 
/3-Naphtliaquinone-4-carboxylic        acid 

(IlKLLERandKuiiTEXiiEUt;),  A.,  i,358. 
jS-Naphthasulphonium-qainone,  re- 

actions of  (OHrasToriiKK  and  Smiles), 

T.,  710;  P.,  93. 
Naphthasulphonium-quinoiie,  dihromo-, 

and    its    hydrogen    bromide    additive 

product    (Nolan    and    Smiles),    T., 

1425  ;  P.  188. 
"  Naphthathioindigo  "  (Kalle  &  Co.), 

A.,  i,  209. 
a-Naphthathiolacetic     acid,     2-auiino-, 

lactam  and   2-cyano-  (Fkiedlani>eji, 

"VVoiiosHZOW,  and  Eckstein),  A.,  i, 

295. 
l:2-Naphthatliiophen,  hydroxy-,  and  its 

henzylidene  derivative  (Fiuedlandei;, 

AVoROsHzow,  and  Eckstein),  A.,  i, 

295. 
2:l-NaphthathiopIien,  hydroxy-,  and  its 

derivatives  (Fhiedlandek,  Wokosh- 

zow,  and  Eck.stein),  A.,  i,  294. 
Naplitliathiophen-2-carboxylic  acid,    3- 

amino-,  potassium  salt(FKiEDLANPEK, 

"WouosHzow,  and  Eckstein\  A.,  i, 

295. 
Naphtha thioxin,  chloro-,  and  its  oxide 

and   (^iehloro-,  and  oxide,  nitrate   of 

(Christopher  and  Smiles),  T.,  711. 
Naphtha thioxonium  hydroxide,  salts  of 

(Nolan  and  Smiles),  P.,  276. 
Naphthaxanthone,    hydroxy-,  and   3:4- 

d/liydroxy-,  and  acetyl  derivative  of 

the  latter  (Dutta  and  AVatson),  T., 

1243;  P.,  107. 
2:3(l':2')-Naphthaziiio-l(or     4-)-amino- 

anthraquinone  (Scholl,  Eberle,  and 

Tritsch),  a.,  i,  143. 
Naphthenic    acids,   reactions    of,   Avith 

ferrous  salts  (Pyhal.\),  A.,  ii,  1007. 
pc?'i-Naphthindandione.     See    Ketoperi- 

naphthindene,  hydroxy-. 
a-Naphthindolearsinic      acid      (Bokh- 

RiNGER  and  Sohne),  A.,  i,  523. 
Naph  thindole  -2:1  -naphthathiophea 

(Fkiedlandek,     Woroshzow,      and 

Eckstein),  A.,  i,  295. 
1-Naphthoic  acid,  3:4-f?(hydroxy-  (Hel- 
ler and  Ruhtenberg),  A.,  i,  358. 

(/ithio-   {a-iiuphthyJcarhithionic  add), 
ethyl   and  methyl  esters  (Houben 
and  Schultze),  A.,  i,  6. 
a-Naphthol,    4-chloro-,    preparation    of 

(AkTIEN-GeSELL-SCHAFT  EiJK 

Anilik-Fabrikation),  a.,  i,  183. 

2-sulphide       (Christopher      and 

Smiles),  T.,  717. 

i3  Naphthol,      isomeric      sulphides      of 

(CiiYMBLE,   Ross,    and  Smiles),   T., 

1146;  P.,  162. 


;3-Naphthol,  isomeric  sulphides  of,  action 
of      bromine     with     (Nolan     and 
Smiles),  T.,  1420  ;  P.,  188. 
isosulphide,  dehydiation  of  (Ross  and 
Smiles),  P.,  275. 
Naphthols,  behaviour  of,  with  titanium 
compounds  (Hauser    and   Lewite), 
A.,  i,  847. 
2-i3-NaphtholazoterephthaIic  acid, 

methyl  ester  (Kaufmann  and   Weis- 
sel),  a,,  i,  865. 
Naphthol-3-carboxylic      acid,      2-thio- 

( Kalle  &  Co.),  A.,  i,  209. 
o-Naphthol-4-carhoxylic  acid,    and    2- 
amino-,    and   2-uitro-   (Hellek    and 
Ruhtenberg),  A.,  i,  358. 
a-Naphtholsulphonic  acids,  constitution 
of    colouring-matters     derived     from 
(Gatteumann  and  Liebermann),  A., 
i,  1038. 
5-Naphthoxy-2-ethyIthiol-4-iiaphthoxy- 
methyl-1 :6-dihydro-6-pyrimidone 
(Johnson  and  Hill),  A.,  i,  913. 
6-Naphthoxy-4-naphthoxymethyltetra- 
hydro-6-pyriinidone,  2-thio-  (Johnson 
and  Hill),  A.,i,  913. 
a- 1  -Naphthoxypropane,  7-chloro-)8-hyd  r- 

oxy-  (Marle),  T.,  317. 
Naphthoxythiophen  (Kalle  k  Co.),  A., 

i,  208. 
a-Naphthoyl-o-henzoic    acid,    4-chloro- 
(Heller    and    Geijnthal),    A.,    i, 
357. 
j8-Naphthoyl-o-benzoic    acid,     3-chloro- 
(Heller    and    (.JrCntual),     A.,    i, 
357. 
Naphthoylnaphthoic      acid,      hydroxy- 

(Fischer  and  Hoesch),  A.,  i,  860. 
4-Naphthoyloxybenzoic  acid,  o-hydrox}-- 

(Fischer  and  Hoesch),  A.,  i,  859. 
a-Naphthyl    mercaptan,   4-amino-,   and 
its  salts  and  derivatives  (Zincke  and 
Schutz),  a.,  i,  257. 
methyl  sulphide,  4-amino-,  3-bromo-, 
3-chloro-,    and     their      derivatives 
(Zincke  and  Schutz),  A.,  i,  258. 
o-uitrophenyl  sulphide,  2-an)ino-,  and 
its  derivatives  (Zincke  and  Farr), 
A.,  i,  764. 
2:'l-f//-o-nitiophenyl      disulphide,     1- 
amino-,  and  its  derivatives  (Zincke 
and  Faur),  A.,  i,  764. 
)3-Naphthyl  allyl  ether  (Claisen   and 
Eisleb),  a.,  i,  965. 
methyl  ether,  1-amino-,  and  its  acetyl 
derivative,  and  l:6-rfmitro-  (Chak- 
RiER  and  Ferreri),  A.,  i,  813. 
)8-Naphthylacrylic  acid  (Gattermann), 

A.,  i,  985. 
a-Naphthylamine,  4-brorao-,  hydrobrom- 
ide  of  the  acetyl  derivative  (Zinckb 
and  ScHtJTz),  A.,  i,  258. 
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a-  and  /S-NaphUiylamine  telturi-lialoids 

(OiTTBiKK,  Flury,  and  Ewalo),  A.,  i, 

689, 
a^Haphthylamineialphonic    aeidi,   con- 
stitution of  colounnx-raatters  derived 

from     (Gattebmann     aod    Likbrk- 

mann),  a.,  i.  1033. 
l-d-Naphth7lamiaoanthraqainone-2- 

oarbozylio  acid,  aud  nitro-,  and  their 

salts  (  Baiuhcus  Aniun-  k  Soda-Fab- 

rik),  a.,  i,  980. 
a-Naphthylaminochlorophenjlphenai- 

oniam  nitrate  (Balls,   lltwiri,   and 

NKW.MAN),  T.,  1350. 
■•1-   and   •2-Naphth7l-o-aiiunocianamic 

acids  (WEtTZENiiucK  aud  LiKU),  A.,  i, 

.=^48. 
a-Naphtkyl  aminomethTl  ketone  platini- 

chloride  (LisTSB  and  Robimson),  T., 

1308. 
a-2-/9-Naphthylaminonaplithyldi-6- 

naphthylamine.     See  Tn-3-uaj>hthyl- 

1 :2uaph[.hylenodianiine. 
3-Haphthylaniinoiaccino-j9-naphthyl- 

imide    and    nitros>-    (Wakilk.v    and 

Grose),  A.,  i,  961. 
l-|9-NaphthyIainino-4-;>-tolyltliiol- 

anthraqttinone-2-carbozylie  acid 

(BADidiHK  Ami.in-  k  Soi>a-Fabrik), 

A.,  i,  930. 
Naphthyl       anthraqoinonyl         ketone 

(.Scholl),  a.,  i,  iy»5. 
a-N aphthyl  benzoylaminomethyl  ketone 

(Lister  and  R(jbinso.v),  T.,  1307. 
a-NaphthyloarbitkiOBio     acid.  See 

a-Naphthoic  acid,  rfjthio-. 
/S-Naphthyldimethylaalphine  hydroxide, 

salts  of  (Keurmann  and  Sava),  A.,  i, 

968. 
ojS-Kaphthylene-i/'-aziniino-d-anthra-*! 

qninonyl  (Chemische  Fabiuk  Ghie- 

8HE1.mElektro.\),  a.,  i,  144,  588. 
1:5-Kapbthylenedianiine       (Chemiscue 
Fabrik  Schel'ble  k  Co. :   Ku«c- 
kell),  a.,  i,  902. 

diacetyl    derivative   (KcNCKBLL    and 
SoHyEiDER),  A.,  i,  811. 
a-  and  d-Naphthylene-;7-toIylene  oxides 

(Sabatiek  and  Mailue),  A.,  i,  767. 
3-Naphthyl  ethyl  ketone,  desauriu  from 

(K.ELBER  and  ScuwARz),  A.,  i,  207. 
a>Naphthyl  heptadecyl  ketone    (Rtax 

and  NoLAX),  A.,  i,  750. 
a-Naphthylidene-p-aminobenzoic     acid, 

2-hydroxy-,      and    its    ethyl      ether 

(Manchot  and  Palmberg),  A.,  i,  350. 
a-Naphthylidene-;>-aminophenol,  2-hydr- 
oxy- (Manchot  and  Palmberg),  A., 

i,  349. 
a-Naphthylideneaniline,         2-liydroxy- 

(Manchot   and    Paljiberg),    A.,    i, 
360. 


3-Naphthylideaeaniline(GATTERMAXN), 

A.,  i,  98:.. 
o-Naphthylidene-;>-ani8idine,2-hydroxy- 

(  Manchot  and  Palmukug),  A.,  i,  350. 
a-Naphthylidene-a-      aud     -iS-naphthyl- 

amines,    2-hydioxy-    (Manchot    aud 

pAi.MHEUt;),    A.,  i,   350. 
3-a-  aud  -3-Naphthyl  2  methyl-4-dihyd- 

roqainazolones,  and  their  inethiociidcs 

(Booert  and  GEKiER),  A.,  i,  396,  511. 
7-j3-Naphthylmethylethylamine      oxide 

aud    its  derivatives   (Meisenueluer 

and  HoFFHEiNz),  A.,  i,  25. 
j9-Naphthylmethylethylammonium 

hydroxide,    <i-    and    /-liydroxy-,    and 

llicir  salts  (MElsESUEl.MEuand  HoFF- 

HEiNZ),  A.,  i,  25. 
a-NaphthyI-d-methyl-A«r-pentadiene 

(Bjeloiss),  a.,  i,  230. 
1-Naphthylmethylsulphoae,      4-aniino-, 

and   its  hydrochloride  (Zincke    and 

SchOtz),  a.,  i,  258. 
a-1-    and    -2-Naphthyl-o-aitrocinnamic 

acids  (Weitzenbuck  and  Lieb),  A.,  i, 

548. 
a-Haphthyl      ivonitrosomethyl     ketone 

(Ulster  and  KoniNsus),  T.,  1307. 
a-Naphthyl  pentadecyl    ketone  (Ryan 

and  Nolan),  A.,  i,  749. 
d-Naphthylpropionic      acid     (Gatter- 

MANN),  a.,  1,  985. 
3-a  and  -)3-Braphthyl-2-8tyryl-4dihydro- 

qainazolone  (BodEiir  and  Beal),  A., 

i,  394. 
a-  and  -/SNaphthylthiocarbimides  (Ka- 

LUZA  and  Haid),  A.,  i,  441. 
/3-Naphthylthiolacetic     acid,     and     1  - 

ammo-,  lactam,  aud  1-cyano-  (Frieo- 

LANDBK,  WoUO-SUZOW,  auQ  ECKSTEIN), 

A.,  i,  295. 
4-a-Naphthylthiolanthraquinone,         1  - 

ammo-  ((iATiEUMANS),  A.,  i,  1002. 
l-/3-Naphthylthiolanthraquinone-2-carb 
oxylic    acid    (Badische    Anilin-    ^ 
Soua-Fabrik),  a.,  i,  468. 
Harcotics  and  local  anaesthetics  (Grok), 
A.,  ii,  280. 
inhibition  of  absorption  of  oxygen  by 

(Hamburger),  A.,  ii,  75. 
action  of,  on  germinating  seeds  (Mans- 
field and  Farkas),  A.,  ii,  79. 
action     of,     on     plasma     movement 
(Nothmann-Zuckerkandl),  A.,ii, 
1083. 
Nareotine,     electrolylic     reduction     of 
(FtNZi  and  Freund),  A.,  i,  897. 
comparison  of  the  actions  of  morphine 
and  (Straub),  A.,  ii,  790. 
zsoNarcotine     (Jones,      Perkin,      and 
Robinson),  T.,  257;  P.,  4. 
constitution  of  (Freu>d  and    Flei- 
scher), A.,  i,  490. 
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Natin  (Bhaduri),  P.,  53. 

Natrolite  from  California  (Jezek),    A., 

ii,  774. 
Neocolemanite,  identity  of,   with  cole- 

manite  (Hutchinson),  A.,  ii,  565. 
Neodymium,  absorption  spectra  of  (Jones 
and  Guy),  A.,  ii,  711. 
hydrated  oxides  of  (Joye  and  Gar- 

nier),  a.,  ii,  352. 
organic  salts  of  (James,  Hoben,  and 
Robinson),  A.,  i,  233. 
Neon,  formation  of,  in  radioactive  change 
(Ramsay),  T.,  1367  ;  P.,  182. 
monatomicity    of   (Ramsay),   A.,   ii, 
251. 
Nephelite,  composition  of  (Bowen),  A., 
ii,  176  ;  (Foote  and  Bradley),  A., 
ii,  569. 
equilibrium  of  anorthite  with  (Bowen), 
A.,  ii,  774. 
Nephrite  in  the  Alps  (Welter),  A.,  ii, 

175. 
Nerium   oleander,    constituents   of    the 
bark,  latex  and  seed  of  (Leulier),  A., 
ii,  290. 
Nemst  formula,  application  of,  to  the 
phenomena  of  swelling  (Katz),  A. ,  ii, 
1142. 
Nerves,    degeneration     of   (Feiss     and 
Cramer),  A.,  ii,  664. 
action  of  potassium  salts  on  (Menten), 
A.,  ii,  1194. 
Nerve  impulses,  absence  of  temperature 
clianges  during  transmission  of  (Hill), 
A.,  ii,  367. 
Nerve  tissue,    absorption    of  water  by 

(Hooker  and  Fischer),  A.,  ii,  784. 
Nervous  system,  amount  of  amino-acids 
in  the  (Abuerhalden  and  Weil), 
A.,  ii,  1191. 
central,  under  normal  and  pathological 
conditions  (Pighini  :    Pighini  and 
Barbieri),  a.,  ii,  783 ;    (Pighini 
and  Nizzi),  A.,  ii,  784. 
Neurine,  action  of  (Pal),  A.,  ii,  74. 
Neutral  salt  action  (Lundii:n),  A.,  ii, 
148. 
colorimetric  investigation  of  (v.  SzY- 
szKOWSKi),  A.,  ii,  146. 
Nickel,  magnetic  susceptibility  of  (Per- 
BiERand  Onnes),  A.,  ii,  425. 
and  cobalt,  magnetisation  of,  and  of 
their  alloys  (Weiss  and    Block), 
A.,  ii,  17. 
equilibrium  of  carbon  and  (Ruff),  A., 

ii,  1176. 
catalylic  action  of  (Senderens    and 

Aboulenc),  a.,  ii,  770. 
solubility    of   cobalt    in    (Ruff    and 
Martin),  A.,  ii,  354. 
IHekel  alloys  with  cobalt  (Ruer  and 
Kaneko),  a.,  ii,  1059. 

c.  ii. 


Nickel  alloys,  magnetisation  of  (Blogh 
A.,  ii,  531. 
with   iron    and    manganese  (Paeba- 

VANo),  A.,  ii,  1175. 
with  manganese,  magnetic  properties 
of  (Gray),  A.,  ii,  733. 
Nickel     ji?«rchlorate      (Golblum      and 
Terlikowski),  a.,  ii,  261. 
solubility  of  (Golblum  and  Terli- 
kowski), A.,  ii,  354. 
hydrates  and  ammonia  compounds 
of  (Salvadori),  a.,  ii,  649. 
chloride,  mixed  crystals  of  ammonium 
chloride  and  (Foote),  A.,  ii,  847. 
metallo-quinolides  of  (PoMiLio),  A 
i,  386. 
uranyl  nitrate  (Lancien),  A.,  ii,  456 
Nickel  Organic  Compounds ; — 

Nickel  hydrogen  ferrocyanide    (Wil- 
liams), P.,  317. 
Nickelocfitliiomalonic    acid,    metallic 
and  aniline    salts   of   (Jones    and 
Robinson),  T.,  937  ;  P.,  130. 
Nickeloc^ithio-oxalic  acid  (Jones  and 
Robinson),  T.,  932  ;  P.,  129. 
Nickel,   detection    of  -cobalt    and,    by 
means     of    xanthates     (Campo     y 
Cerdan  and  Ferrer  Hernandez), 
A.,  ii,  95. 
estimation  of  (Ward),  A.,  ii,  492. 
separation  of  palladium  and  (Wunder 

and  Thu ringer).  A.,  ii,  691. 
separation,  gi'avimetric,    of  zinc  and 
(Cockburn,  Gardiner,  and  Black), 
A.,  ii,  1096. 
separation    of    zinc   and,   in   German 
silver  and   other  alloys  (Spring), 
A.,  ii,  95. 
Nickel    steel,  magnetic    properties    of 
(Hilpert  and  Mathesius),  A.,  ii,  229. 
isoNicotinazoimide  (Meyer  and  Mally), 

A.,  i,  515. 
Nicotine  in  tobacco  plants  (Chuard  and 
Mellet),  a.,  ii,  979. 
specific  rotation  of  mixtures  of  water 

and  (Kruyt),  A.,  i,  897. 
action  of  (Dale  and  Laidlaw),  A.,  ii, 

667. 
estimation  of,  in  tobacco  (Kissling), 
A.,  ii,  398  ;  (Harrison  and  Self), 
A.,  ii,  704 ;  (Toth),  A.,  ii,  1010. 
Nicotinic    acid,    excretion    of,    as    tri- 
gonelline and  nicotinuric  acid  (AcKBR- 
mann),  a.,  ii,  967. 
tsoNicotinic   hydrazide  and  its  hydro- 
chloride (Meyer  and  Mally),  A.,  i, 
515. 
Nicotinuric  acid,  excretion  of  nicotinic 

acid  as  (Ackermann),  A.,  ii,  967. 
Niobium.     See  Colurabium. 
Nipecotinic  acid,  dimethylbetaine   and 
its  salts  (Yoshimuba),  A.,  i,  497. 
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Nitrates  aud  Nitrie  aeid.     See  under 

Nitrogen. 
Nitriles,  cyclic,  tsynthesis  of  (Gkionakd 
and  Bkllei),  A.,  i,  623. 
coiapoonda  of,  with  boron  tribromide 
(Johnson),  A.,  i,  171. 
Nitrilotriacetio       aeid,      silver      salt 
(Fkanzen),  a.,  i,  678. 
menthyl  ester,  preparation  of  (Frank- 
LAND  and  O'SiLUVAN),  T.,  287  ; 
r..  19. 
Hitroalkylfttei  (OsTROMissLSNiiKY),  A., 

i.  22. 
Hitroamides,  aromatic,  absorption  s])ectra 
of  (MoniiAN,  JoBUNo,  ana  Barnett), 
T.,  1209;  P.,  152. 
Vitroaminei,  aromatic,  absoq>tiun  spectra 
of  (MoKOAN,  JoBLiNG,  and  Bar- 
nett), T.,  1209  ;  P.,  152. 
aud  allied  substances,  transformation 
of,  and  its  relation  to  substitution 
in  ben7.ene  derivatives  (British 
Association    RBPOBiti),    A.,    i, 
619. 
primary,  reduction  of,  to  hydrazine* 

(Backer),  A.,  i,  839. 
primary  aliphatic,  absorption  spectra 
of  the  cobalto-derivativcs  of  (Fkan- 
(  HIMONT  and   Backer),  T.,  2256  ; 
P.,  264. 
secondary,  reduction  of,  to  hydrazines 
(Backer),  A.,  i,  729. 
c-Nitroaminei,  qninonoid  salts  of,  and 
their  conversion  into  oxadiazole  oxides 
(Gree.v   and  Rowe),   T.,   2452;   P., 
252. 
Hitro-oomponnds,  absorption  8]>ectra  of 
(Hewitt,  Poj'E,  and  Willett),  T., 
1770;  P..  230. 
nltra-violet     absorption     spectra    of 
(Hantzsch  and  Voiot),  A.,  ii,  608. 
elimination    of   oxygen   from,   under 
influence  of  light  (Baudisch   and 
Mayer),  A.,  ii,  750. 
aliphatic  (Steinkopf  and  JiJROENs), 

A.,  i,  152. 
aromatic  (Cicsa),  A.,  1, 101. 

miscibility     between     nitroso-com- 
pounds    and    (Jaeger  aud  van 
Kregten),  a.,  ii,  338. 
oci-Nitro-compoands    (Hantzsch    and 
Voigt),  a.,  i,  151  ;  (Steinkopf  and 
JtJRGENS),  A.,  i,  152. 
Nitro-derivatiTes,  molecular  compounds 
of  aromatic  amines  with  (Tsakalotos), 
A.,  i,  344. 
Nitrogen,  atomic  weight  of  (Wourtzkl), 
A.,  ii,  248. 
crystallised,   optical    investigation   of 

(Wahl),  a.,  ii,  1044. 
line  spectrum  of,  in  a  Geissler  tube 
(Poelezza),  a.,  ii,  109,  110. 


Nitrogen,  Zecinan  oifect  in  tlie  spectrum 

of  (Croze),  A.,  ii,  613. 
siHsctra  of  the  active  form  of  (Strutt 

and  Fowler),  A.,  ii,  214. 
auxochroniic  intluenco  of,  on  fluores- 
cence (Kauffmann  and  Weis.sel), 

A.,  i,  863. 
chemically  active,   produced    by  the 

electric  discharge  (Strutt),  A.,  ii, 

l'>3,  447,  935. 
atomic  refraction  for  (Eisenlohr),  A., 

ii,  401. 
oxidation  of,  in  the  electric  arc  (Tau- 

8ENt),  a.,  ii,  551. 
oxidation  of,  by  the  electric  discharge 

(Ehruch  and  Krss),  A.,  ii,  41. 
atmospheric,  oxidation  of,  in  presence 

of  ozone  (Lowry),  T.,  1152  ;  P.,  64. 
and    hydrogen,    compounds    of,    with 

lithium    (Dafeut  aud   Miklauz), 

A.,  ii,  253. 
and  phosphorus  in   the  alcoholic  ex- 
tract of  leaves  (Seis.sl),  A.,  ii,  288. 
content  of  blood  (Kojo),  A.,  ii,  180; 

(BucKMASTEu  and  Gardner),   A., 

ii,  362. 
from   diflFcrent  sources,   value   of,    in 

the  dog's  organism  (Abdekhauden 

and   HiRscH :    Abderhalden   and 

Lampe),  a.,  ii,  1190. 
influence  of  phloridzin  on  the  excre- 
tion of,  in  urine  of  starved  rabbits 

(Yoshikawa),  a.,  ii,  71. 
time  of  excretion  of  (Wolf  and  Oster- 

BERG),  A.,  ii,  681,  664. 
in    urine    in     phosphorus     poisoning 

(Ishihara),  a.,  il,  792. 
organic,  in  soils  (Jodidi),  A.,  ii,  292. 
retention  of,   by  limed  and  unlimed 

soils      (Lemmermann,      Blanch, 

Heinitz,  and  v.  Wlodek),  A.,  ii, 

473. 
fixation  of  (Bottomley),  A.,  ii,  972. 
fixation  and  release  of  (Felsingek), 

A.,  ii,  473. 
fixation  of,  by  plants  (Henry),  A.,  ii, 

797. 
fixation  of,  in  soils  (SACKBrr),  A. ,  ii 

670. 
assimilation  of,  by  Azotobacter  (Kocii 

and  Seydel),  A.,  ii,  77  ;  (Rosing  : 

Vogel),  a.,  ii,  473. 
assimilation  of,  by  plants  (LoEw),  A., 

ii,  797. 
nucleic,  assimilation  of  by  algae  (Teo- 

DERESCo),  a.,  ii,  974. 
transformation  of,  in  soils  (Fischer), 

A.,      ii,      594;      (Stewart      and 

Greaves),  A.,  ii,  595. 
comparison  of  "total"  and  "nitric," 

in  parasitic  and  saprophytic  plants 

(LuTz),  A.,  ii,  673. 
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Nitrogen  compounds,  spectro-chemistiy 
.of(BRUHL),  A.,  ii,  311,  401. 
asymmetric  stereoisomeric  (Wedekind 

and  Ney),  A.,  i,  501. 
action  of  manganese  dioxide  on  (Leon- 

ciNi  and  PiEiti),  A.,  ii,  983. 
estimation  of,  in  wines  (Schaffer  and 
Philippe),  A.,  ii,  676. 
Nitrogen  oxides,   formation  of,   by  the 

spark     discharge    in    liquid    air 

(Muller),  a.,  ii,  753. 
equilibrium  of,  with  water  (Briner 

and  Durand),  A.,  ii,  1045. 
7)toraoxide  {nitroics  oxide),   synthesis  of 

(Matignon),  A.,  ii,  249. 
rfzoxide,    electrolytic    preparation     of 

(Farbwerke    vorm."   Meister, 

Lucius,    &    BuiJNiNG),    A.,    ii, 

551. 
experiment  to  illustrate  the  ignition 

of  a  mixture  of  carbon  disulphide 

and  (Zengelis),  A.,  ii,   246. 
compound   of   uranyl   nitrate   with 

(Spath),  a.,  ii,  948. 
irioxide,  change  in  the  boiling  point 
of,  on  drying  (H.  B.  and  M.  Baker), 
T.,  2339  ;  P.,  282. 
/?eroxide  or  tctroxide,    change   in  the 

boiling  point  of,  on  drying  (H.  B. 

and  M.  Baker),   T.,  2339  ;  P., 

282. 
decomposition  of,  in  the   electrical 

glow  (Zenneck),  a.,  ii,  16  ;  (Zen- 
neck  and  Strasser),  A.,  ii,  127. 
dissociation  of  (Colson),  A.,  ii,  238, 

334 ;  (Langevin),  A,  ii,  334. 
vapour  pressure  of  (Sciieffer  and 

Treuk),  a.,  ii,  132,  936. 
/te-ra-oxide  (Raschig),  A.,  ii,  346. 
Nitric      acid,    solution    volume    of 

(Veley),  a.,  ii,  836. 
decomposition  of,    by  light  (Rey- 
nolds and  Taylor),  T.,  131. 
and  hydrogen   peroxide,   use    of   a 

mixture     of,    in    analysis    (Jan- 

nasch),  a.,  ii,  383. 
detection  of,  in  presence  of  excess  of 

nitrous  acid  (Sen  and  Dey),  A., 

ii,  296 
detection  of,  in  presence  of  sulphur 

trioxide  (Iwanoff),  A.,  ii,  1093. 
estimation  of,  in  presence  of  acetic 

acid  (Orton  and  Gray),  A.,  ii, 

807. 
estimation  of,  in  presence  of  nitrous 

acid  (Fischer  and  Steinbach), 

A.,  ii,  1093. 
estimation  of,  in  mixtures  with  sul- 
phuric acid  (Corvazier),  A.,  ii, 

1092. 
estimation  of,  in  mixed  and  waste  * 

acids  (Finch),  A.,  ii,  991. 


Nitrogen : — 
Nitrates,  elimination  of  oxygen  from, 
under  influence   of   light   (Bau- 
DiscH  and  Mayer),  A.,  ii,  750. 
behaviour  of,  in  soils  (VoGEL),  A., 

ii,  1089,  1206. 
assimilation  of,   by  bacteria  in  soils 

(VooEL),  A.,  ii,  190. 
assimilation   of,    by  plants    (Bau- 
DiscH),  A.,  ii,  286, 1202  ;  (LoEW), 
A.,  ii,  286. 
influence  of  metallic  salts   on  the 
assimilation  of,    by  green  plants 
(Dony-Hi5nault),  a.,  ii,  862. 
detection  of,  in  milk  (Tillmans), 

A.,  ii,  306. 
estimation    of,  in  water  (Johnson), 

A.,  ii,  89. 
estimation  of, in  sewage  (Silvester), 

A.,ii,  386. 
estimation  of,  in  urine  (Caron),  A., 
ii,  296. 
Nitrous  acid,  interaction  of  azoimide 
and  (Werner),  P.,  267. 
in  the  sap  of  higher  plants  (Maz^), 

A.,  ii,  1202. 
detection       and      estimation       of 

(Miller),  A.,  ii,  992. 
estimation  of,  in  mixed  and  waste 

acids  (Finch),  A.,  ii,  991. 
estimation  of,  in  presence  of  acetic 
aeid  (Orton  and   Gray),  A.,  ii, 
807. 
Nitrites,  molecular  conductivity  and 
ionisation  of  (Ray and  Dhar),  P., 
319. 
assimilation    of,    in    plants    (Bau- 

disch),  a.,  ii,  286,  1202. 
unstable,  fixed  by  means  of  organic 
bases  (Soagliarini),  A.,  ii,  941, 
942. 
estimation        of,        volumetrically 
(Fischer and  Steinbach),  A.,  ii, 
1093. 
estimation    of,    in    potable    waters 
(Elsuon),  a.,  ii,  683. 
Nitrogen  organic  compounds,  tervalent, 
viscosity  of  (Mussell,  Thole,  and 
Dunstan),  T.,  1008  ;  P.,  70. 
asymmetric  quinquevalent  (Pope  and 
Rrad),  T.,  519;  p.,  49. 
Nitrogen,  apparatus  for  the  quantitative 
removal  of,   from  gaseous  mixtures 
(Henrich  and  Eichhorn),  A.,  ii, 
385. 
estimation    of    (Neumann),     A.,    ii 

682, 
estimation  of,    by  Kjeldahl's   method 
(Siegfried    and    Weidenhaupt), 
A.,  ii,  202. 
estimation  of,   by  the  Kjeldahl-Gun 
uing  method  (Self),  A.,  ii,  487. 
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Nitrogen,  appnratus  for  estimation  of, 
volumetncally  (Fkrry),  A.,  ii,  486. 

estimation   of,  in  betaiue  (Stoltzen- 
BERn),  A.,  ii,  601. 

estimation  of,   in  blood   (Folin   and   | 
Denis),  A.,  ii,  703  ;  (Luwy),  A.,  ii, 
807. 

estimation  of  the  available,  in  fcrtil-   | 
izera      (Lipman),      A.,      ii,      89  ; 
(McCaudle.S8  and  Atkinson),  A., 
ii,  90. 

estimation  of,  in  manures  (Pbok),  A., 
ii,  683. 

"amino,"  estimation  of,  in  polypept- 
ides      (ABDKRIIAI.DBN       and      VAN 

Slyke),  a.,  ii,  105. 
estimation  of,    in    urine  (Folin    and 

Farmer),  A.,  ii,  702. 
estimation  of,  in  drainage  water  and 
rain  water  (Hcizinoa),  A.,  ii,  89. 
Nitrogen -carbon  linking  (Emde),  A.,  i, 

801. 
Nitrogen  group,  ioilides  of  elements  of 
the   (Jakoer  and  Doornboscu),  A., 
ii,  640. 
Nitro-groups,  migration  of  (PoNZio),  A., 
i,  757. 
passage  of,  from  an  aliphatic  carbon 
atom  to  the  )>enzene  nucleus  (Pon- 
/lo),  A.,  i,  547. 
Nitrohydraso-eompoands,  alkaline  con- 
deiisationR  of  (Green  and  Kowb),  T., 
2003,  2443  ;  P.,  233,  251. 
Nitrolbenzylamine       (Dbusskn       and 

Meyku),  a.,  i,  868. 
Nitrometer,     modified    Schiff    (Frird- 

kichs),  A.,  ii,  1161. 
Nitrosoamines,    action  of  concentrated 
sulphuric  acid  on  (Rxvsrdin  and 
Liebl),  a.,  i,  439. 
acti  m    of,     with    hydrobromic    acid 
(Fischer  and  Qros.s),  A.,  i,  439. 
Nitroso-compounds,  aromatic,  miscibility 
between  iiitro-coinpoundsand  (Jaeoer 
and  VAN  Kre(;ten),  A.,  ii,  338. 
Nitrososulphonic  acid  (Manchot),  A., 

ii,  637. 
Nitrosyl  chloride,  synthesis  of  (Woubt- 
zel),  a.,  ii,  934. 
density      and       compressibility      of 
(Wouktzel),  a.,  ii,  843. 
Njave  nuts,   constituents  of  (Wagner 

and  Oksiermann),  A.,  ii,  1108. 
Nomenclature,  simplification  of  (Abder- 
halden),  a.,  i,  521. 
ammonia  system   of,    of  acids,    base 
and     salts     (Franklin),    A.,    ii, 
451. 
of  heterocyclic,  cyclic  and  acyclic  com- 
pounds (B^hal),  a.  ,  i,  342. 
of  bridged  rings  (Grignard),   A.,  i, 
177. 


Nonane,  at-rfi'amino-,  benzoyl  derivative, 
chlorinated    amide   from   (v.    Braun 
an<l  Danziger),  A.,  i,  597. 
Nonane-at-dicarbozylonitrile  (v.  Brattx 

and  Davzigek),  A.,  i,  597. 
Noninene  (w-heptylncetylene)       (NOERD- 

LrNOKR),  A.,  i,'232. 
't-Nonylacetylene.     See  Undecinene. 
Nonylamine,  chloro-,  liydrochloride  and 
platiiiichlorido  (v.  Braun  and  Danzi- 
i;eh\  a.,  i,  597. 
Nor-atropine  and   its  salts  (Carr  and 

Reynolds),  T..  946,  P.,  124. 
NortMharman,    chloro-,    and    hydroxy- 

(Perkin  and  Uobinson),  P.,  155. 
Norharmine  and  its  carboxylic  acid  and 
tlieir  salts  (Perkin  uiid   Kohinson), 
T.,   1784;  P.,   154. 
Norhyoscyamine    and    its  salts    (Carr 

and  Kkynolds),  T.,  946;  P.,  124. 
Nortropanol,    auricliloride    and  tropate 

of  (Carr  and  Reynolds),  T.,  957. 
Notation,  system  of,  for  phyHJcochemical 

<iuantitie8  (NoYEs),  A.,  ii,  213. 
Novocains,  action  of  the  salts  of  (Qros), 

A.,  ii,  280. 
Nuclear    material,     anaphylaxis    with 
(Abdkrhai.dkn    and     Kashiwado), 
A.,  ii,  1192. 
Nuclease,    influence  of  temperature   on 
the  activity  of  (Teodoresco),   A.,   i, 
1042. 
Nucleic  acid,  occurrence  of,  in  herring's 
e?g8    (Tschernorutzky),     a.,    ii, 
958. 
preparation  of  (Peters),  A.,  i,  58. 
formation  of,  from  the  thymus  gland 

(Steudel),  a.,  i,  400. 
digestion  and  absorption  of  (London, 
ScHirrENHELM,  and  Wiener),  A., 
ii,  364. 
cleavage  of,   by  enzymes  (Schitten- 

HELM  and  Wiener),  A.,  i,  325. 
pyrimidine  complexes  in  (Levenb  and 

La  Forge),  A.,  i,  325. 
antagonistic  action  of,    and   the   fer- 
ments  splitting  it,    in   the   animal 
organism  (Tschernorutzky),  A.,  ii, 
1081. 
Nucleic  acids,  relation  of,  to  glucoside- 
splitring  enzymes  (Tschernorutz- 
ky), A.,  i,  815. 
behaviour  of,  with  colouring-matters 
(Feulgen),  a.,  i,  926. 
Nucleosidase,    action   of,   on  o-  and  /3- 
metliyl  pentosides  (Levene,  Jacobs, 
and  Medigreceanu),  A.,  ii,  577. 
Nutrition,     studies    in     (Mendel    and 
Fine),  A.,  ii,  63,  271,  272. 
and  growth  (Hart,  McCollum,  and 

Steenbock),  a.,  ii,  364. 
artificial  (Rohmann),  A.,  ii,  462. 
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Nutrition,  '  parenteral,    metabolism    of 

(Ornstein),  a.,  ii,  956. 
Nutrition  experiments  on  dogs  (Abder- 

HALDEN    and    HiRSCH  :    Abdehhal- 

DEN  and  Lampe),  A.,  ii,  1189. 
Nycanthin    (Pekkin),    T.,    1539  ;    P., 

198. 


Oat  and  wheat  grains,  comparative  value 

of,  for  the  growing  pig  (McCollum), 

A.,  ii,  366. 
Obituary  notices : — 

John  Attfield,  T.,  688. 

John  Muter,  T.,  691. 

Waltht're  Victor  Spring,  T.,  692. 

Nevil  Story-Maskelyne,  T.,  692. 

Louis  Joseph  Troost,  T.,  703. 
Ochres,  action  of  heat  on  (Bouchonnbt), 
A.,  ii,  165. 

adsorption  of  dyes  by  (Bouchonnet), 
A.,  ii,  540. 
Octadecyl  iodide  (Gascard),  A.,  i,  65. 
Octadecylacetyltridigalloyl-Ieucodigal- 

lic  acid  (JNierexstein),  A.,  i,  470. 
cydoOctadiene,  cZtbromo-  (Willstatter 

and  Waser),  A.,  i,  19. 
Octane,      afid-trihTomo-     (v.  .  Braun, 

Deutsoh,  and  Schmatloch),   A.,  i, 

434. 
Octanone,  chloro-,  and  its  semicarbazone 

(Bi::hal  and  Detceuf),  A.,  i,  73. 
C2/cZoOctatetraene,  preparation  and  con- 
stitution     of      (Willstatter     and 

Waser),  A.,  i,  17. 
cycloOct&triene      (Willstatter       and 

Waser),  A.,  i,  18. 
n-Octylacetylene.     See  Decineno. 
?i-Octyhsoquinolinium    iodide     (Wede- 

KIXD  and  Ney),  A.,  i,  502. 
2-«-Octyltetrahydroisoquinoline  (Wede- 

KIND  and  Ney),  A.,  i,  502. 
2-«-Octyltetrahydrowoquinolinium-acet- 

ic  acid  iodide,  /-menthyl  ester  (Wede- 

KiND  and  Ney),  A.,  i,  502. 
(Edema,  production  of,   by  the  acidity 
of  tissues  (Moore  :   Fischer),  A., 
ii,  856. 

possible  influence  of  enzymes  on  the 
production  of  (GiEs),  A.,  ii,  856. 

influence  of  enzymes  in  (Elder  and 
GiEs),  A.,  ii,  1080. 

causes  of  (Pincussohn),  A.,  ii,  666. 
(Estrus,    the   ovary  as  a   factor  in  the 

recurrence  of  (Marshall),  A.,  ii,  183. 
Oil,    CjgHaoOgNa  from   adaline   (Rohen- 

MUND  and  Herrmann),  A.,  i,  244. 
Oil,  stability  of  emulsions  of,  with  water 
(Groschuff),  a.,  ii,  144. 

of  copaiba.     See  Copaiba. 

of  savin.     See  Savin. 


Oils,  essential.     See  Oils,  vegetable, 
oxidised   and   polymerised,    action   of 

lipase  on  (Tanaka),  A.,  i,  1043. 
palm,  different  varieties  of  (HUBERT), 

A.,ii,  196. 
vegetable  (Laloue),  A.,  i,  574. 

and  terpenes  (Wallach),  A.,  i,  262, 

567,  569,  878. 
constituents  of  (Semmler  and 
Mayer),  A.,  i,  120,  366,  479; 
(Semmler  and Risse),  A.,  i,  201  ; 
(Schimmel  &  Co.),  A.,  i,  369, 
880  ;  (Semmler  and  Spornitz), 
A.,  i,  573  ;  (Laloue),  A.,  i,  636  ; 

(RorrRE-BERTRANOFlLS,  DUPONT 

and  Labaune),  A.,  i,  880  ;  (Semm- 
ler, RissE,  and  Schroter),  A., 
i,  882. 
in   plants   (Giglioli),    A.,   Ii,    79  ; 

(de  Jong),  A.,  ii,  80. 
Philippine,  constituents  of 

(Brooks),  A.,  i,  122. 
hydrolysis     of,     by     emulsion     of 
Ricinus      communis      (Sommer- 
ville),  a.,   ii,  291. 
role    of    oxydases  in   formation  of 
constituents  of  (Brooks),  A.,  ii, 
288. 
absorption   of  bromine    by   (Sprink- 
meyer  and  Diedrichs),   A.,    ii, 
815. 
quantitative   estimation  of  ketones 
in  (Nelson),  A.,ii,  396. 
detection    of    carbon     disulphide     in 

(Milliau),  a.,  ii,  92. 
detection    of   sulphur  compounds   in 

(Knorr),  a.,  ii,  990. 
estimation  of  acids  in  (Loebell),  A., 

ii,  211. 
estimation    of    oxygen    absorbed    by 
(Wilson  and  Heaven),  A.,  ii,  815. 
Oil  cakes,  action  of  rice  bran  on  phos- 
phorus in  (Kida),  a.,  ii,  596. 
Oilfields,  poisonous  gases  from  (Shrews- 
bury), A.,  ii,  1179. 
Ointments,    resorption    of    drugs    from 

(Sauerland),  a.,  ii,  584. 
Olefines,  action  of  aqueous  solutions  of 
acids  on  (Michael  and  Brunel),  A., 
i,  821. 
Oleic  acid,  dimorphism  of  (Kirschner), 

A.,  i,  533. 
A^-Oleic  acid  (Fokin),  A.,  i,  534. 
Olein,    estimation     of,    in     fatty    acids 

(Dubovitz),  a.,  ii,  701. 
Olive  oil,  influence  of  substances  soluble 
in  fats,  on  the  viscositv  and  surface- 
tension  of  (Bubanovio),  a.,  ii,  434. 
detection  of  earthnut  oil  in  (Adler), 
A.,  ii,  815. 
Olivil  and  its  derivatives  Kokrner  and 
Vanzetti),  a.,  i,  352. 
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V«o01iTil  and  its  derivatires  (Koirner 

and  Vanzetti),  A.,  i,  853, 
Oocytase.     See  Oocytin. 
Oooytin,  isolation  of  (Robertson),  A., 
ii,  578. 
non-enzymatic  character  of  (Robert- 
son), A.,  ii,  855. 
Opalesoenoe,  critical  (Ostwald),  A.,  ii, 

18. 
a-(6)-0pian7lh7dratenarceiiie(FRRUND), 

and  Fleischer),  A.,  i,  490. 
a-  and  -/S-Opianylnarootinet   and   their 
salts  (Freund  and  Fleischer),  A., 
i,  490. 
Opiates,     estimation     of    morphine    in 

(Anneler),  a.,  ii,  818. 
Opium,  e.<!timation  of  morphine  in  (Wie- 

belitz).  a.,  ii,  106. 
Opiom    alkaloidi,    action    of   (Barth  : 
Watkyn-Thomah),  a.,  ii,  1197. 
synerpc  action  of  (v.  Iwjekotz),  A., 

ii,  667. 
antagonism  between  apomoq)hine  and 
(v.  Issekutz),  a.,  ii,  667. 
Opium  smoke,  active  substance  in  (Pott), 

a.,  ii,  790. 
Optical  activity  and  position  isomerism 
(Frankland,  Carter,  and  Adams), 
T.,  2470  ;  P.,  292. 
frequency,  connexion  between  chemi- 
cal energy  and  (Stark),  A.,  ii,  313, 
inversion,    Walden's  (McKenzie   and 
Clough),?,,  890;  P.,  40;  (Flscher), 
A.,  i,  187  ;  (Biilmann),  A.,  i,  420  ; 
(Holmberq:    Lk.uchs,   Giua,   and 
Brewster),  A.,  i,  603 ;  (Senter), 
A.,  i,  828;  (Fischer and  Moreschi), 
A.,  i,  836 ;  (Gadamer),  A.,  i,  984. 
properties  of  substances  at  the  critical 
point  (Smith),  A.,  ii,  1013. 
Optically   active    eomponnds,   effect   of 
solvents   on   the   rotation  of  (Pat- 
TER.SON  and  Stevenson),  T.,  241  ; 
P.,  8  ;  (Patterson  and  Axdbr.son), 
T.,  1833  ;  P.,  224. 
relation  between  temperature  and  rota- 
tion of  (Patterson),  P.,  324, 
determination  of  the  purity  of  (Deu«- 
8EN),  A.,  ii,  1020. 
Orange,  sweet,  pectins  from  (Hablay), 

A.,  ii,  479. 
Orcinol,     2-chloro-,      2-chloro-6-amino-, 
hydrochloride,  and  2-chloro-6-nitro8o-, 
and     its    potassium    salt    (Hknrich, 
Taubert,  and  Birkner),  A.,  i,  185. 
Oreinol-2-diazonium  chloride  (Henrich, 

Taubert,  and  Birkner),  A.,  i,  185. 
Ores,  natural,   dissociation  of  (Hempel 

and  Schubert),  A.,  ii,  904. 
Organic  chemistry,   double  decomposi- 
tion in  (Bruni,  Contardi,   and  Da 
Ponte),  a.,  ii,  925. 


Organic    compounds,    nomenclature    of 

;I.strati),  a.,  i,  597. 
of  low  melting  point,  optical  investi- 
gation of  (Wahl),  a.,  ii,  1044. 
containing  two  benzene  nuclei,  absorp- 
tion  spectra  of  (Pi'RVis  and    Mc- 

Cleland),  T.,  1514  ;  P,,  188, 
refraction  and  dispersion  of  (Auwers 

and  Moosbrdc.orr),  A.,  ii,  213, 
molecular    refraction    of  (Dobroser- 

doff),  a.,  ii,  309  ;  (Eykman),  A,, 

ii,  310, 
influence  of  three-  and  four-membered 

carbon  rings  on  the  refractive  and 

dispersive  |K)wer  of  (Ostling),  T,, 

457. 
aliphatic,   absorption   of   ultra>violet 

light    by  (BiELEOKi  and  Henri), 

A,,  ii,  882, 
influence     of    unsaturation     on     the 

absorptive     power    of    (Macbkth, 

Stewart,  and  Wright),  T.,  599  ; 

P.,  71. 
phosphorescence  of,  at  low  tempera- 
tures (de  Kowalski),  a,,  ii,  217, 
relation  between  the  structure  of,  and 

their     equilibria      (McBain      and 

D.wiH),  A.,  ii,  33, 
apparatus  for  determining  the  melting 

point     and     molecular    weight     of 

(Fabinyi),  a.,  ii,  329. 
electrolytic  reduction  of,  at  thallium 

cathodes  (Zkrbes),  A.,  ii,  1038. 
autoxidation  of  (Staudinoer),  A.,  i, 

229. 
determination  of  the  relative  reactivity 

of  (Hibbert),  T.,  341. 
reactivity  of  the  halogens  in  (Senter 

and  Ward),  T.,  2534  ;  P.,  293. 
bromine     absorption     of    (Klimont, 

Neumann,  and  Schwenk),  A.,   i, 

983. 
action  of  ozone  on  (Harries),  A.,  i, 

673. 
action  of  potassium  permanganate  on 
(Hetper),  a.,  ii,  811. 

action  of  intestinal  and  pancreatic 
extracts  on  (Gi?:rard  and  Leroy), 
A.,  ii,  461. 

of    homologous  series,    use   of,    in 
vital    processes    (Warburg    and 
WiESEL),  A.,  ii,  372. 
containing  more  than  one  double  bond, 

catalytic  hydrogenation  of  (Paal), 

A,,  i,  703, 
optically  active,  determination  of  the 

(Deussen),  a.,  ii,  510, 
oxygenated,  compounds  of  antimony 
trichloride    and  tribromide   with 
(Menschutkin),  a,,  i,  193, 

unsaturated,  estimation  of  (Gaebel), 
A,,  ii,  497. 
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Organic  compounds,  volatile,  device  for 
combustion     of     (Reid),     A.,     ii, 
990.    ■ 
detection  of  bromine  in  (GuARESCHi), 

A.,  ii,  989. 
estimation   of  arsenic   in    (Bohrisch 
and     Kukschner),     A.,    ii,    203  ; 
(Warunis),  a.,  ii,  1094. 
Morse  and  Gray's  apparatus  for  esti- 
mation   of  carbon,    hydrogen   and 
sulphur  in  (Reid),  A.,  ii,  602. 
estimation  of  haloj^ons  in  (MoNTHUi.V;), 

A.,  ii,  485  ;  (Reid),  A.,  ii,  990. 
estimation    of    active    liydrogen     in 

(Zerewitinoff),  a.,  i,  841. 
estimation  of  hydroxy-,   amino-,  and 
imino-  derivatives  of,  by  the  Grig- 
nard  reagent  (Hibbeut),  T.,  328. 
estimation  of  sulphur  and  of  halogens 
in  (DoNAu),  A.,  ii,  384. 
Organic  matter,   decomposition  of,    in 
soils  (Lemmermaxn,  Aso,   Fischer, 
and  Fresenius),  A.,  ii,  483. 
Organic  reactions,  theory  of  (Schmid- 

LIN  and  Lang),  A.,  i,  473. 
Organic     solvents,    ii  on -associated,    di- 
electric constants  of  binary  mixtures 
of  (Dobroserdoff),  a.,  ii,  729. 
Organism,     animal,     persistent     radio- 
activity of  tlie,  after  injection  of 
radium  salts  (Dominici,   Petit, 
and  Jaboin),  A.,  ii,  187. 
retention    of    amino-acids    in    the 

(Woelfel),  a.,  ii,  274. 
action  of  mineral  substances  in  the 

(Hagemann),  a.,  ii,  778. 
action  of  water-soluble  substances 
on  the  (Boeseken  and  Water- 
man), A.,  ii,  902. 
influence  of  aromatic  hydrocarbons 
and  their  trade  preparations  on 
the  (Lehmann,  Weissenberg, 
V.  WoJCiECHOvi^sKi,  Luio,    and 

GlTNDERMANN),  A.,  ii,  189. 

formation  of  ethereal  sulphates  in 

the  (Lade),  A.,  ii,  778. 
synthesis  and  degradation  of  sugars 
in  the  (Parnas  and  Baer),  A., 
ii,  778. 
human,    balance    of    water     in     the 
(Galeotti  and  Signorelli),  A.,  ii, 
781. 
Organisms,    excitability  of,    by    ultra- 
violet    light    (V.    and    Mme.     V. 
Henri),  A.,  ii,  964. 
marine,  physiology  of  (Roaf),  A.,  ii, 
369. 
Organo -metallic     compounds,     isomor- 

jihous  (Pascal),  A.,  i,  524,  739. 
Organs,  animal,  investigation  of  the  fat 
contents  of  (Shib.vt.\  and  Endo),  A., 
ii,  67. 


Organs,  animal,  lipolytic  action  of  ex- 
tracts of  (Bekczeller),   A.,   ii, 
1078. 
detection  and  estimation  of  sodium 
and  potassium  in  (Gi^:r.\rd),  A., 
ii,  996. 
and  vegetable,  potential  differences 
at  damaged  and  undamaged  sur- 
faces of  (LoEBand  Bei'TNER),  A., 
ii,  663, 
(^Ornithine,  putrefaction  of  (Neubkrg), 

A.,  ii,  76. 
Orsellinic    acid    and    its    ethyl    ester, 
methyl    esters    of    (Fischer     and 
Hoesch),  a.,  i,  860. 
constitution  of  (TiilKi.),  A.,  i,  982. 
Ortho^)v°thioformic     acid,    ethyl    ester 
(Holmberg),  A.,'i,  161. 
boiling  point  of  (Houben),  A.,  i, 
941. 
methyl,  o-naphthyl  and  p-t6\yl  esters 
of(HoiTBENand  Schultze),  A.,  i,  5. 
Oryzanin    (Suzuki,    Shimamura,    and 

Odake),  a.,  ii,  980. 
Oryzenin  (Kajiura),  A.,  ii,  291. 
Osraondite,  formation  of,  in  hy]»o-eutec- 

toid  steel  (Calian),  A.,  ii,  769. 
Osmosis.     See  under  Diffusion  and  Elec- 
trical Osmosis. 
Osmotic  pressure.     See  under  Diffusion. 
Ovaries,  enzymes  in  (Lob  and  Gutmann), 

A.,  ii,  783. 
Ovary,  influence  of  the,  on  the  recur- 
rence of  oestrus  (Marshall),  A.,  ii, 
183. 
Oven,  new  (Coste),  A.,  ii,  678. 
Ovochromin  (Barbieri),  A.,  ii,  783. 
Ovomucoid,  properties  of,  and  its  occur- 
rence in  bird's  eggs  (Murner),  A., 
ii,  1070. 
estimation   of  glucosamine   in   (Neu- 
berg  and  Schewket),  A.,  i,  922. 
Ox,  bile  of  the,  preparation  of  the  acids 

of  (Schryver),  a.,  i,  537. 
l:2:3-Oxadiazole8      (Wolff),      A.,     i, 

1028. 
Oxalaoetic  acid,  ethyl  ester,  compounds 
of,  with  hydroxycarbamide  (Meyer), 
A.,  i,  423. 
Oxalic  acid,  melting  point  of  (Bodtker), 
A.,  i,  160. 
solubility  of,  in  other  acids  (Masson), 

T.,  103. 
action  of,  on  cellulose  (Briggs),  A.,  i, 

539. 
metabolism.     See  Metabolism. 
Oxalic  acid,  salts,  toxic  effect  of  (LoEw), 
A.,  ii,  281. 
with  aminophenols  (Medingek),  A., 
i,  849. 
calcium  salt,  origin  and  function  of, 
in  plants  (Politis),  A.,  ii,  194. 
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Oxalie  aeid,  lanthanam  salt,  hydrates  of 

(Jamrs  and  Whittkmore),  A.,  ii, 

943. 
potassium  salt,  and  ferrous  sulphate, 

oxidation  of  (ScHiLOFP  and  Bekken- 

heim),  a.,  i,  937. 
potasaium    hydrogen    salt,   formation 

of   succinic   acid   in  poisoning  by 

JBehre),  a.,  ii,  968. 
ium   salt,   hydrolysis   of,   and  its 
influence    in    testing    neutrality 
(Blum),  A.,  ii,  294. 
metabolism  of  mineral   salts,  after 
poisoning  with   (LciTHLKN),  A., 
li,  955. 
nse  of,  in  standardising  potassium 
permanganate  (McBridk),  A.,  ii, 
494. 
thorium  salt,  solubility  of  (Haussr 

and  WiRTH),  A.,  i,  827. 
uranyl  salt,  properties  of  (Oechsnek 
i)B  CoNiNc-K  and  RAYNArn),  A.,  i, 
585. 
Oxalic    aeid,    cyclohexyl    ester  (Will- 

8TATTER  and  Hatt),  A/>  i,  544. 
Oxalie  acid,  estimation  of,  in  the  needlea 
of  Coniferse  (Otto),  A.,  ii,  600. 
estimation  of,  in  vegetable  substances 
(GKtooiKE  and  Carpiaux),  A.,  ii, 
1217. 
Oxalic  acid,  f/ithio-,  complex  salts  of 

(Robinson  jind  Jones),  T.,  62. 
Oxalmonoamido-oxims    and    its    silver 
salt    and   ethyl   ester  (Ulpiani   and 
Sciacca),  a.,  ii,  341, 
Oxalyl  bromide,  the  Friedel  Crafts'  re- 
action with  (Staudinoer,  Anthes, 
and  Schoi.ler),  A.,  i,  567. 
chloride,  the  Friedel  Crafts'   reaction 
with  (Staudinoer,  Anthes,  and 
Scholler),  a.,  i,  567. 
action  of,  on  aromatic  hydrocarbons 

(LlEBEBMANN,    KaRROS,    RaHTS, 

MiTTER,  and  Butescu),  A.,  i,  464. 
Oxalylbisbensylidenemethylhydrazone 

(Backer),  T.,  596. 
Oxalylbismethylnitrosoamide  ( Backer), 

T.,  594  ;  P.,  65. 
Oxalylbisphenylethylamine    (Decker), 

A.,  i,  581. 
a-Oxalylglntarie     aeid,     ethyl     ester, 

phenylnydrazone    and    semicarbazone 

(Gault),  a.,  i,  412. 
Oxanilamide,    j7-cyano-     (Booert    and 

Wise),  A.,  i,  451. 
Oxanilanilide,   /j-cyano-    (Boorrt    and 

Wise),  A,,  i,  451. 
Oxanilide,      o-bromo-      (Friedlandeh, 

Bruckner,  and  Deutsch),  A.,  i,  318. 
0xanilide-2:2'-diarsimc  acid,  and  4:4'- 

rfiamino-,  and  4:4'-rfinitro-  (Bknda), 

A.,  i,  63. 


Oxaiole,  synthesis  of  derivatives  of  (Lis- 
ter and  Robinson),   T.,   1297;  P. 
162. 
isoOxasole,  4-nitro-5-amino-,  and  4-nitro- 

5-liytiroxy-  (Uli-iani),  A.,  i,  611. 
Oxazonanthrone    (Ullmann    and    van 

DEK  Schai.k),  A.,  i,  387. 
Oxidation,   mechanism  of    processes  of 
(Wiklanh),  a.,  i,  944. 
in  tissues  (Usui),  A.,  ii,  858. 
Autoxidation(CiAMiciAN  and  Silber), 
A.,  i,  174. 
Oxides,  acidic,  heat  of  combination  of, 
with  sodium  peroxide  (Mixter),  A., 
ii,  899. 
Oximei,  decomposition  of  (Anqeli),  A., 

i,  269. 
Oxindolaldehyde  (Kallb  k  Co.),  A.,  i, 

777. 
Oxindole,  converaion  of,  into  coumarau- 
1-one  (Marschalk),  A.,  i,  303. 
conversion   of,    into    2-ketodihydro-l- 
thiouaphthen  (Marschalk),  A.,  i, 
576. 
compound  of,  with  2:3-diketodihydro- 
1-thionaphthen  (Kalle  &  Co.),  A., 
i,  389. 
Oxindoae  derivatives,  isomeric 

(Hantzsch),  a.,  i,  869. 
Oxonitin,  preparation  and  properties  of 

(Cahr),  T.,  2244  ;  P.,  263. 
Oxoninm  dibromides,  velocity  of  forma- 
tion of,  in   different  organic  solvents 
(Tschelinzeff),  a.,  ii,  926. 
Oxoninm  compounds  (Stadnikoff),  A., 
i,  109,  971  ;  (Borsche  and  Geyer), 
A.,  i,  891, 
/«oOxvberberine,  preparation,  properties 
and     derivatives     of,     and     nitroHo- 
( Bland,    Perkin,    and    Robinson), 
T.,  262. 
Oxydase  in  plant  juices  (Bunzel),  A.,  ii, 
378. 
relation  between,  and  the  respiratoir 
activity  of  tissues  (Vernon),  A.,  ii, 
578. 
Oxydases  (Chodat),  A,,  ii,  399. 
in   fungi  (Reed  and  Stahl),  A.,  ii, 

381. 
study  of  (Sarthou),  A.,  ii,  962. 
distribution   of,  in   plants,  and   their 
relation   to   the   formation   of  pig- 
ments (Keeble  and  Armstrong), 
A.,  ii,  673. 
role  of,  in  formation  of  constituents  of 
essential  oils  (Brooks),  A.,  ii,  288. 
action     of,    on     tyrosine     derivatives 

(Funk),  T.,  1004  ;  P.,  140. 
quantitative    measurement  of   (Bun- 
zel), A.,  i,  403. 
2-0xy-6:8-  and  -8:9-dimethylpiirines  and 
their  picrates  (Johns),  A.,  i,  799. 
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Oxygen,  apparatus  for  the  electrolytic 

preparation  of  (Ruhstrat),  A.,  ii, 

751. 
spectroscopy  of  (Steubinq),    A.,   ii, 

109. 
occurrence   of   argon   in,    made   from 

liquid  air  (Mokey),  A.,  ii,  450. 
diffusion    of,    iu    water    (Carlson), 

A.,  ii,   141. 
ozonised,    sterilisation    of    drinking- 
water  by  (Rouquette),  A.,  ii,  374, 
solid,  production  of  (Dewak),  A.,  ii, 

40. 
basic  properties  of   (Maass  and  Mc- 

Intosh),  a.,  i,  825. 
ozonisatiou  of,  by  a-rays  (Lind),  A.,  ii, 

513. 
direct     combination    of    iodine    and 

(Guichard),  a.,  ii,  549. 
absorption  of,  by  the  lungs  (Douglas 

and  Haldane),  A.,  ii,  653. 
estimation  of  (Guichard),  A.,  ii,  295. 
estimation  of,  absorbed  by  oils  (Wilson 

and  Heaven),  A.,  ii,  815. 
dissolved,   electrochemical   estimation 

of  (Smith  and    Higgins),  A.,   ii, 

121. 
estimation  of,  in  iron  and  steel  (Cush- 

man),  a.,  ii,  88. 
Oxyhsemoglobin,     isoelectric    point    of 

(Michaelis  and  Davidsohn),  A.,  i, 

591. 
dissociation    of,    at    high    altitudes 

(British   Association    Reports), 

A.,  ii,  572. 
formation     of    methaemoglobin  from 

(Letsche),  a.,  i,  923. 
and  its  derivatives,  detection  of,  by 

spectroscopic    methods    (Schumm), 

A.,  ii,   820. 
2-Oxy-l-metliylpurine  and    its   picrate 

(Johns),  A.,  i,  320. 
2-Oxy-8-methylpurine     and    its     salts 

(Johns),  A.,  i,  224. 
8-0xy-7-oxyselenonapIithenylacenaph- 

thene  (I.esser  and  Weiss),  A.,  i,  643. 
Oxyproteic  acids,  estimation  of  amino- 
groups  in  (Browinski  and  Dabrow- 
ski),  a.,  i,  324. 
Oxyprotcsulphonic  acids  (Buraczewski 
and     Krauze),     A.,     i,     58,     1041 ; 
(Schuberth6vvna),  A.,  i,   1041. 
Oxypyromecazonic  acid,  derivatives  of 
(Peratonbr  and  Tamburello),  A.,  i, 
300. 
3-Oxy-(l)-tMonaphthen,     syntheses     of 
(Hutchison    and   Smile's),  T.,  570 ; 
P.,  62. 
Oxytrimethylenedihydroquinazolineand 

its  salts  (Gabriel),  A.,  i,  392. 
2-0xy-6:8:9triinethylpurine      (Johns), 
A.,  i,  799. 


Ozone,  formation  of  (Kailan),  A.,  ii,  40. 
formation  of,  by  the  electric  discharge 

(KRtJGER  and  Moeller),    A.,    ii, 

1127. 
apparatus  for  working  with  (Beach), 

A.,  ii,  1164. 
absorption   of    ultra-violet   light  by, 

and  its  application  in  the  estimation 

of  ozone  (Kruger  and  Moeller), 

A.,  ii,  821. 
decomposition  of,  in  ultra-violet  light 

(Weioert),  a.,  ii,  715. 
solubility  of,  in  dilute  sulphuric  acid 

(Rothmund),  A.,  ii,  1164. 
solubility  of,   in    water  (Moufang), 

A.,  ii,  447. 
action     of,     on     alkali      hydroxides 

(Traube),  a.,  ii,  844. 
action  of,  on  cellulose  (Cunningham 

and  DoRif.E),  T.,  497  ;  P.,  38. 
action     of,     on     organic    compounds 

(Harries),  A.,  i,  673. 
action  of,  with  concentrated  sulphuric 

acid  (Harries),  A.,  ii,  343. 
physiological  influence   of  (HiLL  and 

Flack),  A.,  ii,  187. 
ozonides  and  oxozonides  from  (Har- 
ries), A.,  i,  407. 
estimation  of  (Czako),  A.,  ii,  1092  ; 

(Baskerville  and  Crozier),  A.,  ii, 

1208. 
estimation     of,    in     atmospheric     air 

(Holmes),  A.,  ii,  636. 


P. 


Paints,  toxicity  of  (Baly),  A.,  i,  533. 
Palaite,  (Schaller),  A.,  ii,  457. 
Palladium,   atomic  weight  of  (Shinn), 
A.,  ii,  1178. 
spark    spectrum  of  (Dhein),   A.,   ii, 

1114. 
absorption  of   hydrogen   by,   at    low 
temperatures  and  pressures  (Valen- 
tiner),  a.,  ii,  169. 
colloidal,  hydrogenation  by  (Kelbbr 
and  Schwarz),  A.,  i,  617. 
Palladium  alloys  with  antimony  (San- 
der), A.,  ii,  651. 
Palladium  organic  compounds  : — 
Falladiooftthiomalonic   acid,    metallic 
and    aniline    salts  of   (Jones    and 
Robinson),  T.,  938  ;  P.,  130. 
Palladioc^tthio-ozalic  acid  (Jones  and 
Robinson),  T.,  932;  P.,  129. 
Palladium,    separation    of   nickel    and 
(Wunder  and  Thuringer),   A.,  ii, 
691. 
Palmitic  acid,  sodium  salt,  crystallisation 
of  (Reychler),  a.,  i,  600. 
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Palmitic  acid,  sodium  salt,  viscosity  of 
aqueous   suUitions  of,    and  the   in- 
fluence of  electrolytes  on  the  same 
(Farrow),  T.,  347  ;  P.,  19. 
menthyl  ester  and  bnicine  and  cincho- 
nine  salts  (Hii.ditch),  T.,  201. 
Palmitic  acid,  a-bromo-,  menthyl  ester 
(Christophf.u    and    Hilditch),    T., 
207. 
Pancreas,  physiology  of  (Cohnheim  and 
Klee),  a.,  ii,  660. 
relation   of   the,    to    the  diastase    of 
serum     and     lymph    (Goi'LU    and 
Carlson),  A.,  ii,  61. 
relation  of,   to  lipa.^  in   hlood    and 

lymph  (v.  He88),  A.,  ii,  62. 
relation  between  the  suprarenals  and 
the  (Minami),  a.,  ii,  461  ;  (Glaess- 
MKB  and  Pick),  A.,  ii,  782  ;  (Wohl- 
gemuth), A.,  ii,  969. 
inflnenca  of,   on    the   combustiou   of 
carbohydrates    (Verzvr),    A.,     ii, 
1069. 
ingestion  of  acids  after  partial  oxtir|>a- 
tion  of  the  (LabbA  and  Viollb),  A., 
ii,  69. 
Pancreatic  diabetes.    See  Diabetes. 
Pancreatic  extract  and  muscle  plasma, 
action  of,  on  hexoscs  (Levenb  and 
Meyer),  A.,  ii,  577. 
action  of,  on  organic  compounds  (Gfc- 
RAHii  and  Leroy),  A.,  ii,  461. 
Pancreatic  juice    (Smirnoff:     Wohl- 
gemuth), A.,  ii,  9.19. 
secretion    of    (Arhhenius),     A.,    ii, 
182. 
human  (Wohlgemuth),  A.,  ii,  460  ; 
(Glaessner),  A.,  ii,  778. 
Pancreatin,   estimation   of   the    tryptic 

value  of  (Ramsay),  A.,  ii,  707. 
Pangiuia  edule,  decomposition  of  gyno- 
cardin  by  the  enzjrmo  of  the  leaves  of 
(i)e  Jong),  A.,  i,  39. 
Pantopon,  action  of  (Barth  :  Watkyn- 

Thomas),  a.,  ii,  1197. 
7t-Parabutaldehyde   (Fbanke  and  Wo- 

zelka),  a.,  i,  413. 
Paracetaldehyde  as  a  solvent  in  cryo- 
scopy  (Luginin  and  Dcpont),  A., 
ii,  1040. 
estimation  of  acetaldehyde  in  (RiCH- 
ter),  a.,  ii,  304. 
Paraffins,  analysis  of  (Sommer),  A.,  ii, 
694  ;  (Epstein  and  Polonyi),  A.,  ii, 
695. 
Paraheptaldehyde  (Franke    and    Wo- 

zelka),  a.,  i,  413. 
Paraldehyde.     See  Paracetaldehyde. 
Paramoecium    aurelia,    temperature-co- 
efficient of  the  rate  of  reproduction  of 
(Woodruff  and   Baitsell),   A.,   ii, 
58. 


Parannclein  (Gat  and  Robertson),  A., 

i,  737. 
Parathyroid  tetany  (Carlson),  A.,   ii, 

787. 
Parathyroidectomy,   orcurrence  of   me- 

thylguauidine  iu  urine  in  (Koch),  A., 

ii,  1191. 
Paravaleraldehyde   (Kkanke  and   Wo- 

ZEt.KA),  A.,  i,  414. 
Pareira  root  alkaloids.     See  Alkaloids. 
Parisite,    identity    of    synchysite   with 

(QrERCiGH),  A.,  ii,  773. 
a-Particles.    See  under  Photochemistry. 
Partition-coefficients,  lecture  ex{)eriraont 

on  (RuuKKUJhus  Cakracido),   a.,   ii, 

750. 
Passivity  of   metals  (Grubs),   A.,    ii, 

424. 
Peas,  action  of  oxygen  on  the  alcoholic 

fermentation  of    (Iwanoff),    A.,    ii, 

197. 
Pectins  from  aucuba  and  sweet  orange 

(Haklay),  a.,  ii,  479. 
Peganum  harmnla,  bromo-derivatives  of 

the  alkaloids  of  (Hahenfratz),  A.,  i, 

209. 
PenicilUum    glaunim     action    of   sub- 
stances soluble  iu  water  1  tut  insoluble 
in  oil  (Boebeken  and  Waterman), 
A.,  ii,  591. 

influence  of  various  organic  compounds 
on   the  growth  of  (Boe«eken  and 
Waterman),  A.,  ii,  283,  477, 
a-Pentabenzoyldextrose    (Fischer    and 

Fkeudknukhi;),  A.,i,  888. 
a-       and        /3-Pentacinnamoyldextrose 

(Fischer  and  Fueudknbekc;),  A.,  i, 

888. 
Pentadecyl  iodide  (Gascard),  A.,  i,  6H. 
r//e/(^Pentadiene,    optical    properties    of 
(Auwers),  a.,  i,  956. 

l>olymerisation  of  (Stobbe  and  Reuss), 
A.,  i,  842. 
Pentaerythritol,   condensation  of,  with 

aldeliydcs  (Read),  T.,  2090  ;    P.,  240. 
Pentagalloylglucose       (Fischer      and 

Frkudenijkro),  a.,  i,  472. 
Penta[7>-hydroxybenzoyl]glaco8e 

(Fi.scher  and  Fueudknberg),   A.,  i, 

472. 
Pentamercnriacetanilide,  colloidal  ace- 
tate of   (Raffo  and    Rossi),   A.,   i, 

931. 
l:3:4:3':4'-Pentamethoxyflavonol    (NiE- 

BEN8TEIN    and    Wheldale),    A.,    i, 

42. 
PentamethyUnaminophenyldi-o-tolyl- 

carbinol  and  its  hydrochloride  (Rassow 

and  Reutek),  A.,  i,  586. 
Penta[/?-methylcarbonatohydroxy- 

benzoyl]  glucose  (Fischer  and  Fret- 

denberg),  a.,  i,  472. 
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Pentamethylenedicarbimide  and  its 
derivatives  (v,  Braun  and  Dkutsch), 
A.,  i,  686. 

Pentamethylenetetramine,     A''-rf/chloro- 

(DELfePINE),  A.,  i,   12. 

Fentamethylgaanidine    and     its    salts 

(ScHKNCK),  A.,  i.  425,  686. 
Pentamethylquercitrin    (Heuzio     and 

SCHi'JNBACH),  A.,  i,  707. 
cyc/oPentane,  nitro-  (Nametkin),  A.,  i, 

175. 
woPentane-ySS-dicarboxylio  acid,  ySdi- 

cyano-,  ethyl  ester  (Hope),  P.,  193. 
Pentane-^5-diol    (Zelinsky    and    Uje- 

dinoff),  a.,  i,  16. 
rv/fZoPentaiione-2:5-dioxalic     acid,    and 

its  ethyl  ester  (Ruhemanx),  T.,  1732. 
ryc^oPentanone-2-oxalic  acid,  ethyl  ester 

(RUHEMANN),  T.,  1732. 
Penta[trimetliylcarbonatogalIoyl]    glu- 
cose (Fischer  and    Freudenberg), 

a.,  i,  472. 
A«-Pentene,  5-chloro-  (Pariselle),  A., 

i,  331. 
A<i-Penten-5-ol  and  its  acetyl  derivative 

(Pariselle),  A.,  i,  331. 
Pentosans,  behaviour  of,  in  germinating 

seeds  (Miyake),  A.,  ii,  1085. 
Pentoses,   fermentation  of  (Cross  and 

Tollens),  a.,  ii,  78. 
Pentosuria  (Elliott  and  Raper),  A., 

ii,  466. 
c2/ctoPentylc?/c/opentane-l:2-diol     (God- 

CHOT  and  Tabouhy),  A.,  i,  552. 
2-c!A/oPentylc2/cZopentanol       and       its 

phenylurethane    (Godchot    and    Ta- 

boury).  A.,    i,    34;    (Wallach   and 

OsT),  A.,  i.  568. 
«/rZ6iPentyl-2-r'//cZopentanone,       deriva- 
tives of  (Wallach  and  Ost),  A.,  i, 

568. 
q/tZoPentyl-A^-cT/cZopentene      and      its 
bromo-  derivatives  (Godchot   and 
Taboury),  a.,  i,  552. 

nitroso-cliloride  ("Wallaph  and  Ost), 
A.,  i,  568. 
Pepsin,    identity  of  rennin   and    (van 
Dam),  a.,  i,  671. 

thermostability  of  (Ohta),  A.,  i,  927. 

action  of,  on  egg-albumin  (Rohonyi), 
A.,  ii,  1066. 

estimation  of  (Waldschmidt),  A.,  ii, 
108. 

separation  of  rennin  and  (Buroe),  A. , 
i,  148. 
Peptides,  preparation  of  copper  salts  of 

(Kober  and   Scgiura),   A.,   i,    952, 

953. 
Peptone,  action  of  iodine  on  (Casanova 

and  Caroano),  A.,  ii,  934. 
Peptones,    iodo-     isolation    of   di-iodo- 

tyrosine  from  (Macquaire),  A.,  i,  58. 


Per-acids,  organic,  preparation  of  (D'Ans 

and  Frey),  A.,  i,  601. 
Perborates.     See  under  Boron. 
Perbromic  acid.     See  under  Bromine. 
Perbutyric  acid  (D'Axs  and  Frey),  A., 

i,  602. 
Percarbonates.    See  under  Carbon. 
Percentages  by  weight,   conversion  of, 

into  atomic  and  molecular  percentages 

(Hoffmann),  A.,  ii,  340  ;  (Janecke), 

A.,  ii,  750. 
Perchlorates  and  Perchloric  acid.     See 

under  Chlorine. 
Performic  acid  (D'Ans  and  Frey),  A.,  i, 

602. 
Perimidine   and    its    derivatives,    indo- 

phenol    condensation    products    from 

(Aktien  Gesellschaft  fur  Anilin 

Fabrikation),  a.,  i,  512. 
Periodic  system  (Scheringa),  A.,  ii,  36  ; 

(Voinich-Sjanoschentzky),    a.,   ii, 

750. 
Permanganates.     See  under  Manganese. 
Peroxide    C12H14O4N.2,    from    isoeugenol 

ethyl  ether  (Puxeddu),  A.,  i,  186. 
Peroxydase   aiid  catalase,  separation  ot 

(Kasanski),  a.,  i,  403. 
Peroxydase,     nature    of    (Hesse    and 
Kooper),  a.,  ii,  1107. 

properties  of  (  \Volff),  A. ,  i,  928. 

action  of  alkalis  on  (Wolff),  A.,  i, 
817. 
Peroxy-salts,  distinction  between  true, 

and   salts    containing   hydrogen   per- 
oxide of  crystallisation  (Riesenfeld 

and  Mau),  A.,  ii,  158. 
Perpropionic  acid  (D'Ans  and  Frey), 

A.,  i,  602. 
Persimmon,  tannin  colloids  in  the  fruit 

of  (Lloyd),  A.,  ii,  380. 
Perstaltin,   constituents  of   (Tschiech 

and  MoNiKOWSKi),  A.,  i,  375. 
Persulphates  and  Persulphuric  acid.   See 

under  Sulphur. 
Petroleum,    origin    of     (Enoler    and 
Bobrzynski),  a.,  ii,  850. 

origin   of   the   chief   constituents    of 
(Engler),  a.,  i,  525. 

formation  of  (Engler  and  Severin), 
A.,  i,  149. 

presence  of  cholesterol  in  (Engler  and 
Steinkopf),  a.,  i,  149. 

Java,  cholesterol  in  (Steinkopf,  Koss, 
and  Liebmann),  A.,  i,  554. 

estimation  of  sulphur  in  (Sanders), 
T.,  358. 
Petromyzon  fluviatilis,  sujirarenal  medul- 
lary tissue  in  (Gaskell),  A.,  ii,  464. 
Phseophor  bides      (Willstatter      and 

Stoll),  a.,  i,  287. 
PhsBophytin-a  and  -h  (Willstatter  and 

IsLER),  A.,  i,  713. 
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Phagoeytosia,  acceleration  of,   bj  snb- 
stances  dissolTing  fats  (Hambi'ROEB 
and  DE  Haan),  A.,  ii,  65. 
Fhanerogami,  presence  of  glycogen  in, 
and  it8  relation  to  calcium  oxalate 
(PoLiTis),  A.,  ii,  88. 
carbon  natrition  of  (Ravin),  A.,  ii, 
591. 
Phase  rule.     See  under  Equilibrium. 
Phaaeolux  multifloru$  (bean),  the  haeraag- 
glutinatingand  precipitating  properties 
of(ScHNEiDEK),  A.,  ii,  288. 
Phenaeetin,  action  of,  on  blood  (Pioci- 

Ni.Ni),  A.,  ii,  68. 
Phenaeetin,  thio-.      See  Phenyl  methyl 
sulphide,  /j-amino-,  acetyl  derivative. 
Phenaoetorie    acid,   estimation    of,    in 

urine  (Stkemiock),  A.,  ii,  501. 
Phenanthrafurandiearbozylic    aeid    di- 

hydrate  (Hinsbero),  A.,  i,  895. 
Phenanthraphenazine,     9-ch1oro-,     and 
its    derivatives   and   2-chloro-«finitro- 
(ScHMiDT  and  Sauek),  A.,  i,  36. 
Phenanthraqainone,   oxidation    of,    in 
presence    of    aromatic    hydrocarbons 
(Benrath  and  v.  Meter),  A.,  i,  876. 
Phenanthraqainone,        cftbromo^initro- 
(Bauische      Animn-      &      SODA- 
Fabiuk),  a.,  i,  877. 
2-chloro-,        and         2-chlororfinitro- 
(ScHMiPT  and  Sauer),  A.,  1,  35. 
Phenanthraqoinonet,      synthesis        of 

(Mayeu),  a.,  i,  478. 
Phenanthra  trial  ine,6-chloro-3-hydroxy- 

(ScHMiDT  and  Sauek),  A.,  i,  35. 
2:3(9':  10'-  )-Phenanthraiino-l-aniinoan- 
thraqainone    (Schoi.l,   Eiiep.le,   and 
TiiirscH),  A.,  i,  143. 
Phenanthrene,  fluorescence  of  (Fry),  A. , 
ii,  713. 
derivatives  containing  sulphur,  prepar- 
ation of  (Badisciie  Anilin'-  &  SODA- 
Fabrik),  a.,  i,  877. 
Phenanthrene,  3-amino-,  hydriodide  and 
2:9:10-<richloro-        (SCHMIDT        and 
Sauer),  A.,  i,  35. 
Phenanthrene     series    (Schmidt     and 

Sauer),  A.,  i,  35. 
Phenanthrene-S-carbozylic      aeid,      8- 
bromo-  (Pschokb and Treidel),  A.,  i, 
768. 
Phenanthrene-lO-snlphonic  acid  and  its 
salts  and  derivatives  (Sandqvist),  A., 
i,  843. 
lO-Phenanthryl  snlphide,  rfi-9-hydroxy- 
and  its  dibeiizoyl  derivative  (Schmidt 
and  Sauer),  A.,  i,  36. 
Phenazothioninm    hydroxide    and    its 
salts    (M6HLAU,    Beyschlao,    and 
KoHREs),  A.,  i,  212. 
tetrachloTO-  (HiLDITCH  and  SuiLES), 
T.,  2297. 


p-Phenetidine,    2:6-djnitro-,  derivatives 
of,aiid<nnitro-(REVEHDiN),  A.,i,  963. 
Phenetole,  ;)-aniinothio-,  ;)-iodothio-,  and 
their  derivatives  (Willoerodt  and 
Klinger),  a.,  i,  255. 
3-bromo-2:4 :6-<rt-iodo-5-nitro-  (Jack- 
son and  Bioelow),  A.,  i,  102. 
Phenetoleasosalphophenylr/iliydrozy- 
diphenyl-      and      dimethyldiphenyl- 
methanedioarbozylic  acid  (Gkeen  and 

Sen),  t.,  in:.. 

Phenetolea«osulphophenyWj"hydroxy- 
ditolylcarbinoldicarbozylic  acid 

(Green  and  Sen).  T.,  1116. 
0-      and      ;;-Phenetyldimethylsulphine 
hydrozidei,  salts  of  (Kehr.mann  and 
Sava),  a.,  i,  968. 
3-;>-Phenetyl-2-methyl-4-dihydroquin- 
asolone  (PxxiEKT  niul  ISeal),  A.,  i, 
394. 
methiodide  (BcKSERT  and  Geioer),  A., 
i,  511. 
Phenetyl  methyl  ketone, o-iododichloride, 
and  o-iodo-  (Wili.oerodt  and  Uurk- 
hard),  a.,  i,  630. 
8-p-Phenetyl-2-«tyryl-4-dihydroquina- 

folone  (BooERT  and  Brai,),  A.,  i,  394. 

Phenol,  hydrochloric  acid  and  water,equi- 

librium  in  the   system    (ScHRElNE- 

MAKERS    and    VAN    DER    HoRN  VAN 

DER  Bos),  A.,  ii,  543. 
influence  of  sulphur  and  thiocarbamide 

on  the  excretion  of  (Kojo),  A.,  ii, 

187. 
and   its  ethers,   compounds  of,  with 

antimony  haloids  (Menschutkin), 

A.,  ii,  922. 
estimation  of,  in  mixtures  with  p-cresol 

(DiTZ  and   Bardach),   A.,  ii,   98, 

871  ;     (Siegfried    and    Zimmer- 

mann),  a.,  ii,  302. 
estimation  of,  in  urine  (Hensel),  A., 

ii,  695. 
Phenol,  2:4-rftamino-,  di-  and  tri-benzoyl 

derivatives    (Meldola    and    Hol- 

lely),  T.,  931. 
p-bromo-,    and   trihromo-,   action   of, 

with  toluene  and  aluminium  chloride 

(KoHN  and  Bum),  A.,  i,  760. 
2:4-,  and  2:6-dtbromo-,  and  their  de- 
rivatives   (Pope    and    Wood),   T., 

1823;  P.,  225. 
2:6-rftbromo-4-nitro80-,  and  4-nitroso-, 

action   of  bromine  on  (van  Erp), 

A.,  i,  28. 
2-chloro-4-iodo-,    2:6-rfw5hloro-4-iodo-. 

2:3:6-Mchloro-4-iodo-,  and  2:3:5:6- 

^e<rachloro-4-iodo-     (Brazier     and 

McCoMBiE),  T.,  973. 
3-chloro-4:6-c?mitro-,    and    its    acetyl 

derivative  (Fries  and  Roth),  A.,  i, 

659. 
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Phenol,  o-chloro-;j-uitroso-  (Fiscuek  and 

Nebeii),  a.,  i,  438. 
jo-fluoro-  (RiXKEs),  A.,  i,  844. 
2:6-dmitro-4-aiuino-.     See  isoPicramic 

acid. 
4:6-rfinitro-2-amino-.      See    Picramic 

acid, 
o-iiitroso-,  and  its  salts  (Baudisch  and 

Kakzeff),  a.,  i,  441. 
Phenols,  rearrangement   of  allyl  ethers 

of,    into    C-allylphenols    (Claisen 

and  Eisleb),  A.,  i,  965. 
migration  of  the  j9-halogen  atom  in 

(Robertson     and     Bkiscoe),    T., 

1964  ;  P.,  219. 
action  of   boric  acid  on  (Boeseken 

and  VAN  Rossem),  A.,  ii,  147. 
condensation    of   chloroacetone    with 

(Lippmann),  a.,  i,  851. 
action  of  iodine  on  (Wilkie),  A.,  i, 

346. 
catalytic  action  of,  in  presence  of  iron 

salts  (Colin  and  Sen^chal),  A.,  ii, 

289. 
action   of  nitrosoarylcarbamides  with 

(Haager),  a.,  i,  103. 
action  of  phosphorus  thiochloride  on 

alkaline  solutions  of  (Autenrieth), 

A.,  i,  104. 
behaviour    of,    with    titanium     com- 
pounds (Hatj.seu  and  Lewite),  A., 

i,  847. 
absorption  of,  by  bacteria  (Cooper), 

A.,  ii,  1199. 
polyhydric,    action    of,    on    uranium 

salts  (Siems^en),  A.,  i,  350. 
substituted  acetates  of  (Mannich  and 

Drauzburg),  a.,  i,  848. 
halogenated,     compounds      of,     with 

alkali    hydroxides    and   carbonates 

(ScHiJLKE    &    Mayr    and    Flem- 

ming),  a.,  i,  848. 
colour  reagents  for  detection  of  (Folin 

and  Denis),  A.,  ii,  1011. 
analysis  of  (Sanchez),  A.,  ii,  209. 
estimation  of,  colorimetrically(BACH), 

A.,  ii,  98. 
Phenols,,  amino-,  salts   of,  with  dibasic 

acids  (Medinger),  A.,  i,  848. 
iodo-,  chlorination   of  (Brazier  and 

McCoMBiE),  T.,  968  ;  P.,  127. 
Phenolase,  specific  action  of  (Bach  and 

Maryanovitch),  a.,  i,  739. 
Phenolcarboxylic    acids,    behaviour  of, 

with  titanium  compounds  (Hauser 

and  Lewite),  A.,  i,  847. 
methylcarbonato  derivatives    of,    and 

their    use   in   synthetic    operations 

(Fischer and  Pfeffer),  A.,  i,  559  ; 

(Fischer  and  Hoesch),  A.,  i,  859. 
combination  of  (Mauthner),  A.,  i, 

267,  858. 


PJienol-d-glucoside,  2:4:6-<rtbromo- 

(Fischer  and  Strauss),  A.,  i,  884. 
Phenolphthalein,  cataly  tic  action  of  light 
in  the  oxidation  of  (Rossi),  A.,  ii, 
107. 
ioniaation  of,  and  the  effect  of  neutral 
salts  on  it  (Rosenstein  ),  A. ,  ii,  893. 
influence  of  alcohol  and  neutral  salts 
on  the  sensitiveness  of  (Lenk  and 
Mondschein),  a.,  ii,  598. 
use  of,  as  an  indicator  (McBain),  T., 

814  ;  P.,  106. 
potassium  salt  (Oddo  and  Vassallo), 

A.,i,  793. 
potassium  and  sodium  salts  (Kober, 
Marshall,  and  Rosenfeld),  A.,  1, 
865. 
Phenol-j9-sulphonic  acid,  estimation  of 
volumetrically  (Smith  and  Frey),  A., 
ii,  1007. 
Phenol-jp-sulphonic  acid,  di-iodo-,  mer- 
curous  salt  (Trommsdorff),  A.,  i,  549. 
Phenoltetra-acetyl-c^-glucoside,      2:4 :6- 
trihromo-    (Fischer    and    Strauss), 
A.,  i,  884. 
Phenoxazine,     3-chloro-5-Ditro-     (Ull- 

MANN  and  San6),  A.,  i,  104. 
Phenoxazonium  chloride,  3 :5 :9-<riamino-, 
action  of,  on  trypanosomes  (Laveran 
and  Roudsky),  A.,  ii,  75. 
Phenoxyacetylacetoacetic    acid,     ethyl 
ester     (Weizmann,      Davies,      and 
Stephen),  P.,  103. 
Phenoxyacetylcyanoacetic    acid,    ethyl 
ester      (Weizmann,      Davies,     and 
Stephen),  P.,  103. 
a-Phenoxyamyl  alcohol  and  its  phenyl- 
methane  (v.   Braun,    Deutsch,  and 
Schmatloch),  a.,  i,  433. 
7-Phenoxyethylmalonic      acid,      ethyl 

ester  (Pyman),  T.,  535. 
C-Phenoxyhexyl  alcohol  and  its  plienyl- 
urethane  (v.   Braun,  Deutsch,  and 
Schmatloch),  A.,  i,  433. 
7-Phenoxy-a-methylbutyric  acid  and  its 
silver  .salt  (v.  Braun  and  Deutsch), 
A.,i,  106. 
Phenoxypentane      and       e-nitro-      (v. 
Bkaun,  Deutsch,  and  Schmatloch), 
A.,i,  433. 
5-Phenoxy-4-phenoxymethyltetrahydro- 
6-pyrimidone,  2-thio-  (Johnson  and 
Hill),  A.,  i,  912. 
a-Phenoxypropane,  7-chloro-j8hydroxy- 
s-iribromo-,  and7-chloro-/3-hydroxy- 
^-nitro-  and  their  phenylurethanes 
(Marle),  T.,  313. 
7-nitro-  (v.   Braun,   Deutsch,  and 
Schmatloch),  A.,  i,  433. 
Phenoxypropionaldoxime    (v.     Braun, 
Deutsch,  and  Schmatloch),  A.,  i, 
433. 
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l-y-PhenoxTpropyltetrahydroqainoline 

(Jones  and  DrsLov),  T.,  1752. 
2-7-Phenoxypropyltetrahydroxywo- 

quinoline  uinl  its  hydrochloride  (Jonks 

and  DuNLor),  T.,  1753. 
6-Fhenoxyqaialsarin,  8>chloro-  (Friy), 

A.,  i,  477. 
Fhenoxyvaleraldoxime      (v.      Braun, 

Deutscu,  and  Scuhatloch),  A.,   i, 

433. 
Fhentlxiaiine,  2-A-diamiiiO;  staunichlor- 

ide,  and  2:4rfinitro-  (Mohlau,  Bbts- 

ciiLAii  and  KuHREs),  A.,  i,  212. 
Phenyl  acetate,  2-chloro-4-iodo-,  2:6-di- 
chloro-4-ioNdo-,  2:3:6-<richloro-4- 
iodo-,  2:3:5:6-tetrachloro-4-iodo-, 
and  ;7-iodo-,  and  their  dichlorides 
(Brazier  and  McCombik),  T., 
972. 

benzoate,  2-chloro-4-iodo-,  2:6-di- 
chloro-4-iodo-,  2:3:6-<richloro-4- 
iodo-,  2:3:5:6-te/rachloro-4-iodo-  and 
/Mittochloro-,  and  their  dichlorides 
(Brazier  and  McCombie),  T., 
973. 

ether,  /^-amino-,  derivatirea  of,  and 
colon  ring- matters  from(MAiLiiE), 
A.,  i,  548. 
;j-amino-,  ;>-nitro-,  and  innitro-, 
(Mailhr  and  Mukat),  A.,  i,  346. 
|>-bromo-,  »-chloro-,  and  di-p- 
ehloru-  (Mailhb  and  Murat), 
A.,  i,  254. 

glycide  ether,  s-/ribromo-,  and  p- 
nitro  (Mable),  T.,  307. 

mercaptan,  o-amiuo-,  benzoyl  deriva- 
tive (MdHLAU,  Betsciilag,  and 
KdHRX8),  A.,  i,  212. 

oxide,  o-nitrothio-  (Zikokx  and  Farr), 
A.,  i,  763. 

alkyl  oxides,  decomposition  of,  in 
presence  of  nickel  and  hydrogen 
(Mailhe  and  Mukat),  A.,  i,  183. 

sulphide,  o-amino-,  and  o-  and  p- 
hydroxy- (BouKGEOis  and  Hubek), 
A.,  i,  347. 

acetonyl  sulphide,  o-nitro-  (ZlXCKE 
and  Farr),  A.,  i,  765. 

j3-aminoethyl  sulphide  and  sulphone 
hydrochlorides  (Gabriel  and  Col- 
man),  A.,  i,  116. 

o-benzoylaminopheuyl  sulphide,  tri- 
nitro-  (Mohlac,  Beyschlao,  aud 
Kohees),  a.,  i,  212. 

ethyl  sulphide,  jo-amino-,  and  its 
acetyl  derivative,  ^-iodo-,  and  p- 
nitro-  (Gattermann),  A.,  i,  986. 

1-  and  2-hydroxyDaphtLyl  sulphide, 
o-nitro-,  and  its  denvatives  (Zincke 
and  Fakr),  A.,  i,  765. 

methoxymethyl  sulphide  fDELATTRE), 
A.,  i,  745. 


Phenyl   methyl  sulphide,  jo-amino-,  p- 
bromo-,  /<iodo-,  and  ^-nitro-  aud 
their  derivatives  (Gattermann), 
A.,  i,  985. 
j»-bronio-   (Bourgeois    and   Abra- 
ham), A.,  i,  109. 
4-bMnio-2-nitro-  (Claasz),  A.,  i,514. 
jB-phthalimidoethyl  sulphide  and  sul- 
phone (Gabriel  aud  Colman),  a., 
1,  116. 
thiocyanate,     2-amino-5-hydroxy-2:4- 
rftamino-5-hydroxy-,  and   4-nitro-2- 
amino-5-hydroxy-,    and     their    de- 
rivatives (Fighter  and  Beck),  A., 
i,  105. 
Phenylaoetamide,  2:4-<fi:nitro-  (Bop.schk 

and  Ori'ENiiKiMEK),  A.,  i,  653. 
Phenylacethydroxamio  acid  and  its  saltu 

and  dorivativcs  (JoNK.s),  A.,  i,  692. 
Phenylaoetic   acid,   glycyl   ester  (Fau- 

BENFABRIKEN    VURM.      F.      BaTEU     k 

Co.),  A.,  i,  974. 
Phenylaoetic   acid,    ^a-amino-,    a-cani- 
phorsulphonate,  crystallography  ol 
(Panichi),  a.,  ii,  551. 

a-cyano-,    lead    and     cadmium    salts 
(Hadi-ev),  a.,  i,  699. 

o-thiocyano-  (Makschalk),  A.,  i,  576. 
Phenylacetophenone,  w-2:4-i/iuitro-,  and 

2:4-dtnitro-oximino-     (BoiiscHE     and 

Oi'PENHEi.MEn),  A.,  i,  653. 
a•Phenyl-;^aeetoxycinnamio    acid,     p- 

nitro-  (llEWirr,  Lewcock,  and  Pope), 

T.,  607. 
Phenylacetyl     chloride,      o-p-di'chloro- 
(Stkaus),  a.,  i,  992. 

2:4-rfinitro-     (Borsche    and    Oppen- 
heimer),  a.,  i,  653. 
8-Phenylacetyl-5  formyW/aminobenzoio 

acid,  JH-aniino-,  preparation  of  deriva- 
tives of  (Farbenfabriken  vorm.  F. 

Bayer  &  Co.),  A.,  i,  768. 
Phenylacetyl -7-homocholine  and  its  salts 

(Me.nge),  A.,  i,  949. 
Phenylacetyl-a-  and  -jS-methylcholines 

and  their  salts  (Menge),  A.,  i,  949. 
Phenylacetylsemicarbazide    (Kupe  and 

Fiedler),  A.,  i,  143. 
)3-Phenyl8B8caletin   and   its  derivatives 

(Bargellini  and  Marticoiani),   A., 

i,  292. 
dl-    and    Z- Phenylalanine     picronolatos 

(Levene  and  van  Slyke),  A.,  i,  682. 
Phenylallyl  ozonide  (Hauhies   and   v. 

Reidknstein),  a.,  i,  674. 
Phenyl-1-aminoanthraquinonecarboxyl- 

ic  acid,  dibromo-,  and  chlororfibromo-, 

methyl  esters   (Badische  Anilin-  & 

Soda-Fabrik),  a.,  i,  804. 
l-Phenyl-4-j»-aminobenzylhydantoin  and 

its  salts  (Johnson  aud  Brautlecht), 

A.,  i,  805. 
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Fhenylaminochloroplienylplienazoniain 
suits  (Balls,  Hewitt,  and  Newman), 
T.,  1849. 

Phenylaminoethylcarbinol  and  its  salts 
(Calliess),  a.,  i,  365. 

4-Phenyl-2-aminomethylthiazole  hydro- 
bromide  (Johnson  and  Buknham), 
A.,  i,  305. 

Phenylamino-a-naphthylaminophenyl- 
and    -chlorophenyl-phenazonium    ni- 
trates   (Balls,    Hewitt,  and  New- 
man), T.,  1850, 

5-Phenyl-2-o-  and  -j[;-aminophenylox- 
azoles  and  their  derivatives  (Lister 
and  Robinson),  T.,  1310. 

Phenyl-y-aminopropylsulphone  hydro- 
chloride (Gabriel  and  Colman),  A., 
i,  116. 

e-Phenylamyl     chloride,     p-uitro-     (v. 
Braun  and  Deutsch),  A.,  i,  846. 
niercaptan  (v.  Braun),  A.,  i,  552. 

Phenyhsoamylacetic  acid  and  its  deriva- 
tives (Farbenfabriken  vorm.  F. 
Bayer  &  Co.).  A.,  i,  974. 

e-Phenylamylamine  and  its  salts 
(Merck),  A.,  i,  110. 

Phenylamyldimethylamine,  ^^-amino-, 
j(;-hvdroxy-,  and  its  salts,  and  jw-nitro- 
(V.  Braun  and  Deutsch),  A,,  i,  846. 

6-PhenylamyMtliiourethane(v.  Braun), 
A.,  i,  552. 

w-Phenylanilinomalomc  acid,  ethyl  ester 
(Fortinsky),  a.,  i,  770. 

5-Phenyl-7-ani8yl-2:3dihydro-4-pyri- 
ndene,  salts  of  (Strieglkr),  A.,  i,  782. 

o-Phenyl-o-^-amsylethyl  alcohol,  o- 
amino-  (Stoermer  and  Gaus),  A  ,  i, 
1026. 

Phenyl-^j-anisylethylene,  o-amino-  and 
its  platinichloride  (Stoermer  and 
Gaus),  A.,  i,  1026. 

3-Phenyl-4-o-ani8ylidenei60oxa2olone 
(Meyer),  A.,  i,  1019. 

5-Plienyl-2-ani8yloxazole  and  its  picrate 
(Lister  and  Kobinson),  T.,  1304. 

2-Phenyl-5-amsyloxazole  (Lister  and 
Robinson),  T.,  1305. 

3-Plienyl-2-7>amsylquinoliiie-4-carb- 
oxylic  acid  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  1018. 

PhenylanisyltMocarbamide  (v.  Braun 
and  Deutsch),  A.,  i,  694. 

1 :2-Pheiiylaiithraquinoneiminazole,  and 
4-amino-  (Farbenfabriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  140. 

Phenylarsenic  oxide,  3-amino-4-hydr- 
oxy-,  and  its  hydrochloride  (Ehrlich 
and  Bertheim),  A.,  i,  523. 

Phenylarsinic   acid,    amino-,    structure 
of  (Bertheim  and  Benda),  A.,  i,  62. 
o-amino-,  and  its  barium   and  silver 
salts  (Benda),  A.,  i,  63. 


Phenylarsinic  acid,  ^>-amino-,  mercury 
hydrogen   salt   (Aktien-Gesell- 

SCHAFT      FUR      AnILIN-FaBKIKA- 

tion),  a.,  i,  228. 
sodium  salt.     See  Atoxyl. 
2:5-rfiamino-      (Farbwkrke      vorm. 
Meister,  Lucius,  &  Bruning), 
A.,  i,  1644. 
and     its    5-acetyl     derivative    and 
their   azo-   and   diazo-compounds 
(Benda),  A.,  i,  62. 
3-amino-4-hydroxy-,   and   its   sodium 
salt  (Ehrlich  and  Bertheim),  A., 
i,  523. 
4-amino-3-hydroxy-,     and     its     salts 
(Benda),  A.,  i,  148. 
and  its  sodium  salt  (Farbwerke 
VORM.  Meisteh,  Lucius,  &  Brun- 
ing), A.,  i,  596. 
4-chloro-3-nitro-  (Farbwerkk  vorm. 
Meister,  Lucuts,  &  Bruning),  A., 
i,  595. 
nitro-,   structure  of  (Bertheim  and 

Benda),  A.,  i,  62. 
5-nitro-2-amino-,       preparation        of 
(Farbwerke    vorm.    Meister, 
Lucius,  &  BiiiJNiNG),  A.,  i,  595. 
5-nitro-2-hydroxy-,       3:5-rfinitro-2- 
hydroxy-,    and   their   derivatives 
(Benda),  A.,  i,  61. 
3-nitro-4-hydroxy-,  3:5-dtnitro-4- 

hj'droxy-,     and    their     derivatives 
(Benda  and  Bertheim),  A.,  i,  63  ; 
(Benda),  A.,  i,  64. 
3:5-dmitro-4-amino-(BENDA),  A.,i,328. 
?>-nitroso-  (Karrer),  A.,  i,  740. 
Phenylarsinic  acid-S-trimethylammo- 
nium  hydroxide,  4-hydroxy-,  and  its 
iodide  (Bertheim),  A.,  i,  819. 
Phenylazoimide,  action  of,  with  aniline 
and  with^-toluidine  (Wolff),  A.,  i, 
1028. 
addition  of,  to  quinones  (Wolff  and 
Grau),  a.,  i,  1034. 
6-Phenylbarbituric    acid    (Farbenfa- 
briken VORM.  F.  Bayer  k  Co.),  A., 
i,  1025. 
Phenylbenzhydrylthiocarbamide  (v. 
Braun  and  Deutsch),  A.,  i.  694. 
2-Pheuylbenziminazole-^-carboxylic 
acid  (SiMONis,  Boehme,  and  Benen- 
son),  a.,  i,  565. 
l-Phenyl-l:2:S-benzotriazole,  5-amino-l- 
^-aniino-,    5-amino-l-j»-nitro-,    4-bro- 
mo-5-hydroxy-,         4-chloro-5-amino-, 
4-chloro-5-amino-l-^-amino-,  4- 

chloro-5-amino-l-;?-uitro-,  4-chloro- 
5-hydroxy-,  4:6:3':5'-<e^rrtchloro-5:4'- 
<Zihydroxy-,  5-hydroxy-,  4:5-t£t- 
hydroxy-,  4-nitro-5-nitroamino-,  and 
their  derivatives  (Fries  and  Emi'- 
soN),  A.,  i,  659. 
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l-Phen7l-l:2:3-beii20trUsole,7-hydroxy- 
(Wolff  and  Grai-).  A.,  i,  1034. 

2-Fheii7l-2:l:3  benzotriaiole,  5:6-di- 
amino-,  4-bronio-6-hydroxy-,  4-chloro- 
5-amino-,  fltichloroamino-,  4-chloro-5- 
hydroxy-,  4:7-dtchloro-5:6-rfihydroxy- 
2-ch1oro-,  5-hydroxy-,  4:5-rfihydroxy-, 
5-nitro-6-ainino-,  4-nitro-6-hydroxy-, 
4-mtro«o-5-hydroxy-,  and  their  deriva- 
tires  (Fries  and  Roth),  A.,  i,  657. 

S-Phen7l-2: 1 :3-beniotriaiole-5-diai(H 
niam  sulphate  (Frie-s  and  RoTli),  A., 
i,  657. 

2-Pliexi7l-l:3-benioxaiine-4-one,  6- 
chloro-,  action  of  ammonia  on  (Hitohe« 
and  TiTHKRLEV),  T.,  219  ;    P.,  6. 

4-Fhen7l-2-beni07laiiiinometh7ltluaiole 
(Johnson  and  Bi'knham),  A.,  i,  305. 

Phen7lb«nso7learbaiiiide  (Ribdkl),  A., 
i,  774. 

a-Phen7l-d-b«ns7l-8oania7l-Aa-bat7- 
lene  (Orechokf  and  Meeu.son),  A.,  i, 
621. 

6-Phen7l-5  beiix7lbarbitiirie  aeid  (Fak- 

BENFABKIKEN  VORM.  F.  BaYKR&Co.)i 

A.,  i,  1025. 
/3-Plien7l-7-beniylbat7Tolactone,    a- hy- 
droxy- (Si'ATH),  A.,  i,  978. 
Phen7ibenz7ldimeth7lammoiiiamialph- 

onic  acid  (Farbwkkke  vokm.  Meis- 

TKu,  Lucius,  and    Brunin(!).  A.,  i, 

548. 
dl;  d;  and  /•a-Plieii7l-iV-beiui7letli7l- 

aminat  and  their  salta  (Parck),  A.,  i, 

769. 
Phen7lbens7l«th7l-n-prop7larsoainm  d- 

camphor-/3-8uli>honatc  (Winmiix),  T., 

721. 
/3-Phenyl--y-bens7lidene-a-ineth7lbat7- 

rophenone  and  its  dibromide  (Reimek 

and  Reynoli>8),  A.,  i,  769. 
)3-Phenyl-3-3-benz7lidene<-.Wopentan- 

2-oii7lpropiophenone8     (Georoi    and 

Volland),  a.,  i,  781. 
Plieii7lbensylm«th7lall7lanoniain 

iodide       and        rf-a-bromocaiiiphor-T- 

sulphonatc  (Winmill),  T.,   724;    P., 

93. 
2-Pheii7l-6-benz7l-5-meth7l-l:2-dih7- 

dropTiidone,  3-hydroxy-  (Bland  and 

Thorpe),  T.,  1747. 
Phenylbenzylmethyl-'i-propylarsomnm 

iodide  (Winmill),  T.,  721. 
S-Phenyl-l-benzyl-S-pjnrazolone,  and  4- 

oximlno-  (Curtius  and  Schneiders), 

A.,  i,  137. 
Fben7lbeiiz7l8ilioanedioI  (Robison  and 

Kipping),  T.,  2164;   P.,  245. 
Phen7lbeMyl8ilicol    (Martin),    A.,    i, 

404. 
Plienylbenz7l8ilicon  chloride  (Martin), 

A.,  i,  404. 


Phenyl-Y-bromo-    and  'yS-c^t'bromobatjrl 

ether  (v.  Hraun  and  Deutsch),  A.,  i, 

106. 
Pliea7l(ii'bromomethyl8nlphone,   o-nitro- 

(Claasz),  a.,  i,  514. 
Phen7l(/ibromometh7l8ulphoxide,  o- 

nitro-  (Claa  z),  A.,  i,  514. 
2-Phen7lbatadieii7l-4-dihydroqainazol- 

one  methiodide  (BooERTandGEiuER), 

A.,  i,  511. 
2-Phen7lbatadien7l-4-dihydroqninaiol- 

one  (HocKiM  ami  ISkal),  A.,  i,  395. 
S-Phenylbataldehyde  and  its  derivatives 

(v.  Braun  and  Krubbr),  A.,  i,  266. 
a-Phenylbutane,  S-nitro-  (v.  Braun  and 

Kriiier),  a.,  i,  266. 
a-Phenylbutan-y-ol       and       its      salts 

(Vavon),  a.,  i,  629. 
a-Phenylbatan-^-one     and     its     oximo 

(Vavon),  A.,  i,  629. 
Phenylbutenylcarbinol  (v.  Braun   and 

Deutsch),  A.,  i,  106. 
8-Phen7lbat7l    chlonde,     p-nitro-     (v. 
Bkatn  and  Deutsch),  A.,  i,  846. 

nitrite  (v.  Braun  and  Kruber),  A., 
i,  266. 
Fhenyl/^T^ -but7lcarbinol  (Lepin),  A.,  i, 

957. 
8-Phen7lbat7ldimeth7laBiine,  p-amino-, 

;y-hydroxy-,  and  their  salts  (v.  Braun 

and  Deut.scii),  A.,  i,  846. 
•-Phen7lbat7lmalonic  aeid,  and  its  ethyl 

ester   and    o-bromo-    (v.  Braun    and 

Kruber),  A.,  i,  265. 
Phen7lbat7l  meth7l  ether  (v.  Braun 

and  Deutsch),  A.,  i,  687. 
Phen7lbat7lpiperidylthiocarbamide   (v. 

Bkat:n  and  I)Ktns<:n),  A.,  i,  684. 
Phenylbatylthiocarbimide    (v.    BrauK 

and  Delt.sch),  A.,  i,  694. 
a-Phen7lbut7ric    acid,    derivatives    of 

(Farbenfahriken  vokm.   F.   Bates 

&Co.),  A.,  i,  974. 
a-Phen7lbatyric  acid,  a-hydroxy-,  pren 

paration   and   resolution  of  (Smith), 

A.,  i,  114. 
)8-Phenylbutyric  acid,  )3-amino-  (Posneb 

and  Stirnts),  A.,  i,  456. 
/3-Phen7lwobutjrric  acid,  ;8-aniino-,  and 

its  hydrochloride  and  benzoyl  deriva- 
tive (PosNER  and  Stirnus),    A.,  i, 

456. 
FhenylbntTrimido-ether,    hydrochlorida 

and    dijihenylamidine    derivative    (v. 

Braun  and  Kruber),  A.,  i,  265. 
Fhenylcarbamide,     ;)-cyano-     (Bogert 

and  Wise),  A.,  i,  451. 
o-Phenylcarbamidobenzoic     acid    (RiE- 

dkl),  a.,  i,  774. 
4-FIien7l-2-carbamidometh7lthiazole 

and  its  hydrobromide  (Johnson  and 

Burnham),  A.,  i,  306. 
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4-Fhenyl-2-barbethozyaminomethvI- 

thiazole  and  its  hydrobromide  (John- 
son and  Burnham),  A.,  i,  305. 
3-Phenyl-2-o-carboxyphenylquinoline-4- 

carbozylic     acid     (Farbknfabkiken 

voRM.    F.    Bayer    &    Co.),     A.,     i, 

1019. 
5-Plienyl-2-o-chIorophenylozazole    (Lis- 
ter and  Robinson),  T.,  1302. 
a-Phenylcinnamic  acid,    photochemical 

reactions  of  (Bakunin),  A.,  i,  356. 
a-Fhenylcinnamic    acid,    o-broaio-,    o- 

amino-  and  -o-bromo-o-nitro  (PscHORR 

and  Treidel),   A.,  i,  766. 
Phenyl     cinnamylidenemethyl     ketone 
[cinnamylidencacetophenone)     acetal 
of  (Straus),  A.,  i,  991. 

nitrate  (Reddelien),  A.,  i,  986. 
4-Phenylcinnoline,  j»-hydroxy-,  and  its 

salts  (SroERMER  and   Gaus),    A.,    i, 

1026. 
Phenylisocrotonio  acid,   hydroxylamine 

salt   (FosNER   and    Stirnus),    A.,    i, 

457. 
3-Phenyl-5-cuminylidenerliodanin    (Na- 

gele),  a.,  i,  795. 
Phenyl-i|/-caniyliodonium        hydroxide, 

salts  of  (WiLLGERODT  and  Meyer), 

A.,  i,  22. 
Phenylcyanomathylenecamphor  and  its 

derivatives  (Forster  and  Withers), 

T.,  1337. 
?n^-Fhenyl-l:2:l':2'-dianthracenezan- 

then  (Ullmann  and   ilRM^NYi),  A., 

i,  717. 
7>w- Phenyl- 1 :2 : 1  ':2'-dianthraq  uinone- 

zanthen  (Ullmann   and   UrmiSnyi), 

A.,  i,  717. 
l-PhenyI-2:6-dibenzhydi7l-l:3:4-triaz- 

ole,       l-jj-hydroxy-       (Stolle       and 

Schmidt),  A.,  i,  1035. 
dl-,  d-,  and  /-a-Phenyl-i\^-dibenzylethyl- 

amines  and  their  salts  (Parck),  A.,  i, 

759. 
Phenyldibenzylethylcarbinol     and     its 

chloride   (Orechoff   and    Konowal- 

off),  a.,  i,   436. 
Phenyldiethylarsine  dibromide  and  di- 

iodide  (Winmill),  T.,  720. 
Phenyldiethylcarbinylacetic  acid.     See 

a-l'henyl-/8-ethylvaleric  acid. 
Phenyl    a-dimethylaminobenzyl    ketone 

and  its  salts  (Rabe  and  Rieper),  A., 

i,  718. 
Phenyl  dimethylaminomethyl  ketone,  p- 

hyilroxy-,    and    its   hydriodide   (Vos- 

winckel),  a.,  i,  443. 
Phenyl-6-dimethylamino-m-toIylmeth- 

ane,      4'-amino-      (v.      Braun      and 

Kruber),  a.,  i,  969. 
Phenyldimethylarsine    di-     and     tetra- 

bromides  (Winmill),  T.,  723. 

c.  ii. 


3-Phenyl-l-oj[>-dimethylbenzyl-8-methyl 

6-pyrazolone  (Coktius  and  Matxr), 

A.,  i,  309. 
3-Phenyl-l-ojci-dimethylbenzyl-2-methyl- 

6-pyridazinone(CuRTius  and  Mayer), 

A.,  i,  309. 
3-Phenyl-l-o/>-dimethylbenzyl-6-pyraz- 

olone,   and   4-nitro-,   and   4-oximino-, 

and   tlieir   silver  salts  (CURTIUS   and 

Mayer),  A.,  i,  309. 
Phenyl-2:4-dimethylbenzylthiosemicarb- 

azide  (Curtius  and  Mayer),  A.,  i, 

308. 
Phenyldimethylethylammoniiim    iodide, 

compounds     of     thiocarbamide     and 

(Atkins  and  Werner),  T.,  1990. 
Phenyldimethylethylsilicane  (BygdAn), 

A.,  i,  342. 
a-Phenyl-a^S-dimethylhydrocinnamio 

acid.        See      a/S-Diphenyl-a-methyl- 

butyric  acid. 
a-Fhenyl-j3;3-dimethylpropane,  o-bromo- 

(Lei'In),  a.,  i,  957. 
3-  Phenyl-aa-dimethylpropyl         alcohol 

(Lepin),  a.,  i,  958. 
l-Phenyl-3:4-dimethyl-5-pyrazolone,    1- 

^-amino-,    and    its    acetyl    derivative 

(Farbwerke  VORM.  Meister,  Lucius, 

&  Bruning),  a.,  i,  136. 
3-Phenyl-2:5-dimethyltetrahydrofuran, 

3-hydroxy-  (Dupont),  A.,  i,  291. 
9-Phenyl-2:7-  and  3:6-dimethylzanth- 

hydrol   and    their   salts    (Kehrmann 

and  Knop),  A.,  i,  43. 
9-Phenyl-3:6-dimethylzanthoniam-o- 

carbozylic    acid,    methyl    and    ethyl 

esters,  salts  of  (Kehrmann  and  Knop), 

A.,  i,  43. 
3-Phenyldiozindole,     5-bromo-     (Kohn 

and  Ostersetzer),  A.,  i,  51. 
Fhenyldipropylcarbinol  ( Amouroux  and 
Murat),  a.,  i,  415. 

and  its  acetyl  derivative  (MUKAT  and 
Amquroux),  a.,  i,  528. 
Phenyl-l:3-dipyridinium  chloride,   4:6- 

rfinitro-,  action  of  hydrogen  sulphide 

on  (Zincke  and  Weisspfenning),  A., 

i,  302. 
l-Phenyl-3:5-dipyrrylpyrazolone  (Oddo 

and  Uainotti),  A.,  i.  721. 
Phenyl  /3;3-dithiolvinyI  ketone,  salts  and 

derivatives  of  (Kelber  and  Schwarz), 

A.,  i,  206. 
m-Phenylenediamine,  reactions  of,  with 

gold  salts  (Siemshen),  A.,  ii,  1001. 
71-Phenylenedianiine,  l-bromo-2:4:6-<n- 
iodo-,  and  its  hydrochloride  (Jack- 
son and  Bigelow),  A.,  i,  102. 

i:6-dimtTo-  (Zincke  and  Weisspfbn- 
ning),  a.,  i,  302. 
j!)-Phenylenediaminear8inic    add.      See 

Phenylarsinic  acid,  2:5-diamino-. 
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Phenylenedimercury  acetate,  hytlroxy-, 

estimation  of  moicury  iu  (Bkieqrr), 

A.,  ii,  206. 
Phenylene-d-naphthylene  oxide  (Saba- 

TiEK  and  Mailhk),  A.,  i,  767. 
o-Phenyleneinlphonylide     (AnschOtz), 

A.,  i,  852. 
Pheaylethane,  /3-chloro-2-  and  4-amino-, 

and  tlieir  salts  (v.  Braun  and  Gaw- 

uiLow),  A.,  i,  498. 
Phenylethenylamidine    benzeuesulphon- 

ate  (Rol'ili.er),  A.,  i,  584. 
jS-Phenylethyl  aleohol.p-amiDo-,  and  its 

hydrochloride  and  p-nitro-  (IDhruch 

and  P18T8CHIHUKA),  A.,  i,  853. 
3-PheiiyIethyl   mercaptan  (v.    Braun), 

A.,  i,  551. 
/B-Pbenylethylamine  salts  (DxHX),  A.,  i, 
242. 

platinichloride  (Decker  and  Becker), 
A.,  i,  844. 
S-Phenylethylamins,  p-amino-  dihydro- 
chloride   (Ehrlicu    and    Pistschi- 
muka),  A.,  i,  863. 

3-hydrozy-,    and    its    hydrochloride 
(R08KMIIUND),  A.,  i,  449. 

8:4-d»hydrozy-,  and  its  hydrochloride 
(RossNMUND,  Mannicu,  and  Jacob- 
soHN),  A.,  i,  967. 
Phenylethylbarbituric  acid,  comi>ound8 

of,  with  quinine  and  with  hydronuinine 

(Faroenfabhikex  vorm.  F.  Batxr 

&Co.),  A.,  i,  798. 
S-Phenyl-S-ethylbarbituric  aeid  and  itn 

salts    (Farbenfahriken    vdrm.    F. 

Bayer  &  Co.),  A.,  i,  1024. 
Phenylethylbromoarsine  (Winmill),  T., 

720. 
a-Phenyl-d-ethylbatanedione.  See 

Ethylbenzoylacctone. 
a-Phenyl-a-ethylbutyramide     (Farben- 

fabriken  VOR.M.  F.  Bayer  k  Co.), 

A.,  i,  974. 
i-Phenyl-o-ethylbutyronitrile  (Farbf.n- 

fabriken  vokm.  F.  Bayer  4  Co.), 

A.,  i,  974. 
a-Phenyl-a-ethylbatjrrylearbaioide 

(Farbjinfabriken  yorm.  F.  Bater 

&Co.),  A.,  i,  974. 
Phenylethylchloroarsine  (Wijjmill),  T., 

720. 
4-Phenyl-4-ethyldihydrouracil   (Posner 

and  Stirni'.s),  A.,  i,  456. 
iS-Phen.ylethyldimethylamine     and    its 

salts  (Decker  and  Becker),  A.,  i, 

844. 
Phenylethyldimethyltbiocarbamide    (v. 

Braun  and  Deutsch),  A.,  i,  693. 
Phenylethyl  ethyl  ether  (Holmberg), 

A.,  i,  448. 
aPhenyl-a-ethylglycollic     acid.       See 

a-Phenylbutyric  acid,  o-hydroxy-. 


a-Phenylethylidenetriasoacetohydratide 

(CuuTH's  and  BockmuHl),  A.,  i,  426. 
Phenyl    ethyl    ketone,    desaurin     from 

(Kelbf.r  and  Scjiwauz),  A.,  i,  207. 
Phenylethylmalonic  acid  and  its  chloride 
(Farbe.nfauuikkn  voum.  F.  Bayer 
&  Co.).  a.,  i,  1025. 

ethyl  ester  (Farbenfabrikxx  vorm. 
F.  Bayer  &  Co.),  A.,  i,  1024. 
j9-Phenylethylmethylamine  and  its  salts 

(Decker  and  Becker),  A.,  i,  845. 
l-a-Phenylethyl-6-methyltriasole,        3- 

hydroxy-  (Rite  and  Oe.streicher), 

A.,  i,  220. 
)3-Phenyl-a-ethylpropionic      acid,      j3- 

amino-  (Posner  and  Stirnuh),  A.,  i, 

466. 
Phenylethyln-propylallylarioniom 

bromide     an<l      (/-a-brom<icaniphor-ir- 

sulphonate  (Wi.nmill),   T.,  722;  P., 

93. 
a-Phenylethyli^opropylamine    and      its 

salts  and  derivatives  (de  Leeuw),  A., 

i,  24. 
Phenylethyl-n-propylar8ine(WiNMiLL), 

T.,  720. 
l-Phenyl-3-ethyl-6-pyrazolone-4- 

phenylhydrazone  (Wahl  and  Doll), 

A.,  i,  53G. 
8-/9  Phenylethylrhodani^e  (Holmberg), 

A.,  i,  IGl. 
a-Phenylethyltemicarbaiide     and      its 

derivatives  (Kui-E  and  OestreichEr), 

A.,  i,  220. 
Phenylethylsilicanediol   (Robison    and 

Kn-PING),  T.,  2158  ;  P.,  245. 
PhenTlethylsnlphone,  ^-iodo-,  ;9-iodo8o-, 

and  p-iodoxy-,  and  their  derivatives 

(WiLLGERODT  and   Klinoer),   a.,  i, 

266. 
/3-  PhenylethylfZi'thiour  ethane  ( v. 

Braun),  A.,  i,  651. 
1-a-Phenylethyltriasole,         3-hydroxy- 

(liri'E  an<i  OF,.sTHEiciiEit),  A.,  i,  220. 
3-Fhenylethyltrimethylammonium  salts 
(Decker  and  Beukf.k),  A.,  i,  844. 

chloride,    reduction   of,    with  sodium 
amalgam  (Emde),  A.,  i,  250. 
a-Phenyl-3-ethylvaleric  acid  {phenyldi- 

ethykarbonylacetic  acid)  (B'arbknfab- 

riken  vorm.  F.  Bayer  k  Co.),  A.,  i, 

974. 
9-Phenylfluorone,        2:3:7-<Whydroxy-, 

ethers  of  (Kehrmann  and  Gunther), 

A.,  i,  1012. 
/3-Phenylglutaconic  acid,  derivatives  of 

(Bland  and  Thorpe),  T.,  868  ;  P., 

49. 
Phenylglyceramide    (Fischer),    A.,   i, 

187. 
Phenylglycerylglycine  (Fischer),  A.,  i, 

187. 
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Phenylglycihe-2-carboxylic  acid,  3-,  4- 

aiid  5-bn)ino-  (Fhiedlandek,  Bruck- 

NEK,  and  Deutsch),  A.,  i,  318. 
Phenylglycollonitrile,  condensation  of, 

with  aromatic  aldehydes  in  presence  of 

thionyl  chloride  (MiNOVlci  and  Zeno- 

vici),  A.,  i,  699. 
Phenylglyoxalhydrazone   (Wolff),  A., 

i,  1028. 
Phenylglyoxal-jo-nitrobenzylideneazine, 

and    its   acetyl    derivative   (Wolff), 

A.,  i,  1029. 
Phenylglyoxiinic    acid,    4-nitro-2-hydr- 

oxy   (Borsche   and    Oppenheimek), 

A.,  i,  652. 
Phenylglyoxylic     acid,     o-nitrophenyl- 

hydrazoiieandits  silver  and  potassium 

salts  (Gastaldi),  A.,  i,  700. 
Phenylglyoxylic       acid,       o-hydroxy-, 

derivatives  of  (Fries  and   Pfaffen- 

dorf),  a.,  i,  205. 
Phenylglyoxylo-/?-dimethylaminoanil- 

ide,     o-hydroxy-,     and     its      benzoyl 

derivative  (Fries  and  Pfaffendorf), 

A.,  i,  205. 
Phenylheptadecylcarbinol    (Ryan    and 

Nolan),  A.,  i,  750. 
Phenyl  heptadecyl  ketone  and  its  phenyl- 

liydrazone  (Ryan  and  Nolan)  A.,  i, 

750. 
Tj-Phenylheptaldehyde  and  its  ^-nitro- 

phenylhydrazone     (v.     Braun      and 

Kruber),  A.,  i,  267. 
a-Phenylheptane,    rj-nitro-    (v.    Braun 

and  KiiUBER),  A.,  i,  267. 
<5-Phenyl-Ay-heptene    and    its    nitroso- 

chloride    (MuRAT    and    Amouroux), 

A.,  i,  528. 
»)-Phenylheptyl  nitrite  (v.  Braun  and 

Kruber),  A.,  i,  267. 
Phenyl         hezahydrostyryl         ketone 

(Fri^zouls),  a.,  i,  629. 
C-Phenylhexaldehyde  (v.    Braun    and 

Kruber),  A.,  i,  267. 
a-Phenylhexane,  e-bromo-   (v.    Braun, 
Deutsch,  and  Schmatloch),  A.,  i, 
t .        434. 
f     ^-nitro-  (v.    Braun    and    Kruber), 

A.,  i,  266. 
Phenylci/c^hexane,       preparation       of 

(Sabatier  and  Murat),  A.,  i,  547. 
6-Phenylhexoic  acid,  o-atnino-,  and  «- 

bronio-,    and   derivatives   (v.    Braun 

and  Kruber),  A.,  i,  265. 
C-Phenylhexyl  nitrite  (v.    Braun  and 

Kruber),  A.,  i,  266. 
Phenylhexylene  (v.    Braun,  Deutsch, 

and  Schmatloch),  A.,  i,  434. 
o-Phenyl-a-cj/c/ohexylethane  (Sabatier 

and  Murat),  A.,  i,  617. 
Phenylhexyl  methyl  ether  (v.  Biiaun 

and  Deutsch),  A.,  i,  687. 


4-Phenylhydantoin,    5-thio-    (Johnson 

and  Cheknoff),  A.,  i,  810. 
Phenylhydrazine  l:3:5-trinitrobenzenate 

(Ostromisslen.sky),  a.,  i,  23. 
Phenylhydrazine-o-sulphonic    acid,    p- 

nitro-,  and   its   sodium   salt   (Green 

and  RowE),  T.,  2448 
e-Phenylhydrazino-35-rfi'hydroxy  a7-di- 

phenylpentane,    e-imino-  and   deriva- 
tives (Spath),  a.,  i,  979. 
Phenylhydrazonoanisoylacetic  acid,  and 

p-n\[ro-,  and  their  methyl  e.ster3(  Wahl 

and  SiLBERZWKio),  A.,  i,  214. 
a-Phenylhydrazonoazo-o-methoxybenB- 

oylacetic  acid,  and  ^-nitro-,   methyl 

esters     (Waul    and    Silberzweig), 

A.,  i,  213. 
Phenylhydrazono-m-methoxybenzoyl 

acetic  acid  and  p-nitro-,  methyl  esters 

(Wahl  and  Silberzweig),  A.,  i,  214. 
4-Phenylhydrazono-l-jo-nitrophenyl-3-o-, 

and    ^-methoxyphenyl-5 -pyrazolones 

(Wahl  and  Silberzweig),  A.,  i,  214. 
4-Phenylhydrazono-l-phenyl-3-o  TO-,and 

j>-niethoxyphenyl-5  -pyrazolones,    and 

4-ji3-nitro-  (Wahl  and  Silberzweig), 

A.,  i,  214. 
Phenylhydrazopyrazolone   (Wahl    and 

Doll),  A.,  i,  626. 
3-Phenyl-4-o2J-  and  -vip-dihjiTOXj- 

benzylidene^sooxazolones      (Meyer), 

A.,  i,  1019. 
j8-Phenylhydroxylamine,  /3-cyano-,  and 

its  iminochloride  hydrochloiide  (Wie- 

LAND,  Roseeu,  and  Gambarjam),  A., 

i,  907. 
Phenyl  2-hydroxynaphthyl  ketone,  2:4- 

rfihydroxy-,     and     2:'d-A-trihydroxy- 

(Dutta and  Watson), T.,  1242;  P.,  107. 
5-Phenyl-2-j9-hydroxyphenyloxazole 

(Lister  and  Robinson),  T.,  1313. 
3-Phenyl-2  o-hydroxy8tyryl-4-dihydro- 

quinazolone  (Bogert  and  Beal),  A., 

i,  394. 
Phenyl-2  bydroxystyryl  ketone,  2-A-di- 

hydroxy-  (Dutta  and  Watson),  T., 

1242. 
Phenyliminocamphor  o-  and  -)8-oximes, 

and   their   derivatives   (FoKSTEii   and 

Spinner),  T.,  1345;  P.,  46. 
Phenyliminodiphenylacetic  acid,   ethyl 

and     methyl     esters     (,Stoll6     and 

Schmidt),  A.,  i,  981. 
1-Phenyl-l-indenol,    2:3-dibromo-,    and 

its    acetyl    derivative   (Simonis    and 

Kiuschiex).  a.,  i,  271. 
l-Phenyl-4:5  indenopyrazole-3  carb- 

oxylic  acid  and  its  ethyl  ester  and  silver 

salt  (Ruhemann),  T.  ,  1736  ;  P.,  224. 
6-Phenyl-2:3-indeno-4-pyrone    and     its 

platinichloride  (Ruhemann),  T.,  1738  ; 

P..  225. 
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Fhenylindole,    additive    com  pounds  of, 
with  Irinitrotoluene  and  picryl  chloride 

(CitSA  and  VEtcinoTTl),  A.,  i,  756. 
2-Fhen7lindole,     3-imiuo-     (Kai>b    and 

IUyek!,  a.,  i,  726. 
2-Fheiiylindolone    and     its    derivatives 

(KAi.Band  Hayer),  A.,  i,  726. 
2-Pheny Undone,  4-nitro-  (phenyl-o-nitro- 
indoju),  constitution  of,  and  of  its 
ozonide(THiRLKand  Rvggli),  A., 
i,  867. 
ozonisation  products  of  (Bakvmin), 
A.,  i,  344. 
Phenylindones,  nitro-,  photochemical  re- 
actions of  (Baktsmx),  A.,  i,  344,  356. 
2-Phen7luidoz7l  and  its  compound  with 

2 -phenyliiidolone  (Kalb  and  Haybb), 

A.,  i,  727. 
2-Phenylindoxjrl,     6-nitro-     (Pfbiffer, 

FoKNKT,     KitAMER,     Matzke,     and 

Si'ifio).  A.,  i,  619. 
2-Phenylindyl-3-beiixoqainone  (MOhlav 

aixl  Kkdik  II),  A.,  i,  129. 
2-Phenylisatogen,    6-nitro     (Pfeifpkr, 

FoRNET,     Kramrk,     Matzke,     and 

Spiko),  a.,  i,  619. 
2-Phenyliaatogen-6-carbozylic         aeid, 

ethyl      ester      (Pkeikkek,      Fornet, 

KuAMEU,  Matzke,  and  Si'iRo),  A.,  i, 

619. 
/3-Phenyl-lactio  aoid,  a-chloro-,  ammo- 
nium and  aniline  salts  of  (Rahsow  and 

Bl'R.MEIhTER),  A.,  i,  32. 
Phenylmalonic  acid,  2-bromo-3-iodo-4:6- 

rfiiiitro-,   ethyl    ester    (Jackson    and 

HioELow),  A.,  i,  lit2. 
Phenylmalonyl  chloride  (Fabbenfabri- 

KE.v  voitM.   F.   Bayeu  &  Co.),  A.,  i, 

1025. 
Phenylmenthylisoamylmethane  and  iti 

benzoiite  (Bodtkek),  A.,  i,  278. 
Phenylmenthylmethylmethane   and    itx 

benzoate  (Bodtker).  A.,  i,  278. 
l-Phenyl-4j7-methozybenzyl-3-methyl- 

2-thiohydantoin  (Johnson  and  Nico- 

i.ET),  A.,  i,  585. 
a-Phenyl -;>-methozycinnamic    acid,    p- 

nitre-  (Hewitt,  Lewcock,  and  Pope), 

T.,  608. 
Plienyl-3-metlioxy-4:5-metliylenedioxy- 

benzylcarbamide     (Ruuuei.mer     and 

Ritter),  A.,  i,  447. 
Phenyl-3-methoxy-4:5-methylenediozy- 

benzylthiocarbamide  (Klgheimer  and 

Kitter),  a.,  i,  447. 
2-Phenyl-47)-methoxyphenyl-7-methyl- 

5:6:7:8-tetrahydroqainoIine     and    its 

salts  (Cruikshanks  and  Schwtzer), 

A.,  i,  785. 
l*Phenyl-3-o-methoxyplienyl-5-pyrasol- 

one,  1-p-nitro-  (Wahl  and  SiLBERZ- 

weio),  a.,  i,  213. 


1-Phenyl-S-  /umethoxyphenyl-  5-pyraz- 
clone    and     4-oxiniino-    (Wahl   and  . 
Sii-UEUZWEio),  A.,  i.  214. 
l-Phenyl-3-/>-methoxvphenyl-6-pyraf  cl- 
one, 1 7)- nitro-,  and  4-oxiniino-  (Wahl 
and  HiLBRRZWKu;),  A.,  i,  214. 
Phenyl-a-methoxyityryl  ketone,   oxime 

of(ABEi.i,),  T.,  994. 
Fhenylmethylallylarsine  (Winmill),  T., 

724. 
6-Phenyl-5-methylbarbitario  acid  (Far- 
benfabriken  vokm.  F.  Bayer  &  Co.), 
A.,  i,  1025. 
l-Plienyl-2-methylbeniimlnazole 

(Woi.fk),  a.,  i,  1028. 
Phenylmethylbromoarsine    (Wimmill), 

T.,  723. 
a-Phenyl-S-methylbntane-ay-dione 
{melhylbemoi/lacetone),  and  its  copper 
salt  (Dieckmann),  A.,  i,  868. 
/8-Phenyl-7-methylbutylene  /37-glycol 

(Lepin),  a.,  i,  958. 
7-Phenyl-7-metliyl-A^-butylene  a-oxide 

(Lepin),  A.,  i,  958. 
PhenylmethylcarbinoU,  o])tically  active 
(Holmbero),   a.,  i,    448;    (Pickard 
and  Ken  von),  A.,  i,  554. 
Phenyl-3-niethyl-2-earboxypbenylthiol- 
acetic  acid,  5-cl>loro-  (Kalle  k  Co.), 
A.,  i,  209. 
2-Phenyl-6-methyI-l:2-dihydropyridone, 
3-hydroxy-  (Bland  and  Thorpe),  T., 
868. 
8-Phenyl-2-methyl-4-dihydroquinasol- 
oneethioiii'ie  and  metliiodide  (BoGERT 
and  Geigek),  A.,  i,  511. 
8-Phenyl-2-metbyl-4-dihydroqainazol- 
one,  S-p-iy&uo-  (BooERTaud  liEAL), 
A.,  i,  393 
8-^-nitro-,  r/uiitro-and  nitro-8-p-nitro- 
(Bogert     and     Oeioeb),     A.,     i, 
396. 
4-Phenyl-5-methyldiliydro-3-thionraoil 

(PosNRR  and  Stirnus),  A.,  i,  456. 
4-Phenyl-4-  and  5-methyldihydroaracil8 

(PusNER  and  Stiknus),  A.,  i,  456. 
3-Phenyl-l-methyldioxindole        methyl 
ether  (Koun  and  Ostersetzer),  A., 
i,  51. 
6-Phenyl-7-mj9-methylenedioxyphenyl- 
2:3-dihydro-4-pyrindene,       salts       of 
(Striegler),  a.,  i,  782. 
l-PhenyI-3  mp-methylenedioxyphenyl- 
7-methyloctahydroindenes,         1 :9-di- 
hvtlroxy-  (Sirikgler),  A.,  i,  784. 
2-Phenyl-4-rrt^-niethylenedioxyphenyl- 
7-methyl-5:6:7:8-tetrahydroqainoline 
and  its   picrate   (Striegler),    A.,    i, 
784. 
Phenylmethyletbylanunoniam        rf-tar- 
trate,  hydroxy-  (Meisenheimer),  A., 
i,  25. 
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2-Phenyl-5-methyl-6-ethyl-l:2-dihydro- 

pyridone,    3-hydroxy-     (Bland    and 

Thokpe),  T.,  1570. 
/8-Phenyl-3-4-metliylci!/c/ohexan-2-onyl- 

propiophenone     and    its     derivatives 

(RosENiiUiiG),  A.,  i,  782. 
6-Phenyl-2-methyl-  A^-,  and  -t?-cydo- 

hexen-4-one-l-carboxylic  acids, methyl 

esters   and  their  derivatives   (DiECK- 

mann),  a.,  i,  856. 
C-Phenyl-i3-methylhexyl      alcohol      (v. 

Braun,  Deutsch,  and  Schmatloch), 

A.,  i,  434. 
Phenyl    methyl   mercaptole,  jo-amino-, 

and   its    acetyl    derivative    (Aktien- 

Gesellschaft  fur  Anilin-Fabuika- 

tion),  a.,  i,  183. 
Phenylmethylnitrosoamine,  (yp-di- 

bromo-  (Fischer  and  Gross),  A.,  i, 
439. 

7«-ehloro-  (Fischer  and  Nerek),  A., 
i,  438. 
2-Pheiiyl-5-methyl-l:3:4-oxadiazole  and 

its     derivatives     (STOLL^';,     Mampel, 

Holzapfel,   and   Leveukus),  A.,  i, 

226. 
a-Phenyl-3-methyl-Aoy-pentadiene 

(Bjelouss),  a.,  i,  230. 
o-Phenyl-3-methylpentane   ( Bjelouss), 

A.,  i,  230. 
Phenylmethylphosphinic     acid,     alka- 

loidal  salts    of   (Pope    and    Gibson), 

T.,  740  ;  P.,  109. 
2-Phenyl-l-methylc?/cZopropane       (Ku- 

NEii),  A.,  i,  758. 
5-Phenyl-3-methylpyrazoline     and     its 

hydrochloride  (Kijner),  A.,  i,  758. 
l-Phenyl-3-methyl-5-pyrazolone,  4- 

bronio-4-nitro-l-2?-bronio-      (WlSLl- 
CENUS  and  Goz),  A.,  i,  52. 

3':5'-(iichloro-2'-hydroxy-      (Farben- 
fabriken  vorm.  F.  Bayer  &  Co. ), 
A.,  i,  1023. 
4-Phenyl-2-methylquinoline,  synthesis  of 

(Stallino  and  Salimei),  A.,  i,  723. 
2-Phenyl-6-methylquinoline-4-carboxy- 

lic  acid,  etliylglycyl  ester  (Chemische 

Fabrik  auf  Aktien  vorm.  E.  Schr- 

ring),  a.,  i,  1018. 
2Phenyl-l-methylqtiinoliniuin     iodide, 

4-chloro-   (Kaufmann   and   Vonder- 

wahl),  a.,  i,  503. 
2  Phenyl-l-methylquinolylene-4(2')- 

quinaldine    and    its    ethiodide    and 

iodide     (Kaufmann    and    Vonder- 

wahl),  a.,  i,  503. 
Phenylmethylsulphone,      o-amino-,     o- 
hvdroxylamino-,        and        o-uitro- 
(Claasz),  a.,  i,  514. 

;>-bromo-  (Bourgeois  and  Abraham), 
a.,  i,  109. 

2:4-dtnitro-  (Claasz),  A.,  i,  390. 


Phenylmethylsulphonium        dibroinide 

(Bourgeois    and  Abraham),    A.,  i, 

109. 
5-Phenyl-a-methyltetramethylenedi- 

amine.     See   a-Phenylpentane,  aSdi- 

aniino-. 
Phenylmethyltriazole  (Bamberger), A., 

i,  55. 
5-Phenyl-o-methylvaleric        acid      (v 

Braun,  Deutsch,  and  Schmatloch) 

A.,  i,  434. 
a-Phenylnaphthylamine,     m-    and    p- 

chloro-  (Kxor.L  &  Co.),  A.,  i,  345. 
j3-Phenylnaphthylamine,    and   o-,    m-, 

and   »-chloro- (Knoll  &  Co.),  A.,   i, 

345.  " 
Phenyl-a-  and  -jS-naphthylamines,  thio- 

(Knoll  &  Co.),  A.,  i,  759. 
5-Phenyl-2-a-naphthyloxazole    and    its 

picrate   (Lister  and  Robinson),   T., 

1306. 
2-Phenyl-5-a-naphthyloxazole     and    its 

picrate   (Lister  and   Robinson),  T., 

1308. 
l-Pheiiyl-4-^-nitrobenzylidenehydantoin 

and    2-thio-   (John.son    and   Braut- 

lecht),  a.,  i,  805. 
Phenyl -2?-nitrobenzylidenemethylhydr- 

azine  (IUcker),  A.,  i,  731. 
3-Phenyl-o-,  m-,  and  js-nitrobenzylidene- 

i'ooxazolones  (Meyer),  A.,  i,  1019. 
Phenyl-o-nitroindone.      See    2-Phenyl- 

indone,  4-nitro-. 
5-Phenyl-2-o-,    m-,  and   ^-nitrophenyl- 

oxazoles  (Lister  and  Robinson),  T., 

1310. 
Phenyloctylene  (v.    Braun,   Deutsch, 

and  Schmatloch),  A.,  i,  434. 
5-Phenyloxazole-2-p  benzeneazodiethyl- 

aniline   (Lister  and  Robinson),  T. , 

1313. 
3-Phenyli.woxazole-5-carboxylic       acid 

(Schottlk,),  a.,  i,  915. 
3-Phenyl/sooxazolone,  4:4-rfibronio-,  and 

its  derivatives  (Meyer),  A.,  i,  582. 
Phenylpentadecylcarbinol    (Ryan    an<l 

Nolan),  A.,  i,  750. 
Phenyl  pentadecyl  ketone  and  its  oxinie 

(Ryan  and  Nolan),  A.,  i,  749. 
a-Phenylpentane.  aS-(^taniino-  (S-phcnyl- 
a-methyltctramethylenediamine),  and 
its     derivatives     (Finzi),      A.,     i, 
1022. 

5-bromo-,  and  5-cyano-  (v.  Braun, 
Deutsch,  and  Schmatloch),  A.,  i, 
434. 

«-nitro-,  and  its  derivatives  (v.  Braun 
and  Kruber),  A.,  i,  266. 
Phenylcj/c/opentane,  j;-nitro-  (v.  Braun 

and  Deutsch),  A.,  i,  436. 
3-Phenyl-5-phenacyh'«ooxazole    (Schot- 

tle),  a.,  i,  915, 
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Phenylphenuoniom     salts,      rfichloro- 
(Balls,  Hewitt,  aud  Newman),  T., 

1849. 
Phenyl  S-phenylbatyl    ketone    and  its 

oxiine  (Uuit.scHE),   A.,   i.    194. 
Phenylphenylbatylthiocarbamide       ( v. 

HiiAls-  and  Dki  l.scii),  A.,  i,  t)!»4. 
1-PhenyI  4  a  phenylethylidene-Smethyl- 

6-pyraione     (Mkiix'mchka    and    Ko- 

THACKEU),   A.,   i,   52. 
Phenyl  /3-phenylethyl  ketone  (Dutta 

and  Watson)  1'.,  106. 
Phenylphenylpropylthiocarbamide      (v. 

Bkain  aii(i  DKrrscHi,  A.,  i.  694. 
Phenyl-7-phthalimidopropylialphone 

(Gabuiki,  ind  ('i)I.man;,  .\..  i,   116. 
Phenyl   a-piperidylbeniyl    ketone    and 

its   inetiiio<iide    (Rare   and   Kieper), 

A.,  i,  718. 
6-Phenyl-d-piperidylpropiophenone    and 

its  j'alts  (Geouci  and  Hchwyzek),  A., 

i.  787. 
Phenylpiperidylthiocarbamide     (HoLU- 

hkik;),  a.,  i,   ]T.]. 
/3-Phenyl-j3-3-piperonylidene<*^('/'jpentan- 

2  onylpropiophenones     (Gkokiw     and 

Voi.land),  a.,  i,   781. 
3Phenyl-l-pipBronyl-5-pyraiolone    and 

4-oxiniino-,     and     their    silver    salts 

(CuRTius  and  Schmittmann),  A.,  i, 

509. 
7-Phenylpropaldehyde  and  a-ni(ro-,  de- 
rivatives of  (V.  Bkaun  and  Kkubek), 

a.,  i,  266. 
a-Phenylpropane.     d»-7-bromo-7-nitro-, 

and  7-niti-o-  (v.  Braun  and  Kkubbr), 

A  ,  i,  266. 
aPhenylrj/c/opropane-ai3-dicarbozylie 

acid,  o-cyaiio-,  t-tliyl  ester  (Scheiber), 

A.,  i,  561. 
a-Phenylpropionic  acid,  amino-,  dl-,  d-, 
ana  /-forinvl  derivatives  (McKenzie 
and  Clough).  T.,  394. 

d-    and    ^aamino-    (McKenzie    and 
Clough),  T..  396. 

a-hydroxy-,  and  its  salts  (Smith),  A., 
i,  113. 
iS-Phenylproplonic    acid,     glycyl    ester 

(Fakbenkabriken   vorm.  F.  Bayer 

k  Co.),  A.,  i,  974. 
/3-Phenylpropionic    acid,     aj8-(£iamino-, 
abenzoyl    derivative  (PosNER    and 
Stirnus),  a.,  i,  457. 

3-araino-?n-,    and    -jo-hydroxy-,   m-^- 
<^i^aniino-,  and  o-,  m-,  and  j?-nitro-/3- 
amino-  (Posnkr),  A.,  i,  455. 
<»-(/3)-Phenylpropionylaminoacetophen- 

one  (Listku  and  Robinsox),  T.,  1303. 
7-Phenylpropyl    chloride,     p-hydroxy-, 
and     />-nitro-     (v.      Braun     and 
Deutsch),  a.,  i,  845. 

mercaptan  (v.  Braun),  A.,  i,  552. 


nitrite  ^v.  Braun  and  Krubeh),  A., 
i,  266. 
a-Phenylpropyl      alcohol,      /i-oximino- 

(Rabk  and  Hu.vsius),  A.,  i,  718. 
7-Phenylpropyl      alcohol,     ;?-hydroxy- 
{homotijrosol),  and  its  dibonzoyl  deri- 
vative (v.  Braun  and  Deutsch),  A., 
i,  846. 
PhenylM^propylamine,   ;7-hydroxy-  and 
its  hydiio<lido  (Kosknmund,  Man- 
nich,  and  Jacobsohn),  A.,  i,  443. 
3:4-<fihydroxy-  and  its  salt^  (RosRN- 
MUND,  Mannich,  and  Jacobsohn), 
A.,  i,  967. 
6-PhenyI-6  propylbarbitaric  acid  (Par- 

HKNKAIIIUKEN  VOK.M.    F.  HaYKI!  &  Co.), 

A.,  i,  1025. 
3-Phenyl-47)  wpropylbenzylideneMo- 

ozaiolone  (Mkvku),  A.,  i,  1019. 
Phenylpropylbutylene  (Amouroux  and 

Mi'RAT),  A.,  i,  415. 
7-Phenylpropyldimethylamine,  p- 

amino-,  o-,  and  -;>-hydroxy-,    and  p- 

nitro-,  and  their  salts  and  derivatives 

(V.  Braun  and  Dkutscii),  A.,  i,  845. 
(u-Phenyl-n-propylmalonio  acid   an<l  its 

methyl  ester  (iiuitsfiiK.),  A.,   i,  264. 
8-PhenTlpropylmalonio      acid    and    its 

etliyl  ester  (V.  Braun  and  Krubkr), 

A.,  i.  265. 
PhenTlpropylthiooarbamide  (v.  Braun 

and  l)Ki;TrtCH),  A.,  i,  694. 
Phenylpropylthiocarbimide  (v.    Braun 

an.l  DiUTscH),  A.,  i,  693. 
7-Phenylpropylf/tthioarethane  {v. 

Bhai:n),  a.,  i,  552. 
a-Phenyl-apropylvaleramide  (Fakben- 
kabriken vorm.  F.  Bayer  tc  Co.), 

A.,  i,974. 
a-Phenyl-a-propylvaleronitrile       (Far- 

benfabrikkn  vohm.  F.  Bayer  &  Co.), 

A.,  i,  974. 
4-Phenylpyridazine,  ;)hydroxy-  and  its 

-6-carbozylic    acid    (Stoermer    and 

Gaus),  a.,  i,  1027. 
Phenylpyridazonanthrone  and  5-amitio- 

and  p-bromo-    (Ullmann    and    van 

der  Schalk),  a.,  i,  387. 
Phenylpyridazonanthrone,        4 -amino-, 

and  4-chIoro-  (Ullmann  and   Mina- 

jkff),  A.,i,  .388. 
Phenylpyridazonanthrone  p-Bulphonic 

acid  and  its  sodium  salt   (Uli.makn 

and  VAN  DEU  Schalk),  A.,  i,  387. 
Phenylpyridininiom     chloride,    2:4-dt- 
nitro-,  action  of  hydrogen  sulph- 
ide on  (ZiNCKE  and  Weisspfen- 
NINO),  A.,  i,  302. 
2:4:6-<rinitro-,  preparation  and  de- 
rivatives of  (Zincke),  a.,  i,  303. 
2-Phenylpyrimidine,  5-nitro-  (Hale  and 

BuiLL),  A.,  i,  217. 
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4-Phenyl-o-p3rrone,  6-liydroxy-,  and  its 

salts  (Bland  and  Thorpe),  T.,  869. 
Phenylpyrrole,    compounds     of,      with 
formaldehyde        and        propaldehyde 
(CoijACiccHiand  Bertoni),  A.,  i,  653. 
2-FhenyIquinoliiie-4-carbox7lic      acid, 
ethylglycyl       ester       (Chemischk 
Fabrik    auf    Aktien    vorm.    E. 
Schering),  a.,   i,    1018. 
)3-naphthyl       and       phenyl       esters 
(Chemischk  Fabrik  axtf  Aktien 
VORM.  E.  Schering),  A.,  i,  582. 
3-FhenyI-4-salicylidenei.sooxazolone, 

acetyl  derivative  (Meyer),  A.,i,  1017. 
Phenylstibinic  acid,  7;i-amino-,   and  its 

derivatives  (May),  T.,  1036;  P.,  5. 
3-Phenyl-2-styryl-4-dihydroquina2oI- 
one  (Booert  and  Beal),  A.,  i,  394. 
Phenyl  styryl  ketone  {henzylideneaceto- 
ph-cTwne),     catalytic    reduction     of 
(Fr^zouls),  a.,  i,  629. 
derivatives  of  (Abell),  T.,  998  ;    P., 

145. 
nitrate  (Reddelien),  A.,  i,  986. 
a-,)8-,  and7-semicarbazones(HElLBRON 
and  Wilson),  T.,  1482  ;  P.,  192. 
Phenyl  styryl  ketone,  2:3:4-<rihydroxy- 
(DuTTA  and  Watson),  T.,  1240  ;  P., 
106. 
5-Phenyl-2-styryloxazole    (Lister   and 

Robinson),  T.,  1303. 
Phenylsulphinic  acid,  o-nitro-,  and  its 
esters  (Zincke  and  Farr),  A.,  i,  764. 
Phenylsulphinous   acid,  o-nitro-,  esters 

(Zincke  and  Farr),  A.,  i,  763. 
Phenylsulphoneacetic      acid,     o-nitro-, 
ethyl  ester  (Claasz),  A.,  i,  514. 
and  2:4-flJinitro-,  and  its   lead  salt 
(Claasz),  A.,  i,  390. 
Phenylsulphoxidephenylsulphoneme- 

thane  (Hinsberg),  A.,  i,  546. 
Phenylsulphozidoacetic    acid,   o-nitro-, 

ethyl  ester  (Claasz),  A.,  i,  514. 
Phenylsulphuran,  o-nitro-  (Claasz),  A. , 

i,  514. 
2-Phenyltetrahydronapthalene  (Spaih), 

A.,  i,  979. 
2-Phenyl-l:4:5:6-tetrahydropyrimidine 
and  its  salts  (Branch   and   Tither- 
LEY),  T.,  2342;  P.,  293. 
Phenyltetramethylrfi-p-aminotriphenyl- 
methylamine  (Villiger  and    Kope- 
tschni),  a.,  i,  1031. 
o-Phenyl-)33S5-tetramethylpentan-7-one 

(Haller),  a.,  i,  270. 
5-Phenylthiocarbainido-l-phenyl-3-/?- 
tolyldihydroglyoxaline,  2-thio-  (John- 
son and  Bitrnham),  A.,  i,  305. 
PhenylthiocarbamylglycoUanilide 

(Holmberg),  a.,  i,  132. 
Phenyl thiocarbamylglycollic  acid    and 
its  salt?  (Holmberg),  A.,  i,  132. 


Phenylthiocarbimide,  action  of,  on  carb- 
amide and   thiocarbamide  (Pieroni), 

A.,  i,  7.52. 
Phenylthiolacetic  acid,  m-amino-,  acetyl 
derivative  (Kalle   &   Co.),   A.,    i, 
452. 

2:4-c?ichloro-  (Kalle  &  Co.),  A.,  i, 
354. 

3:4-c^ichloro-  (Kalle  &  Co.),  A.,  i 
557. 

o-nitro-,    and    2:4-rfinitro-    (Claasz), 
A.,  i,  389. 
ethyl  ester  (Claasz),  A.,  i,  514. 
Phenylthiolamine,  o-nitro-,  and  its  deri- 
vatives (Zincke  and  Farr),   A.,   i, 

764. 
1-PhenyIthiolanthraquinone    (Gatter- 

mann),  a.,  i,  1002. 
4-Phenylthiolanthraquinone,    1-amino-, 

and  1-thiocyano-  (GArrERMANN),  A., 

i,  1002. 
l-Phenylthiolanthraquinone-2-carboxy- 

lic  acid,  ;(7-chloro-  (Badische  Axilin- 

k  Soda-Fabrik),  a.,  i,  468. 
l-Phenylthiolanthraquinone-5-,  -6-,  and 

-S-sulphonic   acids   and  their  deriva- 
tives, potassium  salts  (Gattermann), 

A.,  i,  1002. 
Phenylthioldimethylamine,  o-nitro- 

(Zincke  and  Farr),  A.,  i,  764. 
Phenylthiolmethylamine,  o-nitro- 

(Zincke  and  Farr),  A.,  i,  764. 
Phenylthiolmethylimine,  o-nitro- 

(ZiNCKE  and  Farr),  A.,  i,  764. 
4-Phenylthiol-l-methylthiolanthra- 

quinone  (Gattermann),  A.,  i,  1003. 
Phenylthiol-a-   and  -/S-naphthalides,  o- 

nitro-  (Zincke  and  Farr),  A.,  i,  764. 
Phenylthionylacetic       acid,       o-nitro- 

(Claasz),  a.,  i,  389. 
4-Phenyl-2-7)-toluidinoniethylthiazole 

(Johnson  and  Burnham),  A.,  i,  305. 
Phenyl-o-tolylamine,      jo^Z-r^ihydroxy-, 

and  its  dibenzoyl  derivative  (Heller), 

A.,  i,  917. 
Phenyl-??-tolylbenzylethylpho8phoniuin 

salts  (Wedekind),  A.,  i,  1043. 
Phenyl-^-tolylbenzylmethylphos- 

phonium  salts  (Pope  and  Gibson),  T., 

738. 
3  -  Phenyl-4-ju-  tolylidenea^ooxazolone 

(Meyer),  A.,  i,  1019. 
3-Phenyl-5-tolylidenerhodanin         (Na- 

gele),  a.,  i,  795. 
Phenyl -p-tolylmethylallylphosphoniom 

iodide  (Pope  and  Gibson),  T.,  737. 
Phenyl-^-tolylmethylethylphosphonium 

cJ-camphorsulphonate      (Wedekind), 

A.,  i,  1043. 
3-Phenyl-2i)-tolyl-6-methylquinoline-4- 

carboxylic    acid    (Farbenfabriken 

voRM.  F.  Bayer  &  Co.),  A.,  i,  1019. 
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6-Pbenyl-2-o-,  -m-,  and  -^i-tolylozaiolet 

and  picrate  of  the  first  (Listkr  and 

Robinson),  T.,  1300. 
S-Phenjl  2-;>-tol7lquinoline-4-carb- 

ozylio  acid  (Fakbenfabuikkn  vokm. 

F.  Bayers  Co.),  A.,  i,  1018. 
Phen7l-;>-tol7laalphone,       4-iodo-,       4- 

iodoso-,  and  4-iodoxy-,  and  derivatives 

(WiLLGERODT  andPLOCK8TIK«),  A.,  i, 

256. 
s-Phenyl-7-triazopropyl-carbamide    and 
■  thioearbamide         (Foiustkk         and 
WiTHEKs),  T..  492. 
PbenyltrietbyUilioane  (Bygd^n),  A.,  i, 

342. 
Phenyl-4-trimetbylammoniam    hydrox- 
ide, 2-rfiamino-l-hydroxy-,  2-dibeiizoyl 
derivative,    and    its  salts    (Meldola 
and  Hoi.i.F.t.Y).  T.,  930. 
l-Phenyl-2:3:4triinetbyl  S-pyraiolone, 
l-;)-amino-    (Fakbwerkb    vorm. 
Mristkr,  Lucius,  k  BRtJNiNO), 
A.,  i,  135. 
and  1-p-nitro-  (Farbwrrkr  vorm. 
Meister,  Lucius,  k  BRtyNiNO), 
A.,  i,   1033. 
Fhenyltrimethyliilieane  (Byod^n),  A., 

i,  342. 
Pbenylarethane,  />-cyaDo>  (Boobbt  and 

Wise),  A.,  i,  450. 
••Phenyl- n-valeraldebyde  and  its  deriva- 
tives (V.   Bk.^un  and  Kruber),  A.,  i, 
266. 
a-Pbenyl-'i-valeric   acid,  derivatives  of 
(Farbexkabriken  vorm.   F.  Bayer 
&Co.),  A.,  i,  974. 
S-Pbenylvaleric      acid,       anilide       of 

(BoRscHE),  A.,  i,   194. 
3-PbenylTalaric  acid,  d-amino-  (Posnrr 

and  Stirnus),  A.,  i,  456. 
S-Phenylvalerle  acid,  a-aniino-,  and  a- 
bromo-,  and  derivatives  (v.   Braun 
and  Kruber),  A.,  i,  265. 
a-cyano-,  and  itsethvl  e3ter{BoK.srHE), 
A.,  i,  264. 
3- Phenyl -4-Tanillylideiie/^oozazolone 

(Meyer),  A.,  i,  1019. 
a-Phenyl-7-zyIylpropane(v.  Braun  and 

Deutsch),  a.,  i,  688, 
Phenyl-2-^-zylylsalphone,     4-iodo-,     4- 
iodoso-,  and  derivatives  (Willgerodt 
and  Plockstie.s),  A.,  i,  257. 
Phlobaphen  from   santalin    (Cain    and 

SiMONSEN),  T.,  1063;  P.,  140. 
Phloridzin,  action  of,  on  ga.seous  meta- 
bolism   and    on    the   work  of    the 
kidneys  (BelAk),  A.,  ii,  1062. 
iofluence  of,   on   the  distribution  of 
nitrogen  in  urine  of  starved  rabbits 
(YosHiKAWA),  A.,  ii,  71. 
Phloridzin  diabetes.    See  Diabetes. 
Phlorin.   See  Phloroglucinol-rf-glucoside 


Phloroglucinol,     transformation     of    a 
derivative  of,  into  one  of  cvclohezan- 
triono  (Heli.er),  A.,  i,  274. 
derivatives  of  (GoscHKEand  Tambor), 

A.,  i,  446. 
dia(.-ctate(  Heller  and  Krrtzschhar), 
A.,  i,  274. 
Phlorogluoinol-'^-glncoside         {phlorin) 
(FistiiKK  and    STRAr.s.s),  A.,   i,  884  ; 
(Crkmer  and  SKrFFKKT),  A.,  i,  885. 
Phonopyrrolecarbozylic  acid,    |>repara- 
tiouof  (Fischer  and  Hartholomaus), 
A.,  i,  41»3. 
tMPhonopyrrolecarbozylio  acid  and  its 
picrate  (Piloty  and  Tiiannhauser), 
A.,  i,  737. 
Phonopyrrolecarbozylio    acidi  (Pilott 

an<l  Ddii.MANX),  A.,  i,  924. 
Phorone,    action    of,    on    catechol    and 

pyrogallol  (Ghiolieno),  A.,i,  186. 
Phoaphatet.     See  under  Phosphorus. 
Phosphatete,  action   of  (v,   Lebepefk  : 
v.  Ei'LER  and   OiiwitN),  A.,  i,  61  ; 
(V.  EuLER  and  Kullbero),   A.,  i, 
148  ;  (V.  EULEE),  A.,  i.  403,  .594. 
influence  of  toluene  on  (v.  EuLER  and 
J0HANS.S0N),  A.,  i,  817. 
Phoaphatidea     and     their     purification 
(Maclean),  A.,  ii,  1191,  1192. 
vegetable  (Njeoovan),  A.,  ii,  195. 
Phosphites.     See  under  Phosphorus. 
Phosphomolybdatet.  separation  of  silico- 
mojybdates  and  (MfcLiKOFF),  A.,    ii, 
202. 
Phoiphoniom  bromide  and  iodide,    dis- 
sociation pressures  of  (Johnson),  A., 
ii,  833. 
Photphoniom    compounds     (Pope    and 
G1B.SON),  T.,  735  ;  P.,  108. 
asymmetric     (Wkdekind),      A,,      i, 
1043. 
Phosphorbronze,   constitution  of  (Lrvi- 

Mai.vano  and  Orofino),  A.,  ii,  51. 
Phosphorescence,  relation  between  photo- 
electric effect  and  (Poiil),  A.,  ii,  6. 
of  organic  compounds  at  low  tempera- 
tures (de  K0WAL.SK1),  A.,  ii,  217. 
spontaneous,    of   sulphur  compounds 
(DELfti'iNE),  A.,  ii,  509. 
Phosphorescent   substances,   absorption 

.spectra  or(WAi/rKu),  A.,  ii,  110. 
Phosphoric    acid.      See     under     Pho.s- 

phorus. 
Phosphorites,    Russian,    mineralogy    of 
(Tkchirwinsky),  A.,  ii,  173;   (Sam- 
oiloff).  A.,  ii.  949. 
Phosphorous    acid.      See    under    Phos- 
phorus. 
Phosphorus,  atomic  weight  of  (Baxter, 
SloORE,  and  Boylston),  A.,  ii,  347. 
and  nitrogen  iu  the  alcoholic  extract 
of  leaves  (Seisse),  A.,  ii,  288. 
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Phosphorus,  luminosity  of  (Centnersz- 

WER  and  Petkikaln),  A.,  ii,  709. 
vapour,  dissociation  of  (Pueunek  and 

Bkockmoller),  a.,  ii,  1146. 
red  (Stock,  Schuadek,  and  Stamm), 

A.,  ii,  639. 
reaction  of,  with  potassium  hydroxide 

solution  (Banekjek),  P.,  60. 
metabolism.     See  under  Metabolism, 
content  of  organs,  effect  of  injection 

of  tubercle  liacilli  on  the  (Otolski 

and  Biernacki),  A.,  ii,  792. 
in  fodders,  utilisation  of,  by  ruminants 

(Fingerung),  A.,  ii,  63. 
action     of,     in     calcium     metabolism 

(Kochmann),  a.,  ii,  372. 
poisoning.     See  Poisoning, 
manuring  with,  effect  of,  on   turnips 

(Hartwell  and  Hammett),  A.,  ii, 

676. 
in  soils,  effect  of  heat  and  oxidation 

on  (Peterson),  A.,  ii,  595. 
action  of   solvents   on    the,    in   soils 

(Engels),  a.,  ii,  596. 
in   oil-cakes,   action   of   rice-bran    on 

(Kida),  a.,  ii,  596. 
nucleic,  assimilation  of,  by  algae  (Teo- 

DERESCO),  A.,  ii,  974. 
Phosphorus      compounds      in      plants 

(Ulrich),  A.,  ii,  591. 
Phosphorus    trich]onde,    action    of,    on 

acetic  acid  (Brooks),  A.,  i,  332. 
^e/iiochloride,     dissociation     of      the 

vapour  of  (Holland),  A.,  ii,  436. 
thiochloride,    action    of,    on    alkaline 

solutions  of  phenols  (Autenrieth), 

A.,  i,  104. 
Phosphorous    acid,    kinetics    of    the 

reduction   of  mercuric  chloride   by 

(Garner),  A.,  ii,  146. 
Phosphites,    dialkyl,    tautomerism    of 

(Milorendzki),  a.,  i,  155. 
Hypophosphites,  catalytic  oxidation  of 

aqueous  solutions  of  (SiEVERTS  and 

Loeksner),  a.,  ii,  754. 
Ozythiophosphorous  acid,  barium  salt 

(Ephraim     and     Stein),     A.,     ii, 

43. 
Phosphoric  acid,  action  of,  on  glycerol 
(Contardi),  a.,  i,  745. 

mobilisation  of,  in  soils  infected 
with  bacteria  (Seaverin),  A.,  ii, 
474. 

absorption  of,  in  soils  (DtrsCHET- 
schkin),  A.,  ii,  677. 

non-fixation  of,  by  an  acid  forest 
soil  (Petit),  A.,  ii,  1206. 

absorption  of,  by  zeolites  (Rost- 
woROWSKi  and  Wiegner),  A., 
ii,  937. 

distribution  of,  in  urine  and  fseces 
(Wurtz),  a.,  ii,  1194. 


Phosphorus : — 
Phosphoric  acid,  absorption  of,  in  the 
intestine    (Zuckmayek),    A.,    ii, 
1069. 
inositol  salt  of  (Contardi),  A.,  i, 

607. 
neutral  esters  of,  preparation  of  (Ak- 
tien-Gesellschaft  EiJR  Anilin- 

rABRIKATION\  A.,  i,  760. 

glycerides,  glycol  and  glycolhydrin 
esters  of  (GrOn  and  Kade),  A.,  i, 
156. 

organic  compound  from  wheat  bran 
(Anderson),  A.,  ii,  1205. 

estimation  of  (Neubauer  and 
LiJcKER),  A.,  ii,  386;  (Muller), 
A.,  ii,  487. 

estimation  of,  volumetrically  (Fair- 
child),  A.,  ii,  488;  (Biltz  and 
Marcus),  A.,  ii,  1209. 

estimation  of,  in  presence  of  col- 
loidal silicic  acid  (M^likoff  and 
Becaia),  a.,  ii,  488. 
estimation  of,  in  Thomas  slag 
(PoPF),  A.,  ii,  992  ;  (FucHS 
and  Wagner),  A.,  ii,  993. 

estimation  of,  in  soils  (Auld),  A., 
ii,  487. 

estimation  of,  in  wines  (v.  dek 
Heide  and  Schwenk),  A.,  ii, 
992. 
Phosphates,  discharge  of  positive  ions 
from  heated  (Horton),  A.,  ii, 
8. 

synthesis  of  organic  phosphorus 
compounds  from,  in  the  organism 
(Fingerling),  a.,  ii,  272. 

use  of,  in  nutrition  of  plants 
(Baguley),  a.,  ii,  293. 

action  of,  on  the  jiost-mortal  respira- 
tion of  plants  (Zaleski  and 
Marx),  A.,  ii,  975. 

effect  of  ignition  on  the  solubility 
of,  in  soils  (Fraps),  A.,  ii,  85. 

compounds  of,  with  carbohydrate 
derivatives  (v.  Euler  and 
.Johansson),  A.,  i,  750. 

estimation  of,  in  vegetable  sub- 
stances (Ponte),  a.,  ii,  91. 

mono-  and  di-metallic,  estimation 
of,  in  urine  (Lematte),  A.,  ii, 
703, 

separation  of,  in  qualitative  analysis 
(Niokerson),  a.,  ii,  1210. 
TTltraphosphates  (Kroll),  A.,  ii,  765, 

1173. 
Metaphosphoric     acid,     ethyl     ester 

(Langheld),  a.,  i,  407. 
Dipyrophosphoric  acid,  inositol  ester 

(Anderson),  A.,  i,  677. 
Tripyrophosphoric  acid,  inositol  ester 

(Andee.son),  A.,  i,  677. 
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Phosphomi : — 
Thiophosphorie  teid,   osters   of,   an>l 
their    compounds    with    metallic 
salts  (Pistschimuka),  a.,  i,  68. 
d/chloro-,  phenyl  ester  (Ephraim), 
A.,  i,  27. 
Dithiophosphoric  acid,  esters  of,  and 
their  compouiids  with  metallic  salts 
(PlsTsruiMi'KA),  A.,  i,  69. 
TritMophoiphorie  aeid,  metallic  salts 
of  (Epuuaim  aud  Stein),  A.,  ii, 
42. 
esters  of,  and  their  compounds  with 
metallic  salts  (Pistohimuka),  A., 
i,  69. 
Tetrathiophosphoric      aoid,     metallic 
salts  of  (EriniAiM  and  Stein),  A.,  ii, 
42. 
Phoiphorni  sulphide,    T^S^^  nature   of 
so-called  (Stock  and  Fribdbrici),  A., 
ii.  1166. 
Phosphorai  organic  oompoandi,  synthesin 
of,  from   iiiorpiiiic  iihosjiluites  in   the 
organism  (Finoekling),  A.,  ii,  272. 
Phosphorui,    white,     detection     of,    in 
presence     of    hypophotphites     and 
arsenic  (LxcLtinc),  A.,  ii,  202. 
estimation    of,    in     animal     material 

(WiELAND),  A.,  ii,  962. 
estimation  of,  in  foods  (VozXrik),  A., 

ii,  386. 
estimation  of,  in  iron  and  steel  (Rsi- 

CHARD),  A.,  ii,  90. 
estimation  of,  gravimetrically,  in  milk 

(Miller),  A.,  ii,  202. 
estimation  of,  in  animal  tissues  (Whit- 
tier),  A.,  ii,  90. 
inorganic,    estimation    of,    in    plants 

(Collison),  a.,  ii,  865. 
quantitative  separation  of  organic  and 
inorganic,   in  fodders  (FlNCEliLiNO 
and  Heckino),  A.,  ii,  91. 
Phosphorus   pipette    of   coloured  glass 

(Frikdrtchs),  a.,  ii,  933,  1161. 
Phosphoryl    chloride    {phosphorus    oxy- 
diloride)     as    a    cryscopic     solvent 
(Walden),  a.,  ii,  429  ;  (Oddo  and 
(Mannessier),  a.,  ii,  906. 
Phosphotung^tic   aoid,  precipitation   of 
(Jacobs),  A.,  ii,  1177. 
use  of,  to  clarify  urine  (May),  A.,  ii, 

302. 
reaction  of,  with  uric  acid  (FoLiN  and 
Macallum),  a.,  ii,  495. 
Photinia        serrulata,       mandelonitrile 
glucoside  in  (HitBissEY),  A.,  ii,  675. 
Photochemistry  : — 
Light,  chemical  action  of  (Ciamician 
and  Silber),  A.,  i,  174,  537,  645  ; 
(Weigebt),  a.,  ii,  715. 
absorption     of    (Umoff),     A.,     ii, 
1019. 


Photochemistry  :— 

Light,    absorption    of,    by    aromatic 

hydrocarbons  (dk  Kowal.sk i  and 

Banasinski),  a.,  ii,  1019. 

absorption    of,    by    inorganic    salts 

(HorsTOUN  :  Brown),  A.,  it,  .')07. 

absorption  of,  by  solids  and  gases 

(KOENIG.SBKRGERand  KiJPKEBEK), 

a.,  ii,  405. 
catalytic  action  of,  in  the  oxidation 
of  phenolphthalin  (Rossi),  A.,  ii, 
107. 
action  of,  on  sulphoxides  and  sul- 
phides (HiNSBERG),  A.,  i,  852. 
biochemical  reactions  in  (v.  Kuler), 
A.,  ii,  112  ;  (v.  Eulbr  and  Lind- 
BERO),  A.,  ii,  407. 
ultra-violet,     chemical     action     of 

(AndrAeff),  a.,  ii,  112. 
condensation  by  means  of  (Piii- 

BRAM  aud  Fkanke),  a.,  i,  412. 
photochemical       absorption       of 

(Hknki  and  Wcumser),  A.,  ii, 

883. 
absorption  of,  by  aliphatic  organic 

compounds      (Biei.ecki      and 

Henri),  A.,  ii,  882. 
action  of,  on  diastases  (Agulhon), 

A.,  i,  61. 
action  of,  on  gases  (Ramsauer), 

A.,  ii,  5. 
action     of,     on     gaseous    hydro- 
carbons (  Berth  ELOT  and  Gau- 

df-chon),  a.,  i,  741. 
pulverisation      of      metals      by 

(Schulze),  a.,  ii,  407. 
decomposition       of       smokeless 

powders  by  (Berthklot    and 

Gaudechon),  a.,  i,  163,  210, 

394. 
excitability  of  organisms  by  (V. 

aud  Mme.  V.  Henri),  A.,  ii, 

964. 
action  of,  on  water  vapour  and  on 

electrolytic    gas    (Coehn    and 

Grotk),  A.,ii,  1118. 
variation  of  the  abiotic  power  of, 

with   the  wave-length    of  tlie 

rays  (V.  and  Mme.  V.  Henri), 

A.,  ii,  873. 
application    of,    in   gas    analysis 

(Landau),  A.,  ii,  986. 
Sunlight,  organic  syntheses  by  means 
of  (Patern6  and  Maselli),  A., 
i,  295. 
action  of,  on  glass  (Rudge),  A.,  ii, 

881. 
decomposition   of  water  by  (Kern- 
baum),  a.,  ii,  342. 
Photochemical    absorption    of    ultra- 
violet   light    (Henui    and  Wurm- 
ser),  a.,  ii,  88.3. 
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Photochemistry: — 

Photochemical  actions  and  the  Hcitz- 
iialwachs  effect  (Reboul),  A.,  ii, 
612. 
apparatus  (Cobenzl),  A.,  ii,  931. 
reactions  (VVinther),  A.,   ii,    510; 
(Berthelot  and  Gauijechon), 
A.,  ii,  616,  822. 
kinetics    of    (Weigert),    A.,  ii, 

880. 
retardation      of,       by       oxygen 
(Weigert  and  Saveanu),  A., 
ii,  1120. 
in  gasss,  energy  changes  in  (War- 
burg), A.,  ii,  315. 
in  aqueous  solution  (Beneath), 
A.,  ii,  881. 
studies  (Plotnikoff),  A.,  ii,  4,  218, 

405,  615. 
synthesis  (Berthelot  and  Gaude- 
chon),  a.,  ii,  715. 
Photoelectric  behaviour  of  solutions 
(Nienhaus),  a.,  ii,  5. 
effects  in  a  vacuum   (Herrmann), 
A.,  ii,  716. 
of  various  compounds  (Hughes), 

A.,  ii,  5,  880. 
relation  between  phosphorescence 
and  (Pohl),  A.,  ii,  5; 
Radiation,  penetrating,  in  the  atmo- 
sphere (Gockel),  a.,  ii,  416. 
absence  of,  during  explosions  (de 
Broglie  and  Brizard),  A.,  ii, 
883. 
Badioactive   disintegration,    effect   of 
temperature  on  (Russell),  A.,  ii, 
416. 
products,  preparation  of  (Meitner), 
A.,  ii,  10. 
ionisation     by    (Wertenstein), 

A.,  ii,  222. 
estimation  of,  in  the  atmosphere 
(Kinoshita,  Nishikawa,  and 
Ono),  a.,  ii,  12. 
elements,  absorption  of  ultra-violet 
light  by  (Zelinsky),  A.,  ii,  524. 
shortlived,    chemical    compounds 
of  (Schrader),  a.,  ii,  722. 
products,    absorption  of,    and    the 
ionisation     produced     by     them 
(Wertenstein),  A.,  ii,  887. 
substances,  electrochemistry  of  (v. 
Hevesy),  a.,  ii,  414. 
law    of    the    ionising   ranges    of 

(Butavand),  a.,  ii,  722. 
origin    of    3-    and    7-rays    from 
(Rutherford),  A.,  ii,  1024. 
Radioactivity,   discovery  of,  and  its 
influence  on  the  course  of  physical 
science  (Lodge),  T.,  2006. 
failure  to  produce,  in  metals  (Vin- 
cent and  Bursill),  a.,  ii,  417. 


Photochemistry  : — 

Radioactivity,  induced,  measurement 

of,       in       Bolivian       Cordilleras 

(Knoche),  a.,  ii,  619. 
of  rocks  (Joly),  A.,  ii,  1032. 
of  rocks  of  the  St.  Gothard  tunnel 

(Joly),  A.,  ii,  224. 
of    mineral    springs.      See    under 

Water, 
measurement  of,  by  means  of  o-rays 

(Barss),  a.,  ii,  616;  (Wilson), 

A.,  ii,  617. 
Rays,   chemically   active,    production 

of,  in  chemical  reactions  (Matu- 

SCHEK   and  Nenning),    A.,    ii, 

116. 
chemical      changes     produced     by 

various  kinds  of  (Neuberg),  A., 

ii,  314. 
ultra-red,    absorption    of,   by   gases 

(v.  Bahr),  a.,  ii,  506. 
a-Rays,  ionisation  produced  by  (Ram- 

sauer),  a.,  ii,  1029. 
ionisation  of  gases  by  (Campbell), 

A.,  ii,  411. 
measurement    of    radioactivity    by 

means  of   (Bar.'^.s),   A.,   ii,   616  ; 

(Wilson),  A.,  ii,  617. 
chemical  action  produced  by  (Lind), 

A.,  ii,  1027. 
ozonisation  of  oxygen  by  (  Lind),  A. , 

ii,  513. 
emission  of  electrons  by  metals  under 

the   influence  of  (Bumsted    and 

MoGouGAN),  A.,  ii,  1026. 
o-    and   B-'Ra.jB,    charges    carried    by 

(Danysz    and    Duane),    A.,    ii, 

888. 
chemical  action  of  (Usher),  A. ,  ii,  6. 
/3-Rays,  changes  in  the  velocity  of,  in 

passage  through  matter  (v.  Bae- 

YER  :  Danysz),  A.,  ii,  617. 
ionisation  produced  by  (Ramsauer), 

A.,  ii,  1029. 
from  radioactive  substances,  origin 

of  (Rutherford),  A.,  ii,  1024. 
7-Rays   from   radioactive   substances, 

origin  of  (Rutherford),   A.,  ii, 

1024. 
excited  by   the   /3-rays    of   radium 

(Chadwick),  a.,  ii,  1025. 
structure  of  (Meyer),  A.,  ii,  409. 
absorption  of,  by  gases  (Chadwick), 

A.,  ii,  718. 
absorption   of,    by  gases  and  light 

substances  (Chadwick),   A.,    ii, 

515. 
comparison  of  the  ionisation  due  to 

Rbntgen  rays  and  (Eve),  A.,  ii, 

885. 
action  of,  on  starch  (Colwell  and 

Russ),  a.,  i,  608. 
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Photochkmistry  : — 
S-Bays  (Campbell),  A.,  ii,  221,  1027, 

1121. 
emission  of,  by  metals  (BrifgTE.\D), 

A.,  ii,  8. 
velocity  of(HArsER),  A.,  ii,  1026. 
a-Partiolet,  time  int^rvnls  of  emission 

of  (Mak-sden  and  Bakratt),  A., 

ii,  6,  113. 
pliotof^phic  record  of  (Geiokr  and 

Rutherford),  A.,  ii,  1021. 
/3-Particlef,  reflection  of,  by  sheets  of 

matter  of   different    thicknesses 

(WIL80N),  A.,  ii,  887. 
homogeneous,  absorption  and  rrtlexion 

of(Wil^ON).  A.,  ii,  1023. 
Canal  rays  (Thomhon),  A.,  ii,  885; 

(WiKN),  A.,  ii,  1031. 
influence  of  the  nature  of  the  gas  on 

pulverisation  by  (  KoulschOtter), 

A.,  ii,  1030. 
in    vapours    of   the    alkali    metals 

(Goldstein),  A.,  ii,  8. 
emission  of  spectra  by  solid  metallic 

compounds  under  the  iuHuenco  of 

(Stark  and  v.  Wendt),  A.,  ii, 

720,  721. 
excitation  of  phosphorescent  alkaline 

earth  sulphides  by  (Baerwald), 

A.,  ii,  1122. 
Cathode  rays,  luminosity  of  gases  under 

the  influence   of  (Gehrcke   and 

Sbrlioer),  a.,  ii,  617. 
pulverisation   by  (KoHLaoHOrrER), 

A.,ii,  719. 
Bontgen  rays  emitted  by  carbon  (Sad- 
ler antl  Me8Ham),  A.,  ii,  719. 
absorption   of   (Barrla  and  Col- 
lier), A.,  ii,  619. 
scattering  of  (Crowther),  A.,  ii,  7. 
passage  of,  through  gases  (Owen), 

A.,  ii,  516. 
relation   of  the   penetration   of,   to 

the   pressure  and   nature  of  the 

contained  gas  (C.  L.  and   F.  A. 

Lindemann),  a.,  ii,  223. 
ionisation  of  gases  by  (Barkla  and 

Simons).   A.,  ii,  222;   (Bragg), 

A.,  ii,  412. 
comparison  of  the  ionisation  due  to 

7- rays  and  (Eve),  A.,  ii,  885. 
action    of,    on   gold   hydrosol   (Ga- 

LECKi),  A.,  ii,  417. 
effect  of,  on  carcinoma  (Wedd  and 

Russ),  A.,  ii,  962. 
fluorescent,  from  metals  (Chapman), 

A.,  ii,  518. 
homogeneous,  from  elements  of  high 

atomic  weight  (Chapman),  A.,  ii, 

316. 
soft,  absorption  of  (Seitz),  A.,  ii, 

619. 


Photochemistry  :— 
Photoeleetrons.      See  under  Klectro- 

cheiiiisMy. 
Botatory  power  uml  clu'inical  constitu- 
tion (PuKARn  ami  Kenyon),  T., 
620,   1427;   P.,   137;   (Pope  and 
WiNMiLL).  T.,  2309  ;  P.,  275. 
dependence  of,  on  chemical  constitu- 
tion (PicKARD  and  Kenyon),  P., 
42. 
of  electrolytes  (BoKoiovANNi),  A., 

ii,  814. 
of  optically  active  substances,  rela- 
tion between  tem|>erature  and 
(Patterson),  P.,  324. 
effect  of  solvents  on  (Patterson 
and  Stevenson),  T.,  241  ;  P., 
8  ;  (Patterson  and  Anderson) 
T.,  1833  ;  P.,  224. 
Botation,  moleealar,  in  normal  homo- 
logous series  (Hn.niTrH),  T.,  192; 
(Christopher  and  Hilditch),  T., 
202. 
Magnetic      rotation      of       mixtures 
(ScHWERs),  P.,  294  ;    A.,  ii,    873  ; 
(Mi'LLER  and  Guerdjikoff),   A., 
ii.  325,  1113. 
Befraetion  of  mixtures  (MuLLERand 
GuERDJiKOFF),  A.,  ii,  325,  1113  ; 
(ScHWERs),  A.,  ii,  878. 
and  ilispersion  of  triazo-compouiids 
(Philip),  T.,  1866  ;  P.,  226. 
Befraetion   constant  (Scuwers),  A., 
ii,  613. 
value  of  the  (Schwer.s),  A.,  ii,  309. 
of  halogen  derivatives  (Schwbrs), 
P.,  246. 
use  of  carbon  disulphide  as  a  solvent 
in   detennining    (Schwers),    T., 
1889  ;  P.,  239. 
Moleealar     refraction,    influence    of 
three-    nnd    four-membered    carbon 
rings  on  the,  of  organic  compounds 
(OsTLiNo),  T.,  467. 
Molecular  refraction  and  dispersion, 
relation  between  diemical  constitu- 
tion and  (Eisenlohr),  A.,ii,  709. 
Befractive  index  of  binary  mixtures 

(SCHVVERS),    A.,   ii,   1. 
Befractivity,  relation  between  density 
and,     in    non-aqueous    solutions 
(RoHRs),  A.,  ii,  309. 
of     aliphatic     sulphur    compounds 
(Price  and  Twiss),    T.,    1259  ; 
P.,  159. 
Atomic  refractivity  (Eisenlohr),  A., 

ii,  401. 
Molecular  refraction  of  organic  com- 
pounds (AuwEP.s  and  Moosbrug- 
ger),  a.,  ii,  213  ;  (Dobroserdoff), 
A.,  ii,  309;  (Eykman),  A.,  ii, 
310. 
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Photochemistky  : — 
Magnetic  double  refraction  and  chemi- 
cal constitution  (Cotton  and  Mou- 
ton),  a.,  ii,  42tJ. 
Dispersion  and   refraction   of    tiiazo- 
compounds  (Philip),  T.,  1866  ;  P., 
226. 
Botatory  dispersion  (Tschugaefp  and 
Ogorodnikoff),  a.,  ii,  407. 
of  carbohydrates  in  water,  pyridine 
and  formic  acid  (Gro.ssmann  and 
Bloch),  a.,  ii,  218. 
lonisation  in  gases  (Bi.shop),  A.,  ii, 
9  ;  (Kovakik),  A.,  ii,  221. 
hy    collision    (Campbell),    A.,   ii, 
411;  (Townsend),  A.,    ii,   516; 
(Barss),  a.,  ii,  884. 
by  collision  in   helium  (Gill  and 

Pidduck),  a.,  ii,  515. 
by     moving     electrified      particles 

(Thomson),  A.,  ii,  410. 
by  light  (Lyman),  A.,  ii,  721. 
due   to  RiJntgen   and  7-rays,  com- 
parison of  (Eve),  a.,  ii,  885. 
of  liquid   hydrocarbons  by  J3-  and 
7-rays      (Goldmann),      A.,      ii, 
515. 
by      radioactive      recoil      products 

(Wertenstein),  a.,  ii,  222. 
by    o-rays     (Campbell),     A.,     ii, 

411. 
produced   by  a-  and   ^-rays  (Ram- 

sauer),  a.,  ii,  1029. 
by    Rontgen    rays    (Barkla    and 
Simons).   A.,  ii,  222;   (Bragg), 
A.,  ii,  412. 
Spectra,  relation  between  atomic  vol- 
umes and  (Rossi),  A.,  ii,  22. 
and  atomic  weights   of  the   alkali 
metals,     relation     between     the 
(Bury),  A.,  ii,  821. 
of  gases,  effect  of  density  on  lines  in 

(Livens),  A.,  ii,  874. 
of  metals  in  the  oxy-hydrogen  and 
chlorine-hydrogen  flames  (Har- 
nack),  a.,  ii,  215. 
effect   of    the   magnetic   field  on 
lines  in  the  (Wali-Mohammad), 
A.,  ii,  873. 
detection   of    metals    by   means  of 
their    (de    Gramont),     A.,    ii, 
875. 
emission  of,  by  solid  metallic  com- 
pounds   under    the    influence    of 
canal  rays  (Stark  and  v.  Wendt), 
A.,  ii,  720,  721. 
Zeaman  effect   for  the,    of  various 
elements    (LiJiTiG,    Hartmann, 
and  Peterke),  A.,  ii,  506. 
absorption,  and  chemical  reactivity 
(Baly  and  Rice),  T.,  1475  ;  P., 
197,  312. 


Photochemistky  :— 
Spectra,   photography   of   (Merton), 
P.,  325, 
absorption,     of     aldehydes     and 
ketones  (Purvis  and   McCle- 
land),  T,,  1810;  P.,  233. 
of  aromatic  nitroamines  and  nitro- 
amides  (Morgan,  Joblino,  and 
Barnett),     T.,     1209  ;      P., 
152. 
of     the     cobalto-derivatives     of 
primary  aliphatic   nitroamines 
(Franchimont  and  Backek), 
T.,  2256;  P.,  264. 
of  metallic  ions,  relation  between, 
and  their  valency  (Ce,ymblr), 
T.,  266. 
of    nitro-compounds     (Hewitt, 
Pope,  and  Willett),  T.,  1770  ; 
P.,  230. 
of  organic  compounds  containing 
two  benzene  nuclei  (Purvis  and 
McCleland),    T.,    1514;    P., 
188. 
of      phosphorescent      substances 

(Walter),  A.,  ii,  110. 
of  salts  (Jones),  A.,  ii,  507. 
ofcomplexinorganicsalts  (Valla), 

A.,  ii,  2. 
of  isomeric  complex  salts  (Piutti), 

A.,  ii,  712. 
of    solutions    of    metallic    salts 

(Hartley),  T.,  820  ;  P.,  109. 
of  rare  salts  (Jones  and  Strong), 

A.,  ii,  216. 
influence  of  the  solvent  on  the, 
of  solutions  (Havelock),    A., 
ii,  110. 
changes  in,  in  different  solvents 
(Merton),  A.,  ii,  875. 
selective    absorption    and    emission 
(Schaum  and  WCstenfeld),  A., 
ii,  18. 
ultra-red  absorption,  of  gases  (Bjer- 
rum),  a.,  ii,  1114. 
change  in,  by  gases  (v.   Bahr), 
A.,  ii,  2. 
ultra-violet    absorption,    of    nitro- 
compounds      (Hantzsch        and 
Voigt),  a.,  ii,  508. 
arc,  and  arc  flame  spectra  (Hrrten- 
stein),  a.,  ii,  505. 
of    metals    (Oellers),     A.,     ii, 
404. 
arc  flame,  of  metals  (Hertenstrin), 

A.,  ii,  614. 
band,  structure  of  (Fortrat),  A., 
ii,  505. 
relation     between     valency    and 
(Stark),  A.,  ii,  403. 
emission,    of   aromatic    compounds 
(Goldstein),  A.,  ii,  216,  614. 
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Photochemistry  :  — 
Spectra,  of  gases  (Schwedes),   A.,   ii, 
709. 
ultra-red  etnissiou  (Leumann),  A., 

ii,  873. 
oxyhydrogen    flame  and   spark,   of 
metals    (Hartley    and    Moss), 
A.,  ii,  821. 
spark,  velocities  of  the  yaponrs  of 
elements  in   their  (Hbmsalech), 
A.,  ii,  403. 
ultra-violet,  of  metals  of  the  plati- 
num   gronp   (MiRTHK   and    Sp.B- 
geht),  a.,  ii,  2. 
vacuum  tube,  of  metals  and  metallic 
chlorides  (Pollok),  A.,  ii,  710 ; 
(Morrow),  A.,  ii,  711. 
Spectral    series,   study   of   (Hicks), 

A.,   ii,   512. 
Spectrochemical  investigations 

(AiwEUs),  A.,   ii,  218. 
Spectrochemistrj,  histuryof(NAaiNl), 
A.,  ii,  709. 
of  auxiliary  valency  (Eisbklohr), 

A.,  ii,  2. 
of  enols  (AowERs),  A.,  ii,  3. 
of   nitrogen    compounds    (BrOiil), 

A.,  ii,  an,  401. 
orunsaturatedcom{K)unds(AuwER8), 
A.,  ii,  109. 
Spectrograph,       stigmatic       grating 

(Gei<:er),   A.,  ii,   1118. 
Spectrophotometer,     new,     and     its 
application  in   analysis  (F£ry  and 
Tassilly),  a.,  ii,  1000. 
Photographic       developers,       physico- 
chemical    studies   of  (Schilokf    and 
BEKKKNnEi.M),  A.,  i,  937;  (Schilokk 
and  Fedotokf),  A.,  i,  966. 
Photophosphorescence  of  inorganic  solid 

solutions  (Landau),  P.,  2. 
Phototropie     reactions,    temperature -co - 
efficients  of  (Padoa  and  T.*.bellini), 
A.,  ii,  879. 
Phototropy  and   thermotropy  (Senier, 
Shepheard,    and    Clarke),     T., 
1950;    P.,  236. 
and  change  of  colour  (Amaduzzi  and 

Padoa),  A.,  ii,  227. 
relation     between     constitution     and 
(Padoa  and   Bovini),  A.,   i,  223  ; 
(Padoa  and  Samti),  A.,  ii,  879. 
^'^oPhthalaldehyde,  4:6-du;hIoro-   (Far- 
besfabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  474. 
isoPhthalaldehydic  acid  and  its  deriva- 
tives (SiMONis,  BoEHHB,  and  Benen- 
son),  a.,  i,  564. 
Phthalanil,     7>-cyano-      (Bogert    and 
Wise),  A.,  i,  451. 
m-  and  ^'-hydroxy-  (Medixoer),  A., 
i,  849. 


uoPhthalanil  (Pum.mehek    and    Durf- 

Mti.i.Eu),  A.,  i,  191. 
Phthalanilic    acid,     /)-cyano-    (Bogekt 

and  Wise),  A.,  i,  451. 
Phthalanilide,    rfi-o-hydroxy-    (Medin- 

fiEiO,  A.,  i,  849. 
Phthaleins  and  their  derivatives,    con- 
stitution  of   (Oddo  and   Vassallo), 

A.,  i,  792. 
Phthalio   acid,    salts    of,   with    amino 
phenols  (Mkdinger),  A.,  i,  849. 

3-iodo-,  dimethyl  ester  (Kenner),  P., 
277. 

3-nitro-,  formation  of  (Dobbie,  Fox, 
and  Gauge),  P.,  327. 
Phthalimide,  iV-amino-,  and  its  deriva- 
tives (OsTUoGOYicH  and  Mihailescu), 

A.,  i,  311. 
/3-Phthalimidodiethyl  sulphide  (ScH/N'EI- 

DEH,    .Mui.i.Eu,    and    Beck),    A.,   i, 

192. 
Phthalimidodimethyl  sulphide  and  sul- 

phone   (Sghneiokr  and    Lohmann), 

A.,  i,  192. 
d-Phthalimidoethyl     methyl     sulphide 
(Sciiseidek,  Mum.eu,  and  Beck), 
A.,  i,  191. 

xanthate  (Gabriel  and  Colman),  A., 
i,  629. 

disulphoxide  (Gabriel  and  Colman), 
A.,  i,  116. 
jS-Phthalimidoethylsalphinic  acid  (Ga- 

BitiEi-  and  Coi,M\.v),  A.,  i,  116. 
Phthaliminoacetoacetic  acid,  etliyl  ester 

(\Veiz.ma.sn,  Davie.s,  and  Stefhen), 

P.,  104. 
Phthaliminoacetylbromo-     and    chloro- 

malonic  acid,  ethyl  ester  (Weizmann, 

Daviks,  and  vStephe.n),  P.,  104. 
Phthaliminoacetylmalonic    acid,    ethyl 

ester      (Weizmann,      Davie.s,      and 

Stephen),  P.,  103. 
o-Phthaliminobenzylphthalimidine 

(Gahkiei,),  a.,  i,  393. 
Phthaliminoethyl  a-tliiocarbamate  (Ga- 

liKiKi,  and  Coi.man),  A.,  i,  530. 
Phthalimino  -;?-  me  thoxy  benzylmalonic 

acid,  ethyl  ester  (Stephen  and  Weiz- 
mann), P.,  160. 
Phthaliminopiperonylmalonic  acid, 

ethyl  ester(STEPnENand  Weizmann), 

P., "160. 
iS-Phthaliminopropionic    acid    and    its 

amyl  ester  (Weizmann,  Davies,  and 

Stephen),  P.,  104. 
d-Phthaliminopropionylmalonic      acid, 

ethyl  ester  (Weizmann,  Davies,  and 

Stephen),  P.,  104. 
Phthaloxydlacetoacetie  acid,  ethyl  ester 

(Scheiber),  a.,  i,  562. 
Phthaloylbenzanthrone  (Scholl),  A.,  i, 

196. 
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Phthalyl      chloride,      constitution      of 
(Scheiber),  a.,  i,  559. 
tetrachloro;  preparation  of  (Mills 
and  Watson),  P.,  262. 
cyanide  (Blackstock),  A.,  i,  773. 
isoPhthalyl  cyanide  (Blackstock),  A., 

i,  773. 
rts-Phthalyl  chloride  (Ott),  A.,  i,  830. 
Phthalylbispheny  Ihydrazide        (ScH  ei  - 

bkk),  a.,   i,  561. 
Phthalyldibenzoylmethane  (Scheiber), 

a.,  i,  561. 
jsoPhthalyIidene-6is-3-phenyl2sooxazo- 

lone  (Meykk),  A.,  i,  1019. 
Phthalyltauryl  chloride    (Gabriel  and 

Colman),  a.,  i,  115. 
Phycocyanin  in  the  Algae  (Kylin),  A., 

i,  289. 
Phycoerythrin  in  the  Algae  (Kylin),  A., 

i,  289. 
a-Phyllohsemin,  constitution  of  (March- 

LEWSKiandRoBEL),  A.,  i,  376. 
a-Phylloporphyrin,       constitution       of 
(Marchlewski    and  Eobel),   A.,  i, 
376. 
3-Phylloporphyriii  (Marchlewski  and 
RoBEL :    Marchlewski    and     Zur- 
KOWSKi),  A.,  i,  289. 
Phylloporphyrins  (Marchlewski),  A., 

i,  288. 
Phyllopyrrole,    synthesis    of   (Fischer 
and    Bartholomaus),   A. ,  i,  297  ; 
(CoLACiccHi),  A.,  i,646. 
and    its   picrate    (Willst.\tter   and 
Asahina),  a.,  i,  42. 
Phyllopyrrolidine  and    its  o-naphthyl- 
carbamide  (Willstatier  and    Asa- 
hina), A.,  i,  42. 
Phylloxantliin  (Marchlewski),  A.,  i, 

203. 
Physcion  (Hesse),  A.,  i,  284. 
Physico-chemical  determinations  at  high 
pressures  (VVahl),  A.,  ii,  828. 
quantities,    system     of   notation    for 
(Noyes),  a.,  ii,  213. 
Physostigmine.     See  Kserine. 
Phytic  acid,  metallic  salts  of  (Ander- 
son), A.,  i,  676. 
Phytin,  properties  of  (Jegoroff),  A.,  i, 
676. 
liharmacology    and     therapeutics    of 

(Bain),  A.,  ii,  585. 
influence  of,  on  growtli  (Rose),  A.,  ii, 

862. 
metallic  salts  of  (Anderson),  A.,  i, 
607. 
Phytolaccotoxiii(IwAKAWA),  A.,  ii,  282. 
"  Phytomelanes "         in         Oompositse 
(Dafert    and    Miklauz),     A.,     ii, 
195. 
Phytylchlorophyllide-a  and  -b-   (Will- 
STATTER  and  IsLEu),  A.,  i,  712. 


Fhytylphaeophorbide-((   and  -6-  (Will- 

STATTEK  and  Isler),  a.,  i,  713. 
Fhytosterol  and  its  salts  from  the  oil  of 
walUlower      seeds      (Matthes       and 
BoLTZE),  A.,  i,  601. 
Picea  excelsa,  re-sin  from  (Kohler),  A., 

i,  639. 
Pickeringite  from   the   Island  of  Elba 
(D'Achiardi),  a.,  ii,  174. 
from  Thuringia  (v.  Wichdorff),  A., 
ii,  266. 
Ficolide  and  its  derivatives  (Scuoltz), 

A.,  i,  385. 
Picolide,  nitro-  (Scholtz),  A.,  i,  649. 
Picolinazoimide  (Meyer  and  Mally), 

A.,  i,  515. 
Picoline  mercuribromide  (Dehn),  A.,  i, 

241. 
a-Picoline,  condensation  of  salts  of,  with 
nitrosodimethylaniline       (Kaufmann 
and  Vallette),  A.,  i,  655. 
Picolinic  hydrazide  (Meyer  and  Mally), 

A.,i,  615. 
Picolinic  phenylhydrazide  (Meyer  and 

Mally),  A.,  i,  516. 
Picramic     acid       {i:6-dinitro-2-a7nino- 
phenol),  methylation  of  (Meldola  and 
HoLLELY),  T.,  912;  P.,  128. 
isoPioramic    acid    {2:6-diniiro-i-amino- 
phenol),  methylation  of  (Meldola 
and     Hollely),     T.,     912  ;     P., 
128. 
use  of,    as    an    indicator  (Meldola, 
Hale,  and  Thompson),  A.,  ii,  1090. 
Picravmia    Livdeniaiia,     the     fat     of 

(Grimme),  a.,  ii,  675. 
Picric  acid  and  its  ammonium  salt,  de- 
composition of,  by  ultra-violet  light 
(Berthelot  and  Gaudechon),  A., 
ii,  394. 
action  of  metals  on  fused  (Saposhni- 

koff),  a.,  i,  105. 
compound     of,     with     binzaldehyde- 
phenylhydrazone  (Ciusa  and  Vec- 
chiotti),  a.,  i,  33. 
Picroallumogene.     See  Pickeringite. 
7-  and  5-Picrotic  acids  and  their  deriva- 
tives (HoRRMANN  and  Seydel),   a., 
i,  1008. 
Picrotin-lactone       (Hourmann       and 

Seydel),  A.,  i,  1008. 
Picrotoxin  (Sielisch),  A.,  i,  886. 
structure  of  (Sielisch),  A.,  i,  790. 
oxidation  of  (Barger  and  Clarke), 
A.,  i,  1008. 
Picrotoxinic    acid,    bromo-,    dihvoxao-, 
and  chlorobromo-  (Sielisch),   A.,  i, 
886. 
Picrotoxinin,    constitution    of   (Horr- 

mann),  a.,  i,  709. 
Picrotoxinin,  bromo-,  acetyl  derivative 
(Sielisch),  A.,  i,  886. 
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Picryl  chloride,  com)x>und8  of,  with 
benzaldehyde-  and  piperonalde- 
hyde-pheiiylhydrazones  (Civsa 
and  \ecchiotti),  A.,  i.  33. 
additive  compounds  of,  with  2-  and 
3-inethylindoles,  2:3-diinethyliii- 
dole,  tetrahydroiarbazole,  carba- 
xole  and  phenyliudole  (Cirsxand 
Vecchiotti),  a.,  i,  755. 
Picrylpyridinium    lalt*  (Bcsch     and 

K(k)KL),  A.,  i,  50. 
Pieio-ehemieal  stadiet  (Timop£f.ff),  A., 

ii,  15. 
Pig,  metabolism  of  the  (Wkiser),  A.,  ii, 
1067  ;  (Tangl),  A.,  ii,  1068. 
ell'ect    of   nutrition  on    the  growing 
(McCoLLUM  :  EM.MRTT,  JOSEPH,  and 
Williams),  A.,  ii,  366. 
excretion   of  creatinine    in  the  (Iffc- 
CoLLUM),  A.,  ii,  72. 
Pigmenta,  formation  of,  in  metabolism 

(Adlek),  a.,  ii,  467. 
Pilocarpine,  action  of  (Dale  and  Laid- 
law),  a.,  ii,  667. 
action  of,  on  the  heart  (GAisBdcii), 

A.,  ii,  189. 
action  of,  on  the  small  intestine  (Nev- 

kirch),  a.,  ii,  967. 
detection  of,  in  presence  of  quinine 
(Meill^rb),  a.,  ii,  1010. 
Pilocarpus  microphyllus,  pilosine    from 

(Ptman),  T.,  2260  ;  P.,  267. 
Pilocarpus  racemosus,  alkaloids  of  (Jow- 

ETT  and  Pyman).  P.,  268. 
Pilosine  and  its  salts  (Pyman),  T.,  2260  ; 

v.,  267. 
Pilosinine  and  its  salts  (Pyman),  T., 

2270  ;  P.,  267. 
Pinacone,     preparation     of    (Badische 
Anilix-  &  Soda-Fabrik),  A.,  i,  831. 
Pinacone  series  (Delacre),  A.,  i,  599. 
Pineal  gland,  physiological  action  of  ex- 
tracts of  the  (Jordan  and  Eyster), 
A.,  ii,  74. 
Pinene,  stereochemistry  of  (Maveb),  A., 
i,  572. 
oxiilation  of,  with  hydrogen  peroxide 
(Hender-on  and  Sutherland),  T., 
2288  ;  P.,  270. 
hydriodide  (SiodocampJuiru),  prepara- 
tion and  reactions  of  (Aschan),  A., 
i,  879. 
ozonides  (Harries  and  Seitz),  A.,  i, 
407. 
Pines,  formation  of  "  tore"  in  the  wood 

of  (N0RDEN8KJ(iLD),  A.,  ii,  979. 
Pinic  acid,  calcium  salt,  diy  distillation 
of  (Bonsddrff),  a.,  i,.  34. 
ethyl  ester,  glycol  from  (Ostling),  T., 
475. 
Pinocampheol    methyl   xanthate,   crys- 
tallography of  (Surgunoff),  A.,  i,  120. 


Pinocamphonoxime,  isoineride  of  (Wai 

i,ACH  and  Ost),  A.,  i,  569. 
«•  and  /3-Pinolene  and  their  derivatives 

(Aschas,  SjostrOm,  and  Peterson), 

A.,  i,  198. 
PiniLi  camhodgiana,  resin  balsam   from 

(Wk'HMann),  a.,  i,  883. 
Pipecolic    acid,     diniethylbetaine,    and 

its  salts  (Yosiiimuua),  A.,  i,  497. 
Piperazinediacetonitrile,    com  pound  of, 

witli  hydrochloric  acid  (Fiianchimont 

and  Kkamer),  A.,  i,  391. 
Piperasinediphenylamidine  and  its  salts 

(FiiANOHiMONT  and  Kramer),  A.,  i, 

391. 
Piperaiiniom  nitrite,  nitroso-  (Ray  and 

Kakshit),  p.,  102. 
Piperidine     salts  (Dehn),    A.,   i,   241, 
242. 

f'fhonitrite   (Neooi),   T..    1611  ;     P., 
.-)3. 
Piperidine-2:6-dicarboz7lio     acid,      4 

hydroxy-,  and  its  salts  and  derivatives 

(Ehmbrt    and    Herterich),    A.,    i, 

385. 
Piperidone,  action  of  ammonia  on  deri- 
vatives of  (Tsonkff),  A.,  i,  580. 
Piperidylacetic   aoid,   cholesteryl    ester 

and    its     hydrochloride    (Dikls    and 

Stamm),  A.,  i,  698. 
6-  and  8-Piperidyl-l  aminoanthraquin- 

ones  ((Jattkkmann),  A.,  1,1001. 
l-Piperidylaminoanthraqainone-2-carb- 

oxylio    acid    (Badisciik    Anilin-   k 

Soda-Fahkik),  a.,  i,  980. 
6-    and   8-Piperidylanthraqainone8,    1- 

thiocyano-     (Oattermann),    A.,     i, 

1001. 
p-Piperidylbenzyl  alcohol  nnd  its  platini- 

chloride  (v.  BiiArN  and  Krubek),  A., 

i.  970. 
i8-Piperilphenylmethylosazone    (  Padoa 

and  Sasti),  A.,  ii,  880. 
yS-Piperil-a-naphthyl-    and    l:3:4-xylyl- 

osazones  (Padoa  and  Bovini),  A.,  i, 

224. 
Piperonaldazine    (Pascal    and    Nor- 
mand),  a.,  i,  147. 

salts  of  (CuRTius  and   Guttmann), 
a.,  i,  508. 
Piperonaldehyde-o-naphthylhydrazone 

(Padoa  and  Bovini),  A.,  i,  '^24. 
Piperonaldehydephenylmethylhydr- 

azone,    compounds    (»f,    with    picryl 

chloride  and   tiinitrobenzene    (ClUSA 

and  Vecchiotii),  A.,  i,  33. 
Piperonaldehydepiperonylhydrazone 

and    its     derivatives    (CuRTius    and 

Guttman),  a.,  i,  509. 
Piperonylacryl-n-,  sec.-,  and  <«r<. -butyl- 
amide,  and  their  dibromides  (Thoms 

and  TniJMEN),  A.,  i,  116. 
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Piperonylacrylbutylamides,  physiologi- 
cal action  of  the  isoineriu  (Thoms  and 

Thume.v),  a.,  ii,  279. 
Piperonylacrylic    acid,     isobutvlamide 
(fagaramide),     and     its      dibromide 

(Thoms  and  Tiiumen),  A.,  i,  115. 
Piperonylanthraquinonyl-l-      and     -2- 

hydrazones  (Muhlau,  Viertkl,  and 

Rkiner),  a.,  i,  704. 
Piperonylazoimide  (Curtius  and  Gutt- 

MAXN),  A.,  i,  509. 
Piperonylhydrazine  and  its  derivatives 

(CuuTiu.s    and    Guti'MANn),    A.,    i, 

509. 
a-Piperonylhydrazonopropionic         acid 

(CuiiTius  and  Sciimittmann),  A.,  i, 

510. 
5-Piperonylidene-3-wobutylrhodamn 

(Nagele),  a.,  i,  795. 
Piperonylideuedipyrrocoline  (Scholtz  ), 

A.,  i,  386. 
4-Piperonylidenehydantoin,  2-thio- 

(JoHNSON  and  n'BuiEN),  A.,  i,  806. 
6-  Piperony  lidene  -  3  -methylct/c/ohezanone 

(Stiuegleu),  a.,  i,  784. 
Piperonylidenepicolide  (S(  holtz),  A.,  i, 

386. 
l-Piperonyl-3-methyl-5-pyrazolone    and 

4-oximiuo-,    and     their    silver    salts 

(Curtius  and  Sciimittmann),  A.,  i, 

509. 
l-Piperonyl-3-methyl-6-pyridazinone 

(CuKTius  and  Schmittmann),  A.,  i, 

510. 
FiperonylphenyltMosemicarbazide(CuK- 

iius  and  GuTTMANx),  A.,  i,  509. 
Piperonylpropionic  acid,  )3-amino-  (Pos- 

ner),  a.,  i,  456. 
2-Piperonylquinoline-4-carbozylic    acid 

(Chemische    Fai!RIk    auf    Aktien 

voRM.  E.  Scherinq),  a.,  i,  504. 
Piperonylsemicarbazide    (Curtius   and 

Guttmann),  a.,  i,  509. 
Pipette,  automatic  (Smith),  A.,  ii,  678. 

automatic  pressure  (Skindee),  A.,  ii, 
245. 

fdtering  cap  for  (Stoltzenbero),  A., 
ii,  484. 
Pituitary  body,  feeding  of  young  dogs 
on  the  anterior  lobe  of  the  (Aldrich), 
A.,  ii,  782. 

feeding  of  white  rats  on  the  (Aldeich), 
A.,  ii,  1192. 
Pituitary  extracts,  effect  of  injection  of 

(Claudk  and  Baudouin),  A.,  ii,  189. 
Pituitrin,  active  constituents  of  (FiJH- 
nkr),  a  ,  ii,  660. 

action   of,   on  blood-pressure  (Paton 
and  Watson),  A.,  ii,  789. 
Placenta,  lipoids  in  the  (Bienenfeld), 

A.,  ii,  960. 
Plant  colloids  (Samec),  A.,  ii,  144. 

c.  ii. 


Plant  juices,  oxydaaa  content  of  (BuNZ- 

el),  a.,  ii,  378, 
Plants,  chemistry  of  (Keegan),  A..,  Ii, 

1085. 
microchemistry    of    (Tunma.nn),   A., 

ii,  1204. 
synthetic  processes  in    (Boysen-Jbn- 

sen),  a.,  ii,  672. 
occurrence  of  betaines  in  (ScHULZE  and 

Trier),  A.,  ii,  287,  799;  (Yoshi- 

MURA  and  Trier),  A.,  ii,  478. 
origin  and  function  of  calcium  oxalate 

in  (Politis),  A.,  ii,  194. 
formation  of  chlorophyll  in  (MoNTE- 

VERDE  and  LUBIMENKO),  A.,  ii,  800. 
condition  of  chlorophyll  in  (Hertitz- 

ka),  a.,  ii,  287. 
distribution  of  enzymes  in  (H.  E.  and 

E.  F.   Armstrong  and  Horton), 

A.,  i.  816. 
formaldehyde  in  (Curtius  and  Fran- 

zen),  a.,  ii,  797. 
hydrogen  cyanide  in  (Ravenna  and 

Bosinelli),    a.,    ii,    1084 ;    (Mir- 

ande),  a.,  ii,  1085. 
distribution  of  oxydases  in,  and  their 

relation  to  pigment  formation  (Kee- 

BLB  and  Armstrong),  A,,  ii,  673. 
phosphorus  compounds  in  (Uleich), 

A.,  ii,  591. 
absorption  of   nutritive  solutions  by 

(PouGET  and  Chououak),   A.,  ii, 

796. 
relation  of,  to  the  nutritive  elements 

of  the  soil   (Mazi5),    A.,    ii,    796 ; 

(Pouget  and  Chouchak),  A.,  ii,975. 
action  of  acids,  alkalis,  and  inorganic 

salts  on  (Gkdroiz),  A.,  ii,  482. 
behaviour  of,    towards   lithium   salts 

(Ravenna  and  Mauoini),   A.,  ii, 

1084. 
protection  of,  from  frost  (Maximoff), 

A.,  ii,  476,  980. 
injury  to,    by  tobacco  smoke  (BoK- 

orny),  a.,  ii,  980. 
fixation  of  nitrogen  by  (Hkney),  A., 

ii,  797. 
nitrogen  assimilation  and  protein  for- 
mation in  (Loew),  a.,  ii,  797. 
respiration  of,  consum{»tioii  of  ah^ohol 

in  the  (Zaleski  and  Rbinhard), 

A.,  ii,  796. 
dependence  of  protein  degradation  in, 

on  their  respiratory  processes  (Pal- 

LADIN  and  Iwanoff),  A.,  ii,  863. 
action  of  phof  piiates  on  the  j)08t.mortal 

respiration  of  (Zaleski  and  Marx), 

A.,  ii,  975. 
action  of  phosphates  and  fermentation 

products  on  the  resj>iration  ot  (Kos- 

TYTSCHEFF  and  Scheloumoff),  a., 

u,  1202. 
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Plants,  action  of  maogauese  on  the 
growth  of  (Pfeiffkr  and  Blanck), 
A.,  ii,  476. 
assimilation  of  nitrates  and  nitrites  by 
(Baudisch),  a.,  ii,  286,  1202; 
(LoEW),  A.,  ii,  2S6. 
phosphate  nutrition  of  (Baoulkt),  A., 

ii,  293. 
protein  degradation  in  (Pallaoin  and 

Kraalk),  a.,  ii,  477. 
effects  of  purine  deriratires  on  the 

growth  of  (CopiMN),  A.,  ii,  1202. 
chlorosis  in   (Maz^.,  Ruot,   and   Le- 

moione),  a.,  ii,  1088. 
•ffect  of  the  growth  of,  on  the  reaction 
of    soils   (Maschhauit),     A.,    ii, 
1206. 
containing  essential  oils  (dk  Jono), 

A.,  ii,  80. 
function  of  the  essential  oils  in  (Qio- 

LlOLi),  A.,  ii,  79. 
dead,   formation  and  assimilation   of 
ammonia      in     (Palladin     and 
IwASOFF),  A.,  ii,  672. 
influence  of  oxidising  agents  on  the 
work     of     proteolytic     enzymes 
in    (Palladin,    Alexandkoff, 
IwANOFF,    and    Levitskv),   A., 
ii,  800. 
influence  of  oxygen  on  the  work  of 
proteolytic  enzymes  in  (Palladin 
and  Kraule),  A.,  ii,  291. 
green,  constituents  of  (Curtius  and 
Franzen),  a.,  ii,  797,  978,  979. 
function  of   magnesium    in    (Brr- 
kardini  and  Morelli),  A.,  ii, 
692. 
action  of  alkali  and  alkaline  earth 

salts  on  (Bokornt),  A.,  ii,  975. 
influence   of  metallic  salts  on   the 
assimilation     of      nitrogen       by 
(DoNY-HfeNAULT),  A.,  ii,  862. 
higher  green,  humus  as   a  source  of 
carbon    for    (Molliard),    A.,    ii, 
287. 
higher,  ammonia  as  a  decomposition 
product  of  nitrogenous  compounds 
in  (Butkewitsch),  A.,  ii,  799. 
nitrous  acid  in  the  sap  of  (Maz£), 

A.,  ii,  1202. 
production  of  proteins  by,  in  dark- 
ness (Schuloff),  A.,  ii,  1203. 
killed,  formation  and  assimilation  of 
ammonia  in  (Palladin  and  Iwan- 
off),  a.,  ii,  863. 
lower,    protein  STOthesis  in    (PuRlE- 

witsch),  a.,  ii,  192. 
medicinal,  active  principles  of  (BuR- 
mann),  a.,  ii,  379. 
preservation  of  (Lami),  A.,  ii,  196. 
oil-producing,  transpiration    in    (Le- 
clekc  DU  Sablox),  a.,  ii,  193. 


PlantSt  parasitic,  and  their  hosts,  pres- 
ence of  arsenic  in  (Jadin  and  AsT- 
Ruc),  A.,  ii,  976. 
parasitic  and  saprophytic,  comparison 
of  "total"  and  "nitric"  nitrogen 
in  (LuTz),  A.,  ii,  673. 
microchemical  analysis  of  (Tunmann), 

A.,  ii,  104. 
detection  of  free  hydrocyanic  acid  in 
(Ravenna  ami  Babini),  A.,  ii,  798. 
detection  and  estimation  of  copper  in 

(Gu^uiTHAULT),  A.,  ii,  998. 
estimation  of  ainino-acids  in  (Baillt), 

A.,  ii,  1009. 
estimation    of    manganese   in   (Jadin 

and  AsTRUc),  A.,  ii,  976. 
estimation  of  inorganic  p^^osphorus  in 
(Collison),  a.,  ii,  865. 
Plasma,  action  of  narcotics  on  the  move- 
ments of  (Nothmann-Zuckerkandl), 
A.,  ii,  1083. 
Plastein,  formation  of  (Henriques  and 

GJALDBiBK),  A.,  ii,  1188. 
Plasteins  (Herrmann  and  Chain),  A., 

i,  401. 
Platinum,  colloidal  (PappadJi),  A.,  ii, 
169. 
absorption  of  gases  by  (Si everts  and 
JiTuiSfH),  A.,  ii,  263. 
Platinum  alloys  with  aluminium  (Cuou- 
kuu'ine).  A.,  ii,  849. 
analysis  of  (Arnold),  A.,  ii,  870. 
Platinam    salts,     double,    fluorescence 
spectra  of  (Beuel),  A.,  ii,  615. 
action  of  dimethylglyoxime  on  (WuN- 
der  and  Thurinoer),  A.,  ii,  1102. 
Platinum  letraiodule,  electrical  conduc- 
tivity of  solutions  of  (Archibald 
and  Patrick),  A.,  ii,  423. 
Platinons     liromide,    compounds    of, 
with   organic   sulphides  (TscHU- 
GAEFF  and  Fraenkel),  A.,  i,  70. 
salts,   compounds  of,  with   organic 
selenides  (Fritzmann),  A.,  i,  71. 
Platinum  organic  compounds : — 

Platinochloroalanine,   {lotassium   salt 

(Ley  and  Ficken),  A.,  i,  243. 
Flatinocyanides,  studies  on   (Levy), 

T.,  1081  ;  P.,  91. 
Platinoglycine  (Ley  and  Ficken),  A., 

i,  24:3. 
Flatiuoselenocyanates,     crystallogra- 
phy of  (Billows),  A.,  i,  422. 
Flatinothiocyanates,    crystallography 
of  (Billows),  A.,  i,  422. 
Platinam,    estimation   of  (Trenkner), 
A.,  ii,  392. 
estimation     of    small     quantities     of 
(Dewey),  A.,  ii,  810. 
Platinum  wire,  velocity  of  emission  of 
electrons  from  (VVeissmann),  A.,  ii, 
412;  (Grieb),  a.,  ii,  413. 
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Platinous  salt's.     See  uuder  Platinum. 
Plumbojarosite(  Butler  and  Schallek), 

A.,  ii,  56. 
Fneumococci,     effect     of     quinine     on 

(Brown),  A.,  ii,  376. 
Pneumonia,  excretion  of  iron  in  urine 

in  (Goodman),  A.,  ii,  787. 
Poechite  from  Bosnia  (Katzeb),  A.,  ii, 

178. 
Poisons,  theory  of  the  action  of  (Traube), 
A.,  ii,  740. 
synergic  action  of  (FiJHNER),  A.,  ii, 
792;   (FtJHNER  and  Greb),  A.,  ii, 
970. 
effect  of,   on    blood  pressure    (Holz- 

bacii),  a.,  ii,  1195. 
influence  of,  on  the  gaseous  exchange 
and  activity  of  the  heart  (Koiide 
and  OfJAWA),  A.,  ii,  951. 
diminution  of  the  toxicity  of,  by  pro- 
teins (BoRUTTAu),  A.,  ii,  969. 
producing  anaemia  (Maidoen),  A.,  ii, 
1082. 
Poisoning  by  antimony,  inhibition  of,  by 
potassium    hexatantalate     (Roskn- 
THAL  and  Severin),  A.,  ii,  668. 
distribution  of  chlorate  in,   by  potas- 
sium chlorate  (Rosenbloom),  A.,  ii, 
859. 
by  phosphorus  in  a  dog  with   Eck's 
fistula  (FiscHLEu  and  Bakdacii), 
A.,  ii,  668. 
nitrogen  in  urine  in    (Ishihara), 
A.,  ii,  792. 
by  potassium  hydrogen  oxalate,  form- 
ation of  succinic  acid  in  (Behre), 
A.,  ii,  968. 
Pollachius  brandti,  egg-shells   of.      See 

Egg-shells. 
Pollen  toxin  (Kammann),  A.,  ii,  1204. 
Polonium,  decay-constant  of  (Rkgeneh), 
A.,  ii,  118;  (v.  Schweidler),  A., 
ii,  620. 
number  of  ions   produced   by   an   a- 
particle    from    (Taylor),    A.,    ii, 
412. 
ionising  radiation  from,  due  to  radio- 
active recoil  (Bianu  and  Werten- 
stein),  a.,  ii,  887. 
relation  between  the  number  of  a-  and 
of  5-particles  emitted  by  (Kennedy), 
A.,ii,  719. 
ionisation  curve  for  the  o-rays  from, 
in   mercury  vapour  (Taylor),   A., 
ii,  888. 
secondary  rays  excited  by  tiie  a-iays 

of  (Pound),  A.,  ii,  886. 
S-rays    excited    by    the    o-rays    from 
(Pound),  A,,  ii,  514. 
Polyacetylpolydigalloyl-leucodigallic 
acid  and  its  anliydride  and  liydroxy- 
(Nierenstein),  a.,  i,  470. 


Polygonatum   bijiorum  (Solomon's  seal), 

the  fruit  of  (Rayner),  A.,  ii,  802. 
Polyneuritis   in    birds,   produced  by  a 
diet  of  polished  rice  (Funk),   A., 
ii,  186,  467. 
preparation   of    the    substance   which 
prevents,  in   birds  (Funk),   A.,   ii, 
856. 
Polypeptides       (Abderhalden        and 
Chang),  A.,  i,  338. 
hydrolysis  of,    by  bacteria  (Sasaki), 

A.,  ii,  669. 
preparation  of  copper  salts  of  (Kober 

and  Sugiura),  A.,  i,  952,  953. 
compounds     of,     with     neutral     salts 
(Pfeiffer  and  V.  Modelski),  A., 
i,  949. 
estimation  of  amino-nitrogen  in  (Ab- 
derhalden and  VAN  Slyke),  A., 
ii,  105. 
Polysdas  nodosa,  glucosides  from  (van 

der  Haar),  A.,  i,  885. 
Polyscias-sapogenin  (van  der  Haar), 

A.,  i,  886. 
Ponite  (Butureanu),  A.,  ii,  949. 
Potash  apparatus,  new  (Skinder),  A., 

ii,  602. 
Potash  bulb  (Forbes),  A.,  ii,  1210. 
Potassamide,  action  of,  on  cupric  nitiate 
in   liquid   ammonia   (Franklin),  A., 
ii,  1174. 
Potassium,  specific  heat  ratio  for  (Ro- 
bitzsch),  a.,  ii,  898. 
boiling-point  of  (Heycock  and  Lamp- 
lough),  P.,  3. 
electrode.     See  Electrode  under  Elec- 
trochemistry, 
metabolism.     See  Metabolism, 
content    of    the    organs     of    a    dog 

(GitRARD),  A.,  ii,  463. 
availability    of,    in    "rajiakivi"    and' 
other  granites  (AscHAN  and  Lokka), 
A.,  ii,  252 
action   of   solvents   on    the,    in    soils 

(Engels),  A.,  ii,  596. 
for     plants,     mica    as    a    source    of 
(Blanck),  a.,  ii,  677. 
Potassium    alloys    with    sodium    (van 
RossEN  Hoogendyk  van  Bleis- 
wyk),  a.,  ii,  348. 
electrical  properties  of  (Northrup), 
A.,  ii,  225. 
Potassium  compounds,  radioactivity  of 

(Buchner),  A.,  ii,  724. 
Potassium    salts,     equilibrium    of,    in 
acid  solutions  (Vandekveldr),  A.,  ii, 
30. 
Potassium  glucinum  ai-senate  (Bleyer 
and  MtJLLER),  A.,  ii,  644. 
azoimide,  action  of  manganese  dioxide 
and,  at  high  temperatures  (Gold- 
berg), A.,  ii,  845. 
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PotasBiam  ammonio-cadmiate,  ammonio- 
ciiprite,       and      animonio-thallate 
(Fkanklin),  a.,  ii,  451. 
bismuthide  (VouRNAsos),  A.,  ii,  54. 
bromide,    electrolytic    disiwciation    of 
(Dkuckru),  a.,  ii,  732. 
and   fluoride,    equilibrium   of    mix- 
tures of  (Kuunakofk  and  ViisHES- 
MEVhkt),  a.,  ii,  136. 
carbonate,  purity  of,  as  determined  by 
its  fluoreiiceuce  in  ultra-Tiolet  light 
(Wolff),  A.,  ii,  388. 
chlorate  (toisoning.     See  Poisoning, 
estimation   of  chloride  iu   (Gl'YE), 
A.,  ii,  652. 
chloride,  crystallisation  of  mixtures  of 
manganous  chloride  and  (St^ss), 
A.,  ii.  1175. 
cadmium  and  sodium  chlorides,  equi- 
librium in  the  system  (Brand), 
A.,  ii,  255. 
estimation  of,  in  potassium  chlorate 
(Ouve),  a.,  ii,  652. 
platinichloride,  n^uction  of,  by  mag- 

ne4um  (Atterberg),  A.,  ii,  686. 
chromate,  compound  of,  with  mercuric 

chloride  (Strumholm),  A.,  ii,  648. 
(fichromate,  symmetry  of  crystals  of 
(Schubnikoff),  a.,  ii,  155. 
electrolytic  reduction  of  (Wrnoer 

and  M(nHAT),  A.,  ii,  1038. 
and  sulpliuric  acid,  rea<^tion  of  sod- 
ium  thiusul[>hate  with  (Stiasxy 
and  Das),  A.,  ii,  945. 
ammonio-cuprites  (Franklin),  A.,  ii, 

1174. 
haloids,  formation  of  solid  solations 
by(AMADORi  and  Pampanini),  A., 
ii,  48,  154. 
hydride,     dissociation      pressure      of 

(Keyrs),  a.,  ii,  627. 
hydroxide,   rate  of  absorption  of  car- 
bon  dioxide  mixed   with  air  by 
(jABi:CZN8Ki and Przemyski),  a., 
ii,  909. 
calcium  chloride  and  water,  eqaili- 
briumin  the  system  (Cuumanoff), 
A.,  ii,  543. 
zinc    sulphate    and    water,    equili- 
brium in  the  system  (Tschuman- 
OFf),  a.,  ii,  31. 
reaction  of  phosphorus  with  solu- 
tions of  (Banerjee),  p.,  50. 
fused,  action  of  various  elements  on 
(Le  Blanc  and  Weyl),  A.,   ii, 
1063. 
hydrogen  titanium  di-imide  (Ruff  and 

Treidel),  a.,  ii,  561. 
iodate,  estimation  of  (Myeus),  P.,  99. 
iodidrt    and   cadmium   iodide,    equili- 
brium in  the  system  (Brand),  A., 
ii,  256. 


Fotasiioxn  iodide,  equilibrium  of,  with 
iodine  (Kremann  and  ScHoULz), 
A.,  ii,  1167. 
silver  iodide  and  water,  equilibrium 
in   the    system    (van    Dam  and 
DoxK),  A.,  ii,  31. 
iodine  and  water,  equilibrium  in  tlie 
system    (Parsons  and  WmrrK- 
more),  a.,  ii,  31. 
cadmium  iodide,  use  of,  in  estimation 
of  ozone   (Baskf.rville  and  Cru- 
ZISR).  a.,  ii,  1208. 
nianganate  and   permanganate,   eqiii 
librium   relations  of  (Sackuk  ami 
Taeoener),  a.,  ii,  916. 
^rmanganatc,  adsorption  of,  by  animal 
charcoal  (Oryxo),  A.,  ii,  1145. 
thermal  decom|>o8ition   of  (Ask  en - 

AST  and  SoLBEKo),  A.,  ii,  1167. 
electrical    reduction    of    (Wenoek 

and  Alvarez),  A.,  ii,  624. 
reduction   of,  by  normal   sulphates 

(Tschelshwili),  A.,  ii,  164. 
action    of,    on   organic   compounds 

(Hktper),  A.,  ii,  811. 
standardisation   of,    means  of  sod- 
ium  oxalate  (MgBridb),  A.,  ii, 
494. 
nitrate,    occurrence  of,     in    Western 
Australia    (Stewart),     A.,    ii, 
49. 
crystallography  of  (Barker),  A.,  i, 

416. 
heat  of  solution  of.  at  high  tempera- 
tures (Levalt-EIzersky),  A.,  ii, 
737. 
action  of  acid  chlorides  on  (Dikls 
and  Okada),  A.,  i,  3. 
nitrite  and  mercurinitrite,   molecular 
conductivities  of  (Ray  and  Dhar), 
T.,  965;  P.,  102. 
phosphide,  preparation  and  properties 
of  (Hackspill  and  Bossukt),  A., 
ii,  252. 
silicate,    estimation    of   potassium    in 

(Wilke-Dorfurt),  a.,  ii,  1211. 
A«ratantalate,  eflfect  of,  on  the  action 
of  antimony  compounds  in   try- 
panosome      infection      (MoRGEN- 
ROTH  and    Ro.senthal),   A.,   ii, 
376. 
inhibition    of   antimony  poisoning 
by  (Rosenthal  and    Sevekin), 
A.,  ii,  668. 
tetrathiophosphate     (Ephraim      and 

Stein),  A.,  ii,  42. 
ammoniotitanate      (Franklin      and 
HixE)>  A.,  ii,  1168. 
Potassium  organic  compounds : — 
Potassium  cyanate,  o.xidation  of,  with 
hydrogen  peroxide  and  with  copper 
oxide  (Li doff).  A.,  i,  541. 


INDEX   OF  SUBJECTS. 


ii.  1561 


Potassium  organic  compounds  : — 

Potassium  cyanate,  action  of  halogens 
on,  in  presence  of  water  (NoRM- 
AND  and  Gumming),   T.,    1852 ; 
P.,  225. 
cyanide,    action    of,    on    formalde- 
hyde (PoLSTORFF  and  Mryer), 
A.,  i,  605  ;  (Franzen),  A.,  i, 
677. 
rateofsolutionof  goldin  (Michai- 
LENKO    and   Meshtscherjak- 
off),  a.,  i,  613. 
ferrocyaiiide,     composition     of,     in 
gold-plating  baths  (Beutel),  A., 
i,  543. 
thiocyanate,     compound     of,    with 
thiocarbamide  (Atkins  and  Wer- 
ner), T.,  1178  ;  P.,  141. 
Potassium,    detection  of  (Salkowski), 
A.,  ii,  686. 
detection  and  estimation  of,  in  animal 

organs  (Gi-^rard),  A.,  ii,  996. 
estimation  of  (Trnka),   A.,   ii,  298  ; 
(Mitscherlich  and  Fischer),  A., 
ii,  966. 
estimation  of  small  amounts  of  (Mit- 
scherlich,     Celichowski,      and 
Fischer),  A.,  ii,  204. 
estimation  of,   in  the   ash   of  cereals 
(Thompson  and  Morgan),  A.,  ii, 
205. 
estimation   of,   in   manures   (Strigel 

and  Dodt),  A.,  ii,  1095. 
estimation  of,  in  minerals  (Schollen- 

berger),  a.,  ii,  1095. 
estimation   of,    in   potassium    silicate 
(Wilke  Dorfi'rt),  a.,  ii,  1211. 
Potatoes,  soluble  substances  in  (Andr6), 
A.,  ii,  198. 
hydrolysis  of  the  protein  of  (Sjollema 

and  RiNKEs),  A.,  ii,  381. 
estimation  of  sugar  in  (Claassen),  A., 
ii,  813. 
Potential.     See  under  Electrochemistry. 
Powders,  black,  action  of  atmospheric 
moisture   on   the   moisture  content 
and  on  the  velocity  of  combustion  of 
(Kullgren),  a.,  ii,  154. 
smokeless,  decomposition  of,  by  ultra- 
violet    light     (Berthelot     and 
Gaudechon),   a.,    i,    163,    210, 
394. 
estimation    of   mercury  in   (Berk- 
hout),  a.,  ii,  689. 
Pozzuolana,  a  Sicilian  (Manzella),  A., 

ii,  3n2. 
Praseodymium,    absorption    spectra    of 

(Jones  and  Guy),  A.,  ii,  711. 
Precipitates,  filtering  of  small  quantities 
of  (DoNAu),  A.,  ii,  199. 
apparatus  for  decanting  and  washing 
(Sinkinson),  a.,  ii,  984. 


Precipitin    for    differentiating    between 

coagulated  proteins  (Schmiut),  A.,  ii, 

655. 

Pressure,  relation  between  volume  and 

(Tammann),  a.,  ii,  588. 

apparatus    for    maintnining    constant 

high  (Beroius),  A.,  ii,  939. 
internal  or  intrinsic,  determination  of 

(Lewis).  A.,  ii,  136. 
low,  apparatus  for  measuring  (Hale), 

A.,  ii,  230. 
low  atmospheric,  effects  of,  on  respira- 
tion (Douglas,  Haldane,  Henper- 
soN,  and  Schneider),  A.,  ii,  457. 
Pressure    regulators     (Beckmann,    v. 

BossE,  and  Weber),  A.,  ii,  534. 
Priimda  officinalis,  constituents  of  (Mas- 
son),  A.,  ii,  979. 
Projection  apparatus  (Dennis),  A.,  ii, 

446. 
Z-Proline,  detection  of,  as  a  product  of 
protein  hydrolysis  (Abderhaluen  and 
Kautzsch),  a.,  i,  492. 
Propaldehyde,      compound      of,      with 
phenylpyrrole  (Colacicchi  and  Ber- 
toni),  a.,  i,  653. 
Propane,  oy-rfiamino-,  mono-,   and   tri- 
benzoyl  (Icrivatives  and   salts  of  the 
former  (Branch  and  Tithekley),  T., 
2349  ;  P.,  293. 
CT/cZoPropane   (trimWiylene)    derivatives 

(Michiels),  a.,  i,  259. 
Propane-aS-dicarboxylic  acid,  7-cyano-, 

ethyl  ester  (Hope),  P.,  193. 
Propane-a77  tricarboxylic      acid,       7- 
bromo-,  ethyl  ester  (Thorpe),  T.,  254. 
Propargaldehyde,    compounds  of,    with 
5"-amino-4:4'-tetramethyldiamino-2"- 
methyltriphenylmethane       (Reitzen- 
stein  and  Bonitsch),  A.,  i,  663. 
Propargaldehyde  acetol,   action  of,   on 
mercnriated     amines     (Reitzenstein 
and  Bonitsch),  A.,  i,  740. 
Propenylbenzene,  preparation  of  (Emde), 

A.,  i,  20. 
Propionamide,  iodo-  (Boismenu),  A.,  i, 

15. 
Propionic  acid,  conversion  of,  into  dex- 
trose in  the  body  (Ringer),  A.,  ii. 
1196. 
Propionic    acid,    o-amino-)8-thiocyano- 
and  its  copper  salt  and  its  hydro- 
chloride (Mauthner),  a.,  i,  335. 
o-bromo-,  ;)-tolyl  ester  (Auwers),  A., 

i,  107. 
/3-bromo-,  ao-rfibromo-,  and  ;3-chloro-, 

ethyl  esters  (Drushel),  A.,  i,  600. 
o;8-rfibrorao-,  action   of  alcoholic  am- 
monia on  (Warren),  A.,  i,  746. 
dithio-,  {ethylcarhithionic  acid),  ethyl 
ester  (HoUBEN  and  Schultze),  A., 
i,  6. 
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P^opionyl-<^amiIlobatyrylglycine,       d- 

bromo-  (Abderhalden  and  Chaxo), 

A.,  i,  339. 
o-Propionyl  /'-cresol,    a-chloro-,  and  its 

seniit-arlia/.one  (Al'WERs).  A.,  i,  485. 
Propionylcyanoacetic     aoid,     is-chloro-, 

ethyl  ester  (Wkizmank,  Daviks,  and 

Stki'hen),  p.,  103. 
4-FropionyN2:3-dimethyl-5'ethylpyrroIe 

(FisciiKU   and    Bautholom.\vs),   A., 

i,  fil6. 
Propionylethyltartrondiamide      (  Bard- 

K'lKFj,  A.,  i,  7r)2. 
Propionylglacosamine,  a-bromo-  (Hop- 
wood  and  Weizmann),  P,,  261. 
(^Propionylglyeyl-/  leacine,      a-bromo- 

(Ani>EiiHAi.i>EN'   and   Fodor),   A.,    i, 

9:,\. 
Propionylglyozalic  acid,  ethyl  ester  and 

its  seniicarbazune  (Wahl  and  Doll), 

A.,  i,  53t). 
a-(2-Propionyl  7-leaeylglyeine    (Abder- 
halden aii'i  FoDou),  A.,  i,  951. 
a-Propionylpropioaio     acid,     a'-cyano-, 

ethyl  est.r  (Thokpk),  T.,  257. 
Propiophenone,  a-amiuo-,  salta  and  de- 
rivatives   of  (Calliess),   a.,  i, 
365. 
benzoyl,   o-tolaoyi,   and  cinnamoyl 
derivatives  (Lister  and   Kobin- 
SON).  T..  1314. 
Propolii  rt'siii  (Dkiteiuch),  A-,  i,  280. 
n/'j/uPropylacetylciA'/opropane,    and    its 

8«'micaihazone  (.Mi(HIel.s),  A.,  i,  259. 
Propylaminori/c'/fhezane  and  its  phenyl- 

carbamide  (Sauatiek  and   Mailue), 

A.,  i,  103. 
Propylammoniam  nitrite  (Rat  and  Rak- 

SHIT),  T.,  141. 

sclenibromido  (Gltbier  and  GkOne- 
wald),  a.,  i,  241. 

woPropyl  n-amylcarbinol  and  its  deriva- 
tives (Pickard  and  Kesyon),  T.,  629. 

eyclo-  and  MO-Propylisoamylcarbinola 
(Michiels),  a.,  i,  259,  260. 

uoPropyl  n-amyl  ketone  (Pickard  and 
Ken  yon),  T.,  629. 

cyc^Propyl  mamyl  ketone  and  its  semi- 
carbazone  (Michik,l.s),  A.,  i,  259. 

Propylaniline,  nitroso-  (Konig  and 
Becker),  A.,  i,  496. 

jj-Propylaniline,  7-chloro-,  and  its  de- 
rivatives (v.  Braun  and  Deutsch), 
A.,  i,  845. 

o-i5oPropylbenzanilide,  /3-chloro-  (v. 
Braun  and  Kikschbaum),  A.,  i,  500. 

Propylbenzene,  aB-dihrouw-  (Kunckell 
and  DErr.MAR),  A.,  i,  431. 
7-chloro-  (Merck),  A.,  i,  175. 

p-isoPropylbenzylidenebispbenylanilino- 
aoetamide  (Minovici  and  ZenoviciI, 
A.,  i,  700. 


p-isoPropylbenzylideaebisphenylohloro- 

acetamide  (.Minovici  and  Zenovici), 

A.,  i,  700. 
;M.';!>Propylbenzylidenebisphenylplienyl- 

hydraziaoacetamide    (Minovici    and 

Zknovki),  a.,  i.  700. 
l-M»Propyl-4-o)3-'/'"bromopropylbenzene 

(Kunckell ami  Dettmar),  A.,  i,  432. 
Propyl  J^obutylacetic   acid.      See   a-iso- 

Butyl  valeric  acid. 
MoPropyl-»i-butylcarbinoI,  and  resolution 

of,  and  its  lU-rivatives  (Pickard  and 

Ken  VON).  T.,  62!t. 
iscPropylt'^ubatylcarbinol      (M1CIIIEL8), 

A.,  i,  260. 
M<pPropyl  n-butyl   ketone  and  its  senii- 

carbazone   (Pickard    and    Kenyon), 

T.,  628. 
Propylwobntylmalonic  acid  and  its  ethyl 

ester  (Fischer,   Holzapfel,  and    v. 

Gwinner),  a.,  i,  157. 
n-   and   i50-Propyloarbazolei  and   their 

picrates  (Lew),   A.,   i,  304. 
MoPropyl-n-decylcarbinol   and   rotation 

and     derivatives    of    (PiCKARU     and 

Kenyon),  T.,  629. 
isoPropyl  7(-decyl  ketone  (Pickard  and 

Kesyon),  T.,  629. 
o-Propyldimethylaniline    and   its    salts 

(Emde),  a.,   i,  801. 
Propylene  glycol,  oxidation  of  (Evans 

ani  Wiizemann),  A  ,  i,  743. 
Propylenediamine   tellunbromide  (Gui- 

itiEK,  Fn'RV,  and  Kwald),  A.,  i,  689. 
Propylenediammoniom       selenibromide 

(GUTBIEK    and    GRiJNEWALD),    A.,    i, 

242. 
3:3'-  Propylenedibenxospiropyr  an 

(BoiiscHE  and  Geyer),  A.,  i,  893. 
Propylenemethylal  (Clarke),  T.,  1804. 
l-is"Propylene-2-r>/cZopent»none    (BoNS- 

DORKF),  A.,  i,  34. 

/3  isoPropyl  glucoside  (Bourqublot  and 

Bkidel),  a.,  i,  946. 
l-isoPropyl'7/c/(/hexanol    (Auwers    and 

Ellinger),  a.,  i,  188. 
isoPropyl-)i-hexylcarbinol  and  rotation 

and    derivatives    of    (Pickard    and 

Kenyon),  T.,  629. 
cyclo-  and  wo-Propylwohexyl  carbinols 

(M1CHIEL.S),  A.,  i,  259 
isoPropyl  n-hexyl  ketone  (Pickard  and 

Kenyon),  T.,  629. 
cycZoPropylmhexyl  ketone  (Michiels), 

A.,  i,  2:>\). 
isoPropyiidenetriazoacetohydrazide 

(CuRTirs  and  BockmOhl),  A.,  i,  426. 
woPropylidene-7-triazobutyrohydrazide 

(CURTIUS  and  GlULiM),  A.,  i,  427. 
mPropylidene-a-triazopropionohydr- 

azide  (Cuetiub  and  Franzen),  A.,  i, 

426. 
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cyc/oPropylmethylcarbinol  and  its  salts 

(MiCHiELs),  A.,  i,  259. 
7-Propyloctan-/8-ol    (Guehbet),    A.,    i, 

527. 
7-Propyloctan-j8-one  (Guerbet),  A.,  i, 

527. 
^■.?oPropyl->^-octylcarbinol    and  rotation 

and     derivatives    of    (PiCKABD    and 

Kenyon),  T.,  629. 
I'soPropyl  m-octyl  ketone  (Pickakd  and 

Kenyon),  T.,  629. 
l-isoPropylcycZopentan-S-one,     dibenzy- 

lidene     derivative     (Wallach     and 

Chalt.engeu),  a.,  i,  263. 
;?-woPropylphenol,    constitution   of    the 

bromides  of  (Zincke),  A.,  i,  443. 
a-j)isoPropylpheiiyl   a-bromopropyl  ke- 
tone (Kunckell),  a.,  i,  432. 
a^j-tsoPropylphenyl-Aa-butylene,      and 

its  dibromide  and   a-chloro-)3-bromo- 

(Kunckell),  a.,  i,  432. 
Propylphthaliminomalonamic    acid,    7- 

cyanoamino-  (Sorexsen,  Hoyrup,  and 

Andersen),  A.,  i,  15. 
Propylphthaliminomaloaic  acid ,  7-  cyan  0- 

amino-,  and  its  ethyl  ester  and  amide 

(SoRENSEN,  Hoyrup,  and  Andersen), 

A.,  i,  14. 
Propylpiperidine,   7-hydroxy-,    and   its 

compound  with  benzyl  iodide  (Dun- 
lop),  T.,  2002;  P.,  230. 
Propylis-opropylacetic   acid.     See   a-iso- 

Propylvaleric  acid. 
Propyhsopropylcarbinol,    rotation     and 

derivatives  of  (Pickaru  and  Kenyon), 

T.,  633. 
Propylisopropylmalonic  acid,  monamide 

of    (Fischer,    Holzapfel,    and    v. 

Gwinner),  a.,  i,  158. 
isoPropyhsoquinylinium  iodide  (Wede- 

KIND  and  Ney),  A.,  i,  501. 
a-Propylstyryl  methyl  ketone  and  its 

seniicarbazone  (Auwers),  A.,  ii,  1014. 
1-Propyltetrahydroquinoline,  7-bromo-, 

hyilrobromide  end  7-iodo,  hydriodide 

(Jones  and  Dunlop),  T.,  1752. 
2-PropyltetraIiydroisoquinoline,  7-iodo-, 

hydriodide  (Jones  and  Dunlop),  T., 

1753. 
2-W'>Propyltetrahydro4.soquinoline 

(Wedekind  and  ISTey),  A.,  i,  501. 
2-i,soPropyItetraliydroisoquinolinium- 

acetic    acid    iodide,    Z-menthyl   ester 

(Wedekind  and  Ney),  A.,  i»501. 
a-isoPropylvaleramide  (Fischer,  Holz- 
apfel, and  V.  Gwinner),  A.,  i,  158. 
a-zsoPropylvaleric  acid  (Fischer,  Holz- 
apfel, and  V.  Gwinner),  A.,  i,  158. 
Frosapogenin    and     its     semicarbazone 

(RosENTHALERaud  Strom),  A.,  i,  640. 
Protagon,  use  of  the  term  (Koch),  A.,  i, 

283. 


Protein,    crystalline,    from   the  latex  of 

Antiaris    toxicaria    (KoTAKE    and 

Knoop),  a.,  ii,  81. 
feeding      experiments     with     various 

quantities  of  (Emmett,  Joseph,  and 

"Williams),  A.,-Ji,  366. 
degradation  in  plants  (Palladin  and 

Kraale),  a.,  ii,  477  ;   (Palladin 

and  Iwanoff),  A.,  ii,  863. 
degradation  time  of  (Wolf  and  Oster- 

berg),  a.,  ii,  581. 
solutions,  surface  tension  of  (Bottazzi), 

A.,  ii,  1042. 
metabolism.     See  under  Metabolism. 
Bence-Jones,    physical    chemistry    of 

(Pauli),  a.,  i,  58. 
iodo-,  preparation  of  3:5-di-iodotyro- 

sine  from  (Oswald),  A.,  i,  57. 
Proteins,  formation  of,  in  plants  (LoEW), 

A.,  ii,  797. 
production  of,    by   higher    plants    in 

darkness  (Schuloff),  A.,  ii,  1203. 
synthesis  of,  in  lower  plants  (PuRiE- 

witsch)  a.,  ii,  192. 
chemistry  of  the  (RoNA  and  Miohael- 

is),  A.,  i,  590. 
precipitation  of  (Galeotti),  A.,  i,  590. 
precipitation  of  suspensoid  (Heard), 

A.,  i,  734. 
electrochemistry  of  (Robertson),    A., 

i,  738. 
properties  of  the  ions  of  (Schorr),  A. , 

i,  56. 
determination  of  the  dissociation  con- 
stants of  (D'Agostino  and  Quagli- 

ARIELLO),  A.,  ii,  1158. 
rotatory  power  of,  from  the  serum  of 

dog's  blood  (Delava),  A.,  ii,  363. 
absorption  of  (Cohnhkim),  A.,  ii,  182. 
relation  of,  to  crystalloids  (Roaf),  A. , 

ii,  655. 
free    amino-groups    of    (KossEL    and 

Gawrilow),  a.,  i,  1041. 
refractive  indices  of  (Robertson),  A., 

i,  519. 
association    of,    with    inorganic    sub- 
stances (Harris),  A.,  i,  1040. 
decomposition  of,  by  light  (Effront), 

A.,  i,  521. 
heat     coagulation    of     (Chick     and 

Martin),  A.,  i,  519,  734,  922. 
change  in  hydrogen  ion  concentration 

during  heat  coagulation  of  (QuAGLl- 

ARIELLO),  A.,  i,  921. 
hydrolysis  of  (Henriques  and  Gjald- 

boek),    a.,   i,  59  ;   (Fosse).  A.,  i, 

668  :  (van  Slyke),  A.,  i,  735. 
hydrolysis  of,    by  hydrogen   peroxide 

(Sieber),  a.,  i.  922. 
isolation  of  amino-acids  by  hydrolysis 

of  (Abderhaldkn  and  Weil),  A., 

i.  323. 
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Proteint,  action  of  bromine  and  iodine  on 
(Krzehecki),  a.,  i,  57. 
action  of  iron  salts  on  (Cbeiohton), 

A.,  i,  1040. 
formation     of    di-iodotyrosine     from 

(Macquaike),  a.,  i,  854. 
optically  active  valeric  acid  from  the 
putrefaction  of(NEi'HERo),  A.,  ii,76. 
metabo.ism  of.     S«e  Metabolism, 
use   of,  for  maintenance  and  growth 

(OsBOBNE    and    Mendel),    A.,   ii, 

271. 
fate  of,  in  the  alimentary  canal  (Ab- 

DERHALDEN  and    Lampk),    A.,  Ii, 

1189. 
feeding;  experiments  with  the  cleavage 

products  of  (Abdehhaldbn),  A.,  li, 

883. 
cleavage  of,  by  enzymes  (Abdrbhal- 

DBN  and  PxTTlBONE),  A.,  i,  1040. 
cleavage  of,  in  the  intestine  (A burr- 

HALDRK :        Abdrrualden      and 

Kramm),  a.,  ii,  574. 
diminution    of   the    toxic    action    of 

poisons  by  (BoRUTTAr),  A.,  ii,  969. 
complex  conii>oundn  of,  iron  salts  and 

hydrov'en  {>ernxide  (Rohmann  and 

Bhmamine),  a.,  i,  735. 
compounds  of,   with  iodine  (Pa0LT), 

A.,  i,  324. 
coaguliiteii,  a  precipitin  for  differentiat- 
ing between  (S<-huii)T),  a.,  ii,  655. 
of    legumes,    cotton    seed    and    meat 

powder,  use  of,  in  nutrition  (Men- 
del and  Fine),  A.,  ii,  271,  272. 
of  maize,  utilisation  of  the  (Mendel 

and  Fink),  A.,  ii,  63. 
of  milk,  cleavage  of,  by  gastric  juice 

(Abderhalden  and  Khamm),  A.,  ii, 

573 
Bardach  test  for  (Weisman),  A.,  ii, 

1220. 
reactions    of,    with    /j-cresnltyrosinase 

reagent  (Chodat),  A.,  ii,  611. 
detection    of,    by    the    xanthoprotfic 

reaction  (Inouye),  A.,  i,  922. 
formaldeliyde  titration  of  (Obebmayeb 

and  Willheim),  A.,  ii,  399. 
estimation  of,  in  blood-sernm,  by  an 

optical  method  (Kobebtson),  A.,  ii, 

611. 
estimation  of  tyrosine  in  (Folin  and 

Denis),  A.,  ii,  1012. 
Proteinuria,    Benre-Jones,    a    case     of 

(Lamb),  A.,  ii,  857. 
Prothrombin,    presence    of,    in    blood- 

j.latelets  (Batne-Joni-s),  A.,  ii,  459. 
Protoplasm,   passage    of   salts    throngh 

(Endleb),  a.,  ii,  863. 
passage  of  salts  and  colouring  matters 

through,  and  estimation  of  its  iso- 
electric point  (Endleb),  A. ,  ii,  1083. 


Prunase  (H.  E.  and  E.  F.  Abmstbono 

and  Horton),  A.,  i,  816. 
Pranasin  (H.  £.  and  E.  F.  Abustbong 

and  Horton),  A.,  i,  816. 
Prussian  blue,   composition    of   (Wor- 
iNr.Eu),  A.,  i,  170. 
coasjulution  of  (Papi'ADa),  A.,  ii,  143. 
Psendomnoin,  estimation  of  glucosamine 
in  (Nkubero  and  Schewket),  A.,  i, 
922. 
Puleganio  acid,  derivatives  of  (Etkman), 

A.,  ii,  ;}11. 
Pulse,  etfoct  of  inhalation  of  oxygen  on 

tile  (Paukinson),  A.,  ii.  362. 
Pulverisation  by  canal  rays,  influence  of 
the  nature   of  the  gas   on  (Koul- 
schOtteb),  a.,  ii,  1030. 
by    cathode    rays     (KoHLSCHCTrKR), 
A.,  ii,  719. 
Pump,   mercury   (Grkmann   and    Car- 
doso), A.,  ii,  933. 
automatic  mercuiy  (Johnson),  A.,  ii, 
840. 
Purine     content     of     striated     muscle 

(KiNALDi),  A.,  ii,  663. 
Purines  (Johns),  A..  i,224,  320,  588,799. 
decomposition  of,   by  radium  emana- 
tion (Meseenitsky),  A.,  ii,  521. 
of  muscle  (Bennett),  A.,  ii,  463. 
and      purine-enzynies      of      tumours 
(Wells),  A.,  ii,  371. 
Pnrpurin,  ciiloro-  (Mettler),  A.,  i,360, 
Purpurogallin  and  its  tetramethvl  ether 

(Pkkki.n),  T.,  803  ;  P.,  94. 
Purpurogallone    and     its     derivatives 

(Pkkki.n),  T.,  805;  P.,  94. 
iaoPorpurogallone   and    its    derivatives 

(Pkkkin),  T.,  806  ;  P.,  94. 
Purpurotannin,  constitution  and  deriva- 
tives of  (Nierknstein),  A.,  i,  204. 
Pyramidone,  compound  of   silicotungs- 
tic  acid  and  (Javillirk),  A.,  ii,  948. 
detection  of  (Moulin),  A.,  ii,  399. 
2:3-Pyrasino-l-aminoanthraqninone,  di- 
hydroxy-      (Scholl,     Ebeble,      and 
TuiiRCH),  A.,  i,  143. 
Pyrazoline  bases.dtcomposition  of  (Ku- 

\K)t),  A.,  i,  245. 
Pyrazoleanthrone  and  its  acetyl  deriva- 
tive (MoHLAU,  ViKBTEL,  and  Keineb), 
A.,  i,  704.  • 

Pyrazoleanthrone,  8-chloro-   (Mohlau, 

ViKKTEL,  and  Rrdlich),  A.,  i,  706. 
Pyrazolinecarbozylic  acids,  constitution 
of  (BulowK  a.,  i,    134,  316  ;  (BucH- 
nek),  a.,  i,  213  ;  (Darapsky),  A.,  i, 
391. 
Pyrazoline  base  CftHj^N  from  camphor- 
one  Hnd  hydrazine  (Kijner),  A.,  i,  768. 
Pyrene,   di-  and  tri benzoyl    and   tri-a- 
naphthyl  derivatives  of  (Scholl),  A., 
i,  195. 
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Pyridazine    platinichloride    (Stoermer 

and  Gaus),  a.,  i,  1027. 
Fyridazonantbrone  (Ullmann  and  van 
dkuSchai.k),  a.,  i,  387. 
4-chIoro-  (Ullmann  and  Minajeff), 
A.,  i,  388. 
Fyridazone-4-chloroanthrone  (Ull- 

mann), A.,  i,  1028. 
Pyridine,    comple.x   compounds  of  iron 
salts      with      (CosTACHEScu     and 
Spacu),  a.,  i,  494. 
compounds      of     lead    haloids     and 

(Heise).  a.,  i,  722. 
mercuribromide  (Dehn),  A.,  i,  241. 
hydriodi'ie     and     methiodide,     com- 
pounds of  thiocarbamide  and  (At- 
kins and  Werner),  T.,  1989. 
iodochloride  hydrochloride  (KoHN  and 

Klein),  A.,  i,  1017. 
ethonitrite  (Neogi),  T.,  1611. 
estimation   of,    in  ammonia    and   its 

salts  (Wohlk),  a.,  ii,  704. 
estimation  of,  and  its  separation  from 
ammonia  (Bayer),  A.,  ii,  1009. 
Pyridine,  2-  and  3-aniino-,  acyl  deriva- 
tives of  (Palazzo  and  Marogna), 
A.,  i,  1016. 
2:6-c?ianiino-   (Meyer    and    Mally), 

A.,  i,  515. 
2:2-A:5-tetrach\oTO-,  action  of  sodium 
methoxide  on  (Sell),  T.,  1193, 1945; 
P.,  165,  234. 
3:5-dich\oTO-2-A-dihydroxY-,    and    its 

salts  (Sell),  T.,  1947. 
y3-nitro-,  and  its  nitrate  (Friedl),  A., 
i,  299. 
Pyridine  dyes  (Konig  and  Becker),  A., 
i,  495. 
colour  and   constitution   of  (KOnig), 
A.,  i,  306. 
Pyridine-4-carboxylic      acid,     3-cy«no- 
(Scheibkr     and    Knothe),     A.,     i, 
701. 
Pyridine-6-carboxylic  acid,  2-chloro-,  2- 
hydroxy-,  and  their  suits   (Fischer, 
Hess,    and    Stahlschmidt),    A.,    i, 
902. 
Pyridone,  action  of  ammonia  on  deriva- 
tives of  (Tsoneff).  a.  ,  i,  580. 
4-Pyridone-6-carboxylic    acid,    3-hydr- 
oxy-  (Peratoner  and  Tamburello), 
A.,  i,  301. 
2-Pyridyl  2-pyTryl  ketone  and  its  salts 

(Odd(i),  A.,  i,  6f>4. 
3-Pyridyl  2-pyrryl  ketone  and  its  salts 

(Oddo),  a.,  i,  653. 
Pyrimidine  compounds  of  the  barbituric 
acid  series,  physiological  action  of 
(Kleiner),  A.,  ii,  667. 
Pyrimidine,  5-nitro-2-amino-,  5-nitro- 
2-hydroiy-,  and  their  derivatives 
(Hale  and  Brill),  A.,  i,  216. 


Pyrimidines  (Johnson  and  Hill),  A,, 
i,  134,  912  ;  (Johnson  and  Shepard), 
A.,  i,  910  ;  (Johnson  and  Moran), 
A.,  i,  913  ;  (ScHKSTAKOFF  and  Kaza- 
koff),  a.,  i,  1032. 
2-Pyrimidone,  5:6-fKamino-,  formyl  de- 
rivative (Johns),  A.,  i,  224. 
2:5-Pyrines,  pharmacological   action   of 

(Kobkrt),  a.,  ii,  472. 
Pyrites,  electrolytic  estimation  of  copper 
in  (Treadwell),  A.,  ii,  998. 
quantitative   estimation    of   selenium 
in  (Klason  and  Mellquist),  A.,  ii, 
201. 
estimation   of  sulphur   in   (Heczko), 
A.,  ii,  89,  296  ;  (Klason  and  Mell- 
quist), A.,  ii,  990. 
Pyrogallol,    action     of     phorone     on 
(Ghiglieno),  A.,  i,  186. 
triacetate,  transformations  of  (Heller 
and  Fritsch),  A.,  i,  874. 
Pyrogalloldicarboxylic  acid,  preparation 
and  derivatives  of  (VoswiNCKEL  and 
DE  Weerth),  A.,  i,  472. 
Pyrogallolhydroxycinnamein      (Duita 

and  Watson),  T.,  1241  ;  P.,  106. 
Pyrogenic   decompositions  (Smith  and 

Lewcock),  T.,  1453  ;  P.,  152. 
Pyroguanazole,  salts  and  derivatives  of 
(Hofmann    and    Ehrhard),    A.,    i, 
919. 
Pyromecazone,    derivatives    of    (Pera- 
toner and  Tamburkllo),  A.,  i,  300. 
Pyromeconic  acid,  synthesis  of  (Pera- 
toner), A.,  i,  291. 
phf nylhydrazones  of  (Peratoner  and 
Carai'ELle),  a.,  i,  301. 
Pyromellitic  acid,  preparation  of  (Mills), 

T.,  2193;  P.,  243. 
o-Pyrone,     6-clilnro-,    and    6-hydroxy- 

( Bland  and  Thorpe),  T.,  863. 
Pyronine  colouring  matters  (Cain  and 
Brady),  T.,  2304  ;  P.,  285  ;  (Biehr- 
INGER,  Glucksberg,  and  Tanzen),  A. , 
i,  891. 
Pyrosulphux'yl    chloride.      See     under 

Sulphur. 
Pyroxenes  from  the  province  of  Rome 

(Pahuavano),  a.,  ii,  1182. 
Pyrrocoline  (Scholtz),  A. ,  i,  386. 

derivatives  of,  and  dmitio-  (ScHOLTz), 
A.,  i,  649. 
Pyrrole  compounds,  action  of  aldehydes 
on  (CoLACiccHi  and  Bertoni),  A., 
i,  653, 
derivatives,    action   of  aldehydes    on 
(COLACICCHI),   A.,  i,  491. 
Pyrrole  group,  synthesis  in  the  (Oddo 
and  Dainotti),  A.,  i,  721  ;  (Oddo and 
MoscHiNl),  A.,  i,  802,  803,  804. 
Pyrrole  nucleus,  transference  of  groups 
in  the  (Colacicchi),  A.,  i,  647. 
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Pyrrole  2  carboxylic  acid,  isoamyl,  iso-   i 
butyl  ainl  ?i-|)ro|)yl  esters  (Oddo  ami 
MoscHiNi),  A.,  1,  803. 
Fyrroleoarbozylie  aeicU,  action  of  sodium 
alkoxicies  on  esters  of  (Culacicohi  and 
Bektom),  a.,  i,  647,  1016. 
FyrroUdine-2-carboxylio  acid,  biochem- 
ical couversioii  of,  into  n-valeric  and 
Saniino-  valeric  aci<ls  (Neubero),  A., 
ii,  76. 
Pyrrolidonecarboxylamide  (Abderhal- 

HES  and  Kaiizsch).  A.,  i,  492. 
Pyrrolidonecarboxyl    chloride   (Abder- 

HALDKS  and  Kautz.sch),  a.,  i,  492. 
Pyrrolidonecarbozylic  acid,  thiohydan- 
toin  of  (JoHNso.v  and  Gue-st),  A.,  i, 
317. 
mercaric     salt     (Aberhalden      and 

Kautzsch),  a.,  i,  492. 
separation  of,  from  other  amino-acids 
(Abderhalpen  and  Kautsoh),  A., 
i,  492. 
a-PyrroUdonetarboxylie  acid,  behaviour 
of,  in  the   animal   <)igtini>>m   (Aburr- 
HAi.DEN  and  Hansi.ian),  A.,  ii,  1196. 
Pyrrolidonyl.     Sei;  I'yrrolidonecarboxyl. 
Pyrroliae-i-earbozylic     aoid    and    its 
copper  salt  and  methyl  ester  (FittcUER 
andOERLACH),  A.,  i,  899. 
2-PyTro7laoetie  acid  and  its  ethyl  ester 

(Oddo  and  Moschinm),  A.,  i,  804. 
2-P7rr7l  aminomethyl  ketone  (Ouno  and 

M0.SCHIN1),  A.,  i,  804. 
2-Pyrryl  bromomethyl  ketone  (Oddo  and 

MoscjiiM,,  A.,  i,  804. 
2-tjTTjl  ehloromethyl  ketone  and   its 
derivatires  (Oddo  and  Moschini),  A., 
i,  803. 
2-PTrr7l  iodomethyl  ketone  (Oddo  and 

MoscHlNl),  A.,  i,  804. 
Pymvic    acid,    behaviour    of,     in    the 
animal  body  (Maykr),  A.,  ii,  666. 
decomposition   of,    by  animal   orf^aus 

(Tschernorutzky),  a.,  ii,  956. 
degradation   of,  in   the   animal  body 
(EMBDBNandOpPEKHEIMER),  A.,  ii, 
1075. 
ethyl  ester,  lactoniaation  of  (Gault), 
A.,  i,  237. 


Qnarts,   as   a  standard  of  density  and 
refractive  index  (Merwin),  A.,  ii, 
55. 
specific  heats  of,  at  various  tempera- 
tures (ScHULz),  A.,  ii,  898. 
reduction  of,  by  hydrogen  (v.  War- 
ten  bekg),  A.,  ii,  939. 
Qaatemary  systems,  thermal  analysis  of 
(Parravano   and  Sirovich),  A.,  ii, 
30. 


Qaebrachite,  properties  and  occurrence 

of  (BoriiQiELOT  and  Fichteniiolz), 

A.,  ii,  1085. 
Quercetin,   (tentaothyl  ether  (Perkin), 

P.,  328. 
Quercetin.  hydroxy-  (Nieuensteix  and 

Whki.dai.e),  a.,  i,  42. 
Qaercetone  and   its  bonzoyl  derivative 

(NiKRE.NSTEiN  and  Wheluale),   a., 

i,  42. 
Qainaldine  eth^odide,  condensation  of, 

with    nitrosodimethylaniline    (Kauf- 

MANN  and  Vai.lkitr),  A.,  i,  655. 
S-Qainaldylideneisatin     and     5-bromo- 

(KoiiN  and  K1.EI.N).  A.,  i,  800. 
Qainaiolines  (Huurrt  anii  Hkidelbekg- 

KU),  A.,  i,  214  ;  (BooERT  and  Geiokr), 

A.,  i,  .010. 
Qninaiolinebenzoic  aoid  (Gabriel),  A., 

i.  ;5!>2. 
4-Qainaioline  2-hydrindone,  4-hydroxy- 

(HiHiKKT   and    llEIDEI.UEU(i£U),   A.,   i, 

215. 
4  Qainasoline-2-d-phthaline,  4-hydroxy- 
(BoGERT  and  Heidelberoer),  A.,  i, 
216. 
4-Qainaioline-2-phthalone,    4-hydroxy- 
(\-quiruuolune-2-phthalmie),    and     its 
derivatives,  and   7-aniino-4-hydroxy-, 
acetyl  derivstive,  and  6-nitro-4-hydr- 
oxy-   (BooERT  and   Heidelberoer), 
A.,  i,  215. 
Qoinazolinepropionic    acid    (Gabriel), 

A.,  i,  3it2. 
4  Qainasolone-2-phthalone.   See  4-Quin- 

azoiine-2-phthalono,  4-hydroxy-. 
Qninhydrone,  dissociation  of,  in  aciucous 

solution   (Luther  and   Leubnek), 

A.,  i,  366, 
oc^iodo-  (Jackson  and  Bolton),  A., 

i,  476. 
A'^-Quinhydronei  (Richter),  A.,  i.  65. 
Quinine,  absorption  8i)ectmm  of  (Dobbie 

and  Fox).  T.,  77. 
crystallisation  of,  and  of  its  trihydrate 

(Ville),  a.,  i,  488. 
compound    of    piienylethylbarbituric 

acid  and  (Farbenfabriken  vorm. 

F.  Bayer  &  Co.),  A.,  i,  798. 
conversion      of,      into      quinotoxine 

(Biddle),  a.,  i,  296  ,  (Rabe),  A.,  i, 

488. 
reaction  of,  with  mercurous  chloride 

(Baroni  and  Boulinetto),  A.,  ii, 

105. 
rearrangement  oF,  by  sulphuric  acid 

(BdTTCHER  and  Horovitz),  A.,  i, 

717. 
effect  of,  on  Pneumococci  (Brown), 

A.,  ii,  376. 
excretion  and  estimation  of  (Giemsa), 

A.,  ii,  186. 
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Quinine    sulphate,   Becquerel    effect   in 

solutions    of   (Samsonow),    A.,   ii, 

528. 

estimation  of,  in  urine  and  in  blood 

(Baldo.vi),  a.,  ii,  1219. 

o-  and  /3-tsoQuinine,  salts  of  (Bottcher 

and  HoRovnz),  A.,  i,  718. 
Quinine  bark,  detection  of  (Billing), 

A.,  ii,  304. 
Quininic  acid,  synthesis  of  (PiCTET  and 
MisNKR  :     Kaufmann,    Peyer,    and 
Widmer),  a.,  i,  650. 
Quininonitrile  (Kaufmann,  Peyer,  and 

Widmer),  A.,  i,  651. 
Quinizarin,  5:6-,  5:8-,  and  6:7-cZichloro-, 
and   their  derivatives  (Fkey),  A.,   i, 
477. 
Quinizarin-5:8-bis-o-thiolbenzoic       acid 

(Frev),  a.,  i,  477. 
Qainizarin-5:S:7:8-ditliioxantlione     and 

its  barium  salt  (FitEY),  A.,  i,  477. 

Quinol,  colour  of,  in   alkaline  solutions 

(Luther  and  Leubner),  A.,  i.  254. 

equilibrium      of      naphthalene      and 

(Kremann    and    Janetzky),    A., 

ii,  1151. 

action  of  oxygen  on,  in   presence  of 

a  sulphite  (Pinnow),  A.,  i,  849. 
and    sodium    sulphite,    absorption   of 
oxygen   by  solutions  of'(ScHiLOFF 
and  Fedotoff),  A.,  i,  966. 
Quinol,  2:6-dibromo-,  diacetate  and  di- 
benzoate  of  (van  Erp),  A.,  i,  29. 
hydroxy-,  derivatives  of  (Baroellixi 
and  Martegiani),  A.,  i,  292,  981. 
Quinolbenzein,  hydroxy-.     See9-Phenyl- 

fluorone,  2:2:7 -irihydioxy-. 
Quinoline,    cryoscopic    and    viscometric 
beiiaviour     of    some     solutions     of « 
(Kernot    and     PoMlLio),    A.,     ii, 
429. 
degradation  of  (Emde),  A.,  i,  801. 
compounds  of,  with  uranyl  salts  (Ing- 

HiLLERi  and  GoRi),  A.,  i,  650. 
hydriodide,  methiodide  and  ethiodide, 
compounds    of    thiocarbaniide    and 
(Atkins  and  Werner),  T.,  1989. 
iodochloride    hydrochloride,    prepara- 
tion of  (KoHN  and   Klein),  A.,  i, 
1017. 
methiodide,     compound     of     cuprous 
iodide  and  (Kohn),  A.,  i,  801. 
Quinoline,  6-hydroxy-,  absorption  spec- 
trum of  (DoBBiE  and  Fox),  T.,  77. 
isoQuinoline,  degradation  of  (Emde),  A., 
i,  801. 
derivatives  (Pyman  and  Remfry),  T., 
1595;  P.,  228. 
isomerism  atjji  absorption  spectra  of 
(Tinkler),  T.,  1245  ;  P.,  161. 
Quinoline  dyes  (Kaufmann  and  Von- 
derwahl),  a.,  i,  502. 


Quinolinic    dihydrazide    (Meyer    and 

Mally),  a.,  i,  515. 
Quinolinyl    dichloride    (Scheiber    and 

Knothk).  a.,  i,  701. 
Quinolphthalein  and  its  dimethyl  ether 
and  their  potassium  salts  (v.  Lie- 
big),  A.,  i,  380. 

cis-  and   trans-oximes,  and   their  de- 
rivatives (Orndorff  and   Pratt), 
A.,  i,  190. 
7-Quinolyl  benzyl  ketone  and  its  deri- 

vatives  (Rabe  and  Pasternack),  A., 

i,  718. 
7-Quinolyldibenzylcarbinol   (Rabe    and 

Pasternack),  A.,  i,  718. 
4-Quinolyl  methyl  ketone  and  its  deri- 
vatives   (Kauf.mann,     Peyer,     and 

Kunkler),  a.,  i,  1017. 
4-Quinolyl  phenyl  ketone  and  its  deri- 
vatives    (Kaufmann,     Peyer,    and 

Kunkler),  A.,  i,  1018. 
Quinone.     See  p-Benzoquinone. 
Quinones,  addition  of  phenylazoimide  to 

(Wolff  and  Grau),  A.,  i,  1034. 
^>-Quinones,     action     of     semicarbazide 

hydrochloride     on     (Heilbron     and 

Henderson),  P.,  256. 
Quinone-ammonium    derivatives    (Mel- 

DOLA  and    Hollely),   T.,    912;    P., 

128. 
Quinotozine,  conversion  of  quinine  into 

(Biddle),  a.,  i,  296  ;  (Rabe),  A.,  i, 

488. 
Quinozaline    CJ1H7O2N3    from    nitroso- 

dipyromeconic  acid  (Peratoner),  A., 

i,  299. 

B 

Babbit,  organic  bases  in  the  flesh  of  the 
the  (Yoshimura),  A.,  ii,  66. 
resistance  of  the,  to  atropine  (Metz- 
ner),  a.,  ii,   585  ;    (Heffter  and 
Fickewirth),  a.,  ii,  586. 
arteries  of.     See  Arteries. 
Bacemates,  liquid  (Groh),  A.,i,  411. 
Bacemic  compounds,  existence  of,  in  the 
liquid  state  (Thole),  P.,  286. 
crystallo<?raphy  of,  and  their  optically 
active  components  (Jerusalem),  T., 
1268  ;  P.,  165. 
Bacemic    cyanohydrins,    resolution    of 

(Betti  and  van  Giffen),  A.,  i,  625. 
Bacemisation,    theory    of   (Gadamer), 

A.,  i,  934. 
Badiation.     See  under  Photochemistry. 
Badioactive  products.     See  under  Photo- 
chemistry. 
Badio-elements,   relations   between  the 

(SwiNNE),  A.,  ii,  219. 
Badiotborium,  period  of  (Leslie),  A.,  ii, 
1023. 
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Badiihei,  effect  of  Tarious  nitrogen  com- 
pounds on  the  growth  of  (Molliard), 
A.,  ii,  82. 
Badinm  in   Italian  rocks  (Nasim   and 

Ageno),  a.,  ii,  724. 
presence  of,    in    tumours    (Lazarus- 

Barlow),  a.,  ii,  665. 
atomic  weight  of   (Whytlaw-Gray 

and  Ramsay),  A.,  ii,  413  ;  (HOyio- 

SCHMID),  A.,  ii,  523. 
standards  (Machk  and  Mkyer),  A.,  ii, 

620. 
international    standard    for   (Marok- 

wald).  a.,  ii,  823. 
the    Vienna  standard   preparation    of 

(Meyek  and  Hess),  A.,  ii,  716. 
disintegration  series  of  (Fajans),  A., 

ii,  824. 
distribution  of  the  active  deposit  of, 

in  an  electric  field  (Wellisoh  and 

Bronson),  a.,  ii,  521. 
content  of  rocks  (BOchxer),  A.,  ii, 

625. 
content  of  secondary  rocks  (Fletch- 
er), A.,  ii,  224. 
content  of  various  waters  (Sattxrly), 

A.,  ii,  118. 
exp<>rimonts  with    weak  solutions  of 

(ScBMiPT  and  Nick),  A.,  ii,  114. 
action  of  the  rays  of,  on  alkali  iodides 

(Kailan),  a.,  ii,  622. 
influence  of  the  penetrating  rays  of, 

on    hydrogen    peroxide    (Kailxn), 

A.,  ii,  10. 
alloys  and  electrolytic  depositions  of 

(de  Mare  and  Jacobs),  A.,  ii,  815. 
iuflnenoe  of,  on  the  b'dy  temperature 

(Dabms),  a.,  ii,  470. 
number    of    /3-particIes     emitted    by 

(Moseley),  A.,  ii,  1024. 
/3-rays  of  (Danysz),  A.,  ii,  113,  219  ; 

(Danysz  and  Gotz),  A.,  ii,  220. 
magnetic  spectrum   of  /Brays  of  (v. 

Baeyer,    Haun,    and    Meitxer), 

A.,  ii,  7. 
7-ray8  of  (Laby  and  Bubbioe),  A,,  ii, 

221. 
7-ray8    excited     by    the    jS-rays     of 

(Chadwick),  a.,  ii,  1025. 
emanation  (niton)  and  deposit  in  sea 
wat*-r  and  air  between  Valparaiso 
and   the   East   Indies  (Knochb), 
A.,  ii,  223. 

supply  of,  from  the  soil  to  the  atmo- 
sphere (Smyth),  A.,  ii,  1031. 

solubility  of  (Boylk),  A.,  ii,  10. 

action  of,  on  bacteria  (Jansen  and 
Strandperg),  a.,  ii,  974. 

cBect  of,  on  carcinoma  (Wsdd  and 
Ettss),  a.,  ii,  962. 

action  of,  on  colloids  (JORISSEN  and 
Woudstra),  a.,  ii,  522. 


Badiom,  emanation,  action  of,  on  sodium 
urate  (v.  Knafkl-Lenz  and 
WiECHOwsKi),  A.,  ii,  522. 

decomposition  of  juirines  by  (Me- 
serniisky),  a.,  ii,  521. 

dccom{)Osition  of  uric  acid  by  (Mk- 

8KRNIT8KY),  A.,   ii.   417. 

estimation  of,  in  soils  (Satterly), 

A.,  ii,  622. 
estimation   of,   in  the  air  of   soils 

(Saitkrly),  a.,  ii,  117. 
estimation    of,    in     spring     waters 
(Grkinacher),      a.,     ii,     621  ; 
(liKitNtiT),  A.,  ii,  889. 
Badiom  eompounds,  action  of,  on  glass 

(Kudoe),  a.,  ii,  881. 
Badiom    salts,    injection    of,  into    the 
organism    (Dominici,      Petit,     and 
Jaboin),  a.,  ii,  187. 
Badiom  bromide,  explosion  of,  from  the 

notion  of  water  (Jost),  A.,  ii,  224. 
Badiom,    estimation    of   quantities     of 
(Rutherford  and  Chadwiok),  A., 
ii,  520. 
estimation  of,  in  rocks  and  minerals 
(Ebler).  a.,  ii,  723. 
Badiom-.<4,  migration    and  diffusion  of 

atoms  of  (Eckmann),  A.,  ii,  620. 
Badiom-Z^,  mobility  of  recoil-atoms  of 
(Katneh),  a.,  ii,  884. 
7-rays    from    (Moheley     and    Mak- 
owek),  a.,  ii,  220. 
Badiom-C,  growth    of,    from  radium-^ 
(Fajans  and  Makower),   A.,    ii, 
220. 
absorption  by  air  of  the  iB-rays  from 

(Eve),  a.,  ii,  717. 
volatility  of  (Russei.l),  A.,  ii,  723. 
Badiom-i?,    transformation  constant  of 
(Rossi),  A.,  ii,  723. 
electrical  conductivity  of  (Kolowrat), 

A.,  ii,  117. 
influence  of,  on  sodium  urate  (Kerb 
and  Lazarus),  A.,  i,  662. 
Baffinose,    hydrolysis  of,    by    enzymes 

(Biekkv),  A.,  ii,  1072. 
Bain  water.     See  under  Water. 
"Rapakivi, "   availability   of  potassium 
in  (Aschan  and  Lokka),  A.,  ii,  252. 
Bats,  wliite,  feedingx)f,  on  pituitary  body 

(Aldrich),  a.,  ii,  1192, 
Bays.     See  under  Photochemistry.  J 

Beactivity  of  groups  containing  sulphur      I 
fKuTz),  A.,  ii,  1157.  * 

Bectifying  apparatos,  Barbet  (Krshik- 

chanowsky),  a.,  ii,  444.  , 

Bedactase,     influence    of    protoplasmic       m 
poi.sons  on  (Harris),  A.,  i,  328.  1 

of   liver    and    kidney   (Harris    and 
Crkighton),  a.,  ii,  1077. 
Befractive  index  and  Befractivity.     See 
under  Photochemistiy. 
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Bennet,  enzymes  of  (van  Dam),  A.,  ii, 
460. 
influence  of  salts  on  the  action  of,  on 
milk  (Kent),  A.,  ii,  184. 
Rennin   {chymosin),  identity   of  pepsin 
and  (van  Dam),  A.,  i,  671. 
inhibition  of  the  action   of  (Hedin), 

A.,  ii,  363. 
.separation  of,  and  pepsin  (B urge).  A., 
i,  148. 
Besen  C12H22O.2,  from  fossil  dammar  resin 

(Gottlieb),  A.,  i,  39. 
Besiu  from  Picea  excelsa  (Kohler),  A.,  i, 
639. 
from    propolis    (Dikterich),    A.,    i, 
280. 
Besins  used  in  embalming  (Tschirch 
and  Reutter),  A.,  i,  639. 
formation  of,  from  alkali  hydroxides 
and     aliphatic     aldehydes     (Eke- 
CRANTz),  A.,  i,  788. 
photochemical    action   of    (VlGNOLO- 
LuTALi),  A.,  ii,  882. 
Besin-acids,    occurrence  and   formation 
of  (Kohler),  A.,  i,  638. 
from  fossil  dammar  resin  (GorrLiEB), 
A.,  i,  39. 
Besinates,  coloured,  solubility  of,  after 
exposure  to  light  (LARGUlEii  DES  Ban- 
CELS),  A.,  ii,  882. 
Besorcinol,   equilibrium  of  naphthalene 
ami  (Kremann  and  Janetzky),  A., 
ii,  1151. 
estimation  of  (Penck),  A,,  ii,  696. 
Besorcinol,      2-bromo-4:6-rfinitro-      (v. 
Hemmrlmayr),  a.,  i,  977. 
4-iodo-,  dimethyl  ether  (Kaxtffmann 
and  Kieser),  A.,  i,  853. 
«-f  fl-.  y-,  and  S-Besorcinolbenzein  and 
their  salts  and  derivatives  (v.  Libbig), 
A.,  i,  376. 
Besorcinol-c^-glacoside     (Fischer    and 

Strauss),  A.,  i,  884. 
Besorcinol-hydroxycinnamein     (Dutta 

and  Watson),  T.,  1242;  P.,  107. 
o-Besorcylio  acid,  4-bromo-2:6-dinitro-, 
2:4-rfibromo-,      and      2:4-dibromo-6- 
nitro-,   and  their  salts  (v.   Hemmel- 
mayr),  a.,  i,  978. 
/S-Besorcylic  acid,  3-bromo-5-nitro-,  and 
its  derivatives  (v.  Hemmrlmayr),  A., 
i,  977. 
Bespiration,  primaiy  and  accessory  (Bat- 
TELLi  and  Stern),  A.,  ii,  178. 
effects  of  low  atmospheric  pressure  on 
(Douglas,  Haldane,  Henderson, 
and  Schneider),  A.,  ii,  457. 
capacity  of   the  air  passages  during 
(Douglas  and  Haldane),   A.,  ii, 
1063. 
effect  of  muscular  work  on  (Hough), 
A.,  ii,  457. 


Bespiration,    action    of    acouitine    on 
(Hartuno),  a.,  ii,  965. 
action  of  adrenaline  on   (FtroHS  and 

R6th),  a.,  ii,  654. 
effect  of  fasting  and  of  protein-feeding 

on  (Loeffler),  A.,  ii,  951. 
of  infants,  influence  of  change  of  tem- 
perature   and    of    crying    on     the 
(Schlossmann   and    Murschhau- 
ser),  a.,  ii,  57. 
influence  of  lack  of  oxygen  on  the,  of 
tissues  (Verzar),  A.,  ii,  851. 
Bespiration  apparatus(MuRSCHHAUSER), 
A.,  ii,  851  :  (Tangl),  A.,  ii,  1062. 
for  estimation  of  carbon  dioxide  (Hen- 
derson and  Russell),  A.,  ii,  387. 
Bespiratory  centre,  action  of  acids  on 
the  (Robertson),  A.,  ii,  571. 
action  of  carbon  dioxide  on  the  (La- 
QUEUR  and  Verzar),  A.,  ii,  179. 
Bespiratory  exchange  in  relation  to  the 
body  surface  (Murschhauser),  A., 
ii,  776. 
after  removal   of  the  pituitary  body 
(Aschner  and  Porges),  A.,  ii,  458. 
in  diabetes  (Leimdorfer),  A.,  ii,  583. 
influence  of  carbohydrates  in  diet  on 
the  (Benedict  and  Higgins),  A., 
ii,  654. 
Bespiratory  pigments,    function   of,   in 
oxidation   processes   (Palladin),    A., 
ii,  570. 
Bespiratory  quotient,   influence  of  ad- 
renaline on  the  (Wilenko),  A.,  ii, 
789. 
in  acid  poisoning  (Forges),  A.,   ii, 

1198. 
determination    of    (Maquennk    and 
DEM0U.SSY),  A.,  ii,  1201. 
Betene  (Heiduschka  and  Grimm),  A., 

i,  107. 
Betina,  constituents  of  the  (Barbikhi), 

A.,  ii,  664. 
Bhein,  constitution   and  derivatives   of 

(Oksterle),  a.,  i,  203. 
Ehizoma  imperatorim,  oil  from  (Lange), 

A.,  i,  371. 
mBhodeose,   degradation  of  (VotoCek 

and  Krauz),  A.,  i,  8. 
Bhodium,  absorption  of  gases  by  (Sie- 
VERTS  and  Jurihch),  A.,  ii,  263. 
physiological    action    of    electrically 
prepared  colloidal  (Lancien),   A., 
ii,  73. 
Bhodium  ammine  salts  (WrrnerI,  A., 

i,  418. 
Bhodium  chloride,  double  salts  of,  with 
potassium  and  ammonium  chloride 
(Duffour),  a.,  ii,  849. 
uranyl  nitrate  (Lancien),  A.,  ii,  455. 
Bhubarb,   constituents  of    (Tdtin  and 
Clewek),  p.,  96. 
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Bie«,    proteins   of  (Kajiura),    A.,    ii, 
291. 
composition  of  the  emluyo  of  (Ber- 

NARDINI),   A.,  ii,   880. 
white,  protective  action  of  bran  in  a 
diet  of  (Br^audat),  A.,  ii,  64. 
Bice  bran,  action  of,  on  phosphorus  in 

oil  cakes  (Kida),  A.,  ii,  596. 
Eicinoleie  aeid,  dcrivativca  of  (Tschili- 

KI.N),  A.,  i,  604. 
JiicintiM  communis,  hydrolysis  of  T^e- 
table  oils   by  emulsion   of  (SuliMKR- 
VILLI),  A.,  ii,  291. 
Bingfl,  bridged,  nomenclature  of  (Grio- 

nard),  a.,  i,  177. 
Binmann's  green,  formation  of   (Hed- 

VALL),  A.,  ii,  846. 
Bocki  of  the  St.  Gothard  tunnel,  radio- 
actirity  of  (Jolt),  A.,  ii,  224. 
radium  content  of  (BOchnbr),  A.,  ii, 

625. 
radioactivity  of  (Joly),  A.,  ii,  1032. 
Italian,     radium     in     (Nabini     and 

AOENO),  A.,  ii,  724. 
secondary,       radium       content       of 

(Fletcher),  A.,  ii,  224. 
estimation  of  radium  in  (Ebleb),  A., 

ii,  728. 
estimation  of  water  in  (Dittbich),  A., 
ii,  1207. 
Bontgen  rayi.     See  under  Photochem- 
istry. 
Boots,   acid    secretion   of,    and   its   use 
in     dissolving     mineral      substances 
(Pfbiffer  and  Blanck),  A.,  ii,  596. 
Bosaniline   hydrochloride,  conductivity 

of  (Davis),  A.,  ii,  894. 
Botatory  dispersion  and    power.     See 

under  I'hotochemistry. 
Babaionic  aeid,  c/ibromo-  (Wislicbmus 

and  (loz).  A.,  i,  52. 
Babieene    and    its    derivatives    (Pdm- 

merek),  A.,  i,  182. 
Bubidium  compounds,   radioactivity  of 

(BCchsek),  a.,  ii,  724. 
Bubidium  salts,  viscosity  and  conduc- 
tivity of,  in  glycerol  and  in  mixtures 
of    glycerol   and    water    (Davis    and 
Jones),  A.,  ii,  1124. 
Bubidium  chloride,  double  salts  of,  with 
ferrous   chloride    (Wilkk-Dorfurt 
and  Heyne),  A.,  ii,  554. 
chromate,  compound  of,  with  mercuric 

chloride  (Stromholm),  A.,  ii,  648. 
(bichromate,  dimorphism  of  (LeBel), 

A.,  ii,  49. 
iodide,  compound  of,  with  thiocarb- 
amide  (Atkins  and  Werner),  T., 
1177  ;  P.,  141. 
phosphide,  preparation  and  properties 
of  (Hacksvill  and  Bossuet),  A., 
ii,  252. 


Bubidium,   estimation  of,   spectroscopi- 

cally,      in     presence     of     potassium 

(Wilke-Dokfurt),  a.,  ii,  68«. 
Bubreserine,     prei)ai*ation,     properties, 

and  salts  of  (Salwav),  T.,  984;  P., 

125. 
Rumex  obtusifolius,  constituents  of  the 

roots  of  (TscHiKcu  and  Weil),  A.,  ii, 

196. 
Buminants,  utilisation  of  phosphorus  in 

fodders  by  (Fingerling),  A.,  ii,  63. 
Butile  from  (Quebec  (Warren),  A.,  ii, 
860. 

composition    of    (Watson),    A.,    ii, 
1179. 


8. 


Saccharetin  (Lanoguth-Steuerwald), 
A.,  ii,  482. 

"Saoeharin"  (a-bemtncaulphinide),  de- 
tection of  (Camilla  and  Pertusi), 
A.,  ii,  104. 

Sacoharophosphoric   acid,    calcium   salt 

(ClIKMISC  IlK    WeKKE  VOK.M.   II.    Byk), 

A.,  i,  832. 
a^wBafranone,  1  -amino-,  action  of  acetic 
anhydride  on  (Kehrmann  and  Mas- 
si.enikoff),  a.,  i,  1033. 
Salicin,  hydrolysis  of,  by  enzymes  (Ber- 
TRAND  and  Comkion),  a.,  i,  592. 
action    of   etnulsin    on,    in    alcoholic 
solution  (Bourquelot  and  Bridel), 
A.,  i,  522. 
Salicin,  a-amino-  (Irvine  and  Hynd), 

P.,  320. 
Salicylaldehyde-a-naphthylhydraione 

(I'ADOA  and  lioviNi),  A.,  i,  224. 
Salicylallophanic    acid,    methyl    ester 

(MEUtK),  A.,  i,  878. 
Salicylbensamidine,  5-chIoro-  (Hitohks 

an.l  TnnEKLEY),  T.,  221  ;  P.,  6. 
Salicylic    acid,     ionuation    of   sodium 
phenyl   carbonate  in    Kolbe's    syn- 
thesis of  (Sluiter),  a.,  i,  189,  975  ; 
(TiJMSTP.A),  A.,  i,  859. 
azo-coinpound^    of    (Grandmoitgin), 

A.,  i,  145. 
hydroquinine  salt  (Vereinigte  Chi- 
NINFABRIKEN  ZI.MMER&  Co. ),  A.,  i, 
1014. 
sodium  salt,    influence    of,    on    auto- 
lysis (Laqueur,  Brijnecke,  and 
Crampe),  a.,  ii,  661. 
complexes    of,    with     purine    sub- 
stances (Pellini  and  Amadori), 
a.,  i,  320. 
mercury    salt,    compounds    of,    with 
organic  acids  (Kerb),  A.,  i,  932. 
estimation  of  mercury  in  (Rupf  and 
Kropat),  a.,  ii,  998. 
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Salicylic     acid,     ally  I    ester    (Aktiex- 
Gesellschaft  fur  Anilin-Fabui- 
kation),  a.,  i,  458. 
methyl  ester,    action   of   sunlight  on 
(GiBBS,    Williams,    and     Puatt), 
A.,  ii,  1119. 
detection  of  (Sherman  and  Gross), 
A.,  ii,   395;  (Lanokopf:    Linke  : 
V.    Bruchhausex),    a.,    ii,     501  ; 
(Barral),    a.,   ii,    609 ;    (Stoeck- 
lin),  a.,  ii,  699. 
detection  of,  in  milk  (Philippe),  A., 

ii,  500. 
estimation     of     (Seidell),     A.,     ii, 

696. 
estimation  of,colormetrically(ScHOTT), 

A.,  ii,  305. 
estimation  of,  biochemically,    in  pre- 
sence    of    ^-hydroxybenzoic     acid 
(Boeseken  and  Waterman),   A., 
ii,  306. 
Salicylic  acid,  4-nitro-,  and  its  deriva- 
tives (Borsche  and   Oppenheimer), 
A.,  i,  652. 
Salicylidene-i'-aminophenol    (Manchot 

and  Palmbekg),  A.,  i,  350. 
Salicylidene-i^-anisidine  (Manchot  and 

Palmberg),  a.,  i,  350. 
Salicylidene-o-  and  -^-ani8idine8(SENiER, 
Shepheard,  and  Clarke),  T.,  1955  ; 
P.,  237. 
Salicylideneanthranilic  acid  (Manchot 

and  Palmberg),  A.,  i,  350. 
Salicylidene-  »i-bromoamline      (Sekier, 
Shepheard,  and  Clarke),  T.,  1955. 
6-Salicylidene-l;3-dimetliyl-A^-c2/cZo- 
hexen-S-one   (Borsche  and  Geyer), 
A.,  i,  892. 
4-Salicylidene-l-metliylc'?/c/c/hexan-3- 
one,  and  its  sodium  salt  (Borsche  and 
Geyer),  A.,  i,  892. 
4-Salicylidene-2-  and  -3-metliyl-l:2:3:4- 
tetrahydroxanthylium  chlorides 

(Borsche  and  Geyer),  A.,  i,  894. 
2:3-a-Salicylidene-|3(or         7)-methyltri- 
methylenebenzopyrylium  chloride  and 
its  derivatives  (Borsche  and  Geyer), 
A.,  i,  893. 
Salicylidene-/3-naphthylamine,  5-bromo- 
(Senier,  Shepheard,  and  Clarke), 
T.,  1956. 
4  Salicylidene-l:2:3:4-tetrahydro- 
zanthylium  chloride    and    its    ferri- 
chloride  (Borsche  and  Geyer),  A.,  i, 
893. 
2:3-a-Salicylidenetrimethylenebenzo- 
pyrylium     chloride     (Boksche     and 
Geyer),  A.,  i,  892. 
Salicylonitrile,     4-amino-,     c?ibromo-4- 
nitro,  4-nitro-,  and  rfmitro-,  and  their 
derivatives    (Borsche    and    Oppen- 
heimer), A.,  i,  652, 


a-Salioylozypropionic    acid.      Sie    o-o- 

Carboxyphenyloxypropionic  acid. 

Salicylphthalimide  (Gabriel),  A.,  i,  393. 

4-  Salicyl  thiolanthraquinone,    1  -ami  n  o- , 

and   its    derivatives    (Gattermann), 

A.,  i,  1002, 

Saliva,  amyloclastic  property  of  (Evans), 

A.,  ii,  573. 
peptolytic  enzyme  of  (Koelkkr),  A., 

ii,  181. 
Salmine,    refractive    index   of   salts    of 

(Robertson),  A.,  i,  519. 
dissociation  of  salts  of  (Robertson), 

A.,  i,  738. 
nitro-  (Wechsler),  A.,  i,  401. 
Salmon,  absorption  of  fat  in  the  stomach 

by  (Greene),  A.,  ii,  272,  659. 
muscle  of.     See  Muscle. 
Salmonsite  (Schaller),  A.,  ii,  457. 
Salt  beds  at  Stassfurt,  analyses  of  samples 

from  the  (Riedel),  A.,  ii,  265. 
Salts,  reciprocal  pairs  of  (Janeckk),  A., 

ii,  762. 
conductivity    of    solid     mixtures    of 

(Lk  Blanc),  A.,  ii,  727. 
method   of   illustrating    the    relative 

conductivities  of  (Blanchard),  A., 

ii,  446. 
freezing  points  of  mixtures  of  (Rivett), 

A,,  ii,  130. 
passage  of,  through  protoplasm  (End- 

ler),  a.,  ii,  863, 
solubility  of  (Ehlert  and  Hem  pel), 

A.,  ii.  905. 
solubility     and      electro-affinity      of 

(Calzolari),  a,,  ii,  905. 
effect  of,    on   the   solubility   of  other 

salts    (Harkins),    a.,   ii,   27,   28; 

(Harkins  and  Winninghoff),  A., 

ii,  27. 
bases  and  acids,   ammonia   system  of 

(Franklin),  A.,  ii,  451. 
neutralisation   of  toxicity    by    (Loeb 

and  Wasteneys),  A.,  ii,  469. 
metabolism  of.     See  Metabolism, 
antagonism  between   anaesthetics  and 

(Lillie),  a.,  ii,  280,  468. 
action  of,  on  clay  soils  (Masoni),  A., 

ii,  677. 
combination  of,    with   hydrogen   per- 
oxide (RuDENKo),  A.,  ii,  1168. 
internally  complex,  stereoisomerism  of 

(Ley   and    Winkler:     Ley    and 

FiCKKN),  A.,  i,  243. 
crystalline,  specific  heat  of  (Jackson), 

A.,  ii,  1134. 
double,  formation  of  (Beonsxed),  A., 

ii,  736. 
fused,  dissociatim  of  (Lorenz),  A.,  ii, 
323. 

as  solvents  (Sackur),  A.,  ii,   233, 
744,  836  ;  (Bray),  A.,  ii,  744,  836. 
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■alta,    hydrated,    vapour    preasures    of 
(BoLTE),  A.,  ii,  833. 
viacometric  determination  of  tran- 
sition   |K)ints  of  (DuNSTAN  and 
Lanoton).  T.,  413  ;  P.,  14. 
mixed  hydrated,  dissociation  of  (Rolla 

and  Ansaldo),  A.,  ii,  335. 
inorganic,    absorption     of    lif;ht    by 

(HorsTov.v:  Brown),  A.,  ii,  507. 
complex  inorganic,  absorption  spectra 

of  (Valla),  A.,  ii,  2. 
complex  isomeric,  absorption  spectra 

of  (Pun  I),  A.,  ii,  712. 
isomorphoiis,    fusion  and   pressure   of 
flow  of  mixtures  of  (VuaHE-sNKVSKY), 
A.,  ii,  137. 
mineral,  toxicity  of,  in  cerebro-spinal 

fluid  (Camus),  A.,  ii,  968. 
neutral,  action  of  (Fort),  A.,ii,  1047. 
rare,  absorption  spectra  of  (Jones  and 

Strong),  A.,  ii,  216. 
sparingly    soluble,    determination    of 
the  solubility  of,  by  means  of  elec- 
trodes of  the  third  kind  (Spencer), 
A.,  ii,  1129. 
quantitative  analysis  of  complex  mix- 
tures of  (I  wanoff),  A.,  ii,  199. 
Samarium,    orf^aiiic     salts    of   (Jambs, 

HoBEN,  and  Korinkon),  A.,  i,  233. 
Samiresits  (Lacroix),  A  ,  ii,  567. 
Santalin  and  its  derivatives  (Cain  and 

SiMONSEN),  T.,  1061  :  P.,  139. 
SarUolina  cAam«eypari««t(«,es8ential  oil  of 
(Franck-sconi  and  ScarafIa),  A.,i,38. 
Santolinenone,  formula  of  (Pkanoesconi 

and  ScakafIa),  A.,  i,  38. 
Sapogenin  and  its  derivatives  (RosEK- 

THALKU  and  Strom),  A.,  i,  640. 
Saponarin,    blue    compound    of,    with 
iodine  (Bakoek  aud  Field),  T.,  1394; 
P.,  157. 
Saponin  of  the  white  soapwort,  hydro- 
lysis of  (Kosentualer  and  SruoM), 
A.,  i,  640. 
detection  of  (RuHLE :  Sormani),  A., 
ii,  819. 
Saponins    (Wikterbtein    and    Blau), 

A.,  i,  39. 
SappUrina  from  Quebec  (Wabren),  A., 
ii,  360. 
from  Madagascar(  Lacroix),  A., ii,1182. 
Sasa    paniculata,    constituents    of    the 
shoots  of  (MiYAKK   and  Tadokoro  ; 
MiYAKE),  A.,  ii,  380. 
Satinwood,  West  Imlian,  constituents  of 
(Auld  and  Pickles),  T., 1052;  P.,  143. 
SaurmncUum    renos^im,    respiratory  en- 
zymes of  (Weevers),  a.,  ii,  83. 
Savin,  oil  of,  coiistituents  of  (Aonew 
and  Croad).  A.,  i,  636, 
detection  of  (Hamalainbn),  A.,  ii, 
812. 


Scanunony  and  its  root,  constituents  of 
(I'owER  and  Rooerson),  T.,  898  ;  P., 
89. 
Scandiam  (Meyer  and  Goldenbero), 

A.,  ii,  768. 
Scopolamine  (Willstattek  and  Huo), 
A.,  i,  576. 
action  of  (Hro),  A.,  ii,  790. 
Scopolamine,   i-hloro-  (Hoffmann,    La 

Roche  &  Co.),  A.,  i,  1015. 
apoScopolamine    and    its    salts  (Will- 
stattek  and  Huo),  A.,  i,  577. 
au'i  it.s  nitrate  (Hoffmann,  La  Roche 
&,C(..),  A.,  i,  1014. 
Soopolaminesalphoric  acid  (Will.stat- 

TER  and  Hi5<i),  A.,  i,  677. 
Soopolyl    chloride    and    jilatinichloride 
(WiLLSTATTER,  Huo,  and  Hedley), 
A.,  i,  577. 
Saa-urohin.    extraction   of  a   fertilizing 
agent   from   the    8i)ermiitozoa  of   the 
(Robertson),  A.,  ii,  782. 
Sea-nrcMn's  eggs.     See  Eggs. 
Sea- water.     See  nnder  Water. 
Sebaoic  acid,  dry  distillation  of(A8CiiAN), 
A.,  i,  536. 
oxidation  of  (Hodtker),  A.,  i,  237. 
thorium  salt  (Smith  and  James),  A., 
ii,  390. 
Secretin,  i)reparation  of  (Stepp),  A.,  ii, 
366  ;  (Dale  and  Laidlaw),  A.,  i, 
592. 
fate  of,  in  pancreatic  diabetes  (Evans), 
A.,  ii,  787. 
Seedlings,  action  of  bases  on  (Bokorny), 
A.,  ii,  482. 
artificial   nutrition   of  (ZalE8KI    and 
TuTOB.SK I ),  A.,  ii,  974. 
Seeds,  germination  of  (Lehaoe),  A.,  ii, 
478. 
action  of  caff'eine  on  the  growth  and 
germination  of   (Ranhom),    A.,    ii, 
286. 
displacement    by   water  of    nutritive 
substances  in  (Andui>,),  A.,  ii,  591. 
germinating,  formation  of  hydrogen- 
cyanide  in  (Ravenna  aud  Vecchi), 
A.,  ii,  194. 
germinating,  behaviour  of  pentosans 
in  (MiYAKE),  A.,  ii,  1085. 
action  of  narcotics  on  (Mansfield 
and  Fakkah).  A.,  ii,  79. 
ripening,    metabolism    in    (Zaleski), 
A.,  ii,  194. 
Selenibromides  (Gutbieb  and  GeOne- 

wald),  A.,  i,  241. 
Selenides,  organic,  comjwunds  of  platin- 
ous   salts   with   (Fritzmann),    A.,  i, 
71. 
"  Selenindigo."     See  2:2'-Bisoxy8eleno- 

naphthen. 
Selenites.     See  under  Selenium. 
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Selenium,  molecular  weight  of,  in  solu- 
tion (Olivari),  a.,  ii,  753. 
photo-sensitiveness     of    mixtures    of, 
with  sulphur   and    with    tellurium 
(Amaduzzi  and  Padoa),  A.,  ii,  227. 
cause  of  the  sensitiveness  of,  to  light 

(POCHETTINO),  A.,  ii,  1118. 
cells.       See      Cells      under    Electro- 
chemistry, 
vapour,  dissociation  of  (Prenner  and 
Brockm()Ller),  a.,  ii,  1146. 
Seleniam    compounds,    phosphorescence 
of  (Pauli),  a.,  ii,  714. 
Selenites,    anhydrous    (Marino    and 
Squintani),  a.,  i,  127. 
asymmetric     (Marino    and    ToNi- 
NELLl),  A.,  i,  802. 
Selenium,    estimation     of,     in     pyrites 
(Klason  and  Mellquist),    A.,  ii, 
990. 
estimation  of,  quantitatively,  in  .sul- 
phur   and     pyrites     (Klason    and 
Mellquist),  A.,  ii,  201. 
o-Selenolbenzoic      acid      (Lesser     and 

Weiss),  A.,  i,  643. 
Selenonaphthen,     3-hydroxy-     (Lesser 

and  Weiss),  A.,  i,  643. 
Selenophosphoric   acid,    esters    of,   and 
their   compounds   with  metallic  salts 
(Pistschimuka),  a.,  i,  70. 
"  Selenosaccharin. "     See  Benzoic  selen- 

onimide. 
Seltzer  water,  action  of,  on  aluminium 

(BarilliS),  a.,  ii,  943. 
Semen,      microchemical     detection      of 

(Aleixandre),  a.,  ii,  707. 
Semicarbazide  hydrochloride,  action  of, 
on  ^-quinones  (Heilbron  and  Hen- 
derson), P.,  256. 
Semicarbazones    (Heilbron  and   Wil- 
son), T.,  1482;  P.,  192. 
reduction   of  (Kessler    and    Rupe), 
A.,  i,  219  ;  (RuPE  and  Oestueich- 
er),  a.,  i,  220. 
ell  Serine  picronolate  (Levene  and  van 

Slyke),  a.,  i,  682. 
Serum,  etiect  of  thyroidectomy  on  the 
physical  properties  of  (Paladino),  A., 
ii,  855. 
Seseli  bocconi,  essential  oil  of  (Frances- 
CONI  and  Sernagiotto),  A.,  i,  123, 
381. 
Sesquiterpene  Ci5H24,from  o-hederagenin 

(van  dek  Haar),  a.,  i,  886. 
Sesquiterpenes  (Deussen),  A.,  i,  368. 
Sesquiterpene  alcohol  CuHigO  from  oil 
of  carnations,  and  its  chloride  (Semm- 
LER  and  Mayer),  A.,  i,  480. 
Sewage,  estimation  of  nitrates  in  (Sil- 

a'ester),  a.,  ii,  386. 
Shark,     egg  capsules     of.        See     Egg- 
capsules. 

c.  li. 


Sheridanite  (Wolff),  A.,  ii,  1182. 
Shomerajin  (Bhaduri),  P.,  53. 
Sicklerite  (Schaller),  A.,  ii,  457. 
Silica.     See  Silicon  dioxide. 
Silica  glass,  devitrification  of  (Crookes), 

A.,  ii,  551. 
Silica  plate  for  excluding  flame  gases 
from  a  crucible  during  ignition  (Gum- 
ming), A.,  ii,  598. 
Silicanes  (B\'gdi?:n),  A.,  i,  341. 
Silicates  and   Silicic   acid.     See  under 

Silicon. 
Silicomolybdates,     separation    of  phos- 
phomolybdates  from  (Mt!:likoff),  A., 
ii,  202. 
Silicon,  spectrum  of,  in  a  Geissler  tube 
(Porlezza),  a.,  ii,  876. 
thermochemistry  of  (v.  Wartenberg), 
A.,ii,  1137. 
Silicon     hydrides     (Besson),     A.,     ii, 
641. 
hydride,  action  of  heat  on  (v.  War- 
tenberg), A.,  ii,  939. 
liquid,  pi-eparation  of  (Adwentow- 
SKi),  A.,  ii,  44. 
f?ioxide  (silica),  floury   form  of  (Tu- 
can),  a.,  ii,  652. 
cubical  expansion  of  (Harlow),  A., 

ii,  128. 
chemical      behaviour    of    diff"erent 
modifications  of  (ScHWARz),  A.,ii, 
756. 
fusion  of,  with  cuprous  oxide  (Otin), 

A.,  ii,  351. 
estimation  of,  in  iron  ores  (Molden- 

hauer),  a.,  ii,  92. 
estimation  of,  in  trass  (Hambloch), 
A.,  ii,  1095. 
Silicic   acid  an<l    its    salts,    thermo- 
chemistry of   (Mulert),    a.,  ii, 
626. 
hydrogel,  reactions  in  (Hatschek), 

A.,ii,  449. 
growth  of  gels  of  (Lieskoang),  A., 

ii,  756. 
vapour    pressure     of    the     gel     of 
(ZsiGMONDY,     Bachmann      and 
Stevenson),  A.,  ii,  641. 
excretion  of,  in  urine  (ScHULz),  A., 

ii,  370. 
estimation  of  (Hermann),   A.,   ii, 

1215. 
hydrated,   estimation    of,    in    clay 
(Pencb),  a.,  ii,  204. 
Silicates,     heats     of     formation     of 
(Tschernob^eff),  a.,  ii,  235. 
melting-point  of  (DiTTLER:  Marc), 

A.,  ii,  552. 
binary  systems  of  (Lebedeff),  A., 

ii,  919. 
density  of  mixtures  of  (Tillotson), 
A.,  ii,  643. 
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Silicon : — 
Silicates,  reJnction  of,  with  metallic 
calcium  (Wedekind  and  DPrr), 
A.,  ii,  766. 
and  titanates,   thennal  analysis   of 
mixtures  of  (Smolensky),  A.,  ii, 
160. 
from  Caacasia,  analysis  of  (Orloff), 

A.,  ii,  950. 
estimation  of  alkalis  in  (Hakinen), 

A.,  ii,  297. 
estimation  of  ferroos  iron  in  (DiT- 
TRicH  and  Lbonhard),   A.,    ii, 
299. 
estimation  of  water   in   (Dittrich 
and  Eitel),  A.,  ii,  804. 
Metaailioates,       ezperimeuts       witli 
(ZiNKi),  A.,  ii,  859. 
Silieon    oxychlorides,    action    of,      on 
sodium  salts  of  fatty  acids  (ZANnri), 
A.,  i,  935. 
Silicon  organic  oomponndi  (Kippino), 
T.,  2106,   2108,  212r)  ;    P.,  243,  244  ; 
(RoBisoN  and    Kihpino),    T.,    2142, 
2166 ;    P.,    245 ;    (Martin),    A.,    i, 
819. 
Silicotangstic  acid,  comi>ouiids  of,  with 
antipyriue    and   pyramidone   (Javil- 
LIER),  A.,  ii,  948. 
Silk,  composition  of  different  kinds  of 
(Abdebualden  and  Imouyb),  A.,  i, 
761. 
trvptic  digestion  of  (Hubbard),  A.,  i, 
'60. 
Silver,  atomic  weight  of  (Hinkichs),  A., 
ii,  253;  (Gute),  A.,  ii,  652. 
allotropic   forms  of   (KohlschIjtter 

and  Fischmanx),  A.,  ii,  263. 
modifications  of  ( KoHLSCHtJTTER  and 

Eydmann),  a.,  ii,  845. 
colloidal  (PappadA),  A.,  ii,  157. 
precipitation   of,    by   metal   plates 
(Philippsos),  a.,  ii,  914. 
colloidal  solutions  of  {REBifep.E),  A., 

ii,  642. 
preparation  of  colloidal  solutions  of, 
by   fractional   coagulation   (OofeN), 
A.,  ii,  240. 
metallic,  and  ferric  nitrate, equilibrium 
between  (Notes  and  Brann),  A.,  ii, 
916. 
the  system:   tin,  lead,  and    (Pap.ra- 
VANo),  A.,  ii,  759. 
Silver  alloys  with  gold  (Raydt),  A.,  ii, 

5t)2. 
Silver  ammine  persulphate  (Barbieri), 

A.,  ii,  763. 

Silver    salts,     action    of    halogens    on 

(Norm  AND    and     Gumming),     T., 

1852  ;  P.,  225  ;  (Taylor),  P.,  314. 

complex  compounds  of,  with  mercury 

salts  (FiNZi),  A.,  ii,  158. 


Silver  bromide  and  chloride,  solubility 

of,    in     sodium    sulfihite   solutions 

(LuTHKR  and  Leubner),  A.,  ii,  4.10. 

chloride,  solubility  of,  in  water  (Ros- 

8EM)  A.,  ii,  348,  643,  940. 

solubility  of,   in  chloride  solutions 

(Forbes),  A.,  ii,  49. 
influence  of  colloids  us  rctaiders  in 
the  reduction  of  (IlEiNnEH.s  and 
VAN  NlEUWENBl'RO),  A.,  ii,  254. 
and  sulphide,  equilibrium  of  mix- 
tures of  (Truthe),  a.,  ii,  763. 
and   sulphide,    thermal  analysis   of 
the  system  (Sandonnini),  A.,  ii, 
759. 
fluorides  (WtiHLER),  A.,  ii,  1169. 
JKAHuoride  (Guntz),  A.,  ii,  941. 
haloids,     electrical     conductivity     ot 
(TuBANDT  and  Lohenz),  A.,   ii, 
1124. 
combination  of  alkali  haloids  and 
(Sandonnini),  A.,  ii,  941. 
photo-haloids,     constitution     of     the 
(Trivelli),  a.,  ii,  158,  450  ;  (Rein- 
DER8),  A.,  ii,  450. 
iodide,  heat  of  formation  of  (Fischer), 
A.,  ii,  536,  1054. 
pota-ssium  iodide,  and  water,  equil- 
ibrium in  the  system  (van  Dam 
and  Donk),  A.,  ii,  31. 
nitrate,  mechanism  of  the  reaction  of 
ethyl    iodide   and,    in    alcoholic 
solvents  (Peakce  and  Weiole), 
A.,  ii,  925. 
metallo-quinolides  of  (Pomilio),  A., 
i,  386. 
oxide,  solubility  of,  in  litharge  (Koiil- 

meyer),  a.,  ii,  1054. 
oxybromide,  preparation  and  properties 

of  (Seyf.wetz),  a.,  ii,  348. 
persulphate  (Bakbieri),  A.,  ii,  941. 
sulphide,    equilibrium  of,   with   anti- 
mony     and     arsenic      sulphides 
(Jaeger  and  van  Klooster),  A., 
ii,  1170. 
equilibrium  of  ferrous  sulphide  and 

(Schoen),  a.,  ii,  159. 
and   chloride,    equilibrium  of  mix- 
tures of  (Truths),  A.,  ii,  763. 
and   chloride,    thermal    analysis  of 
the  system  (Sandonnini),  A.,  ii, 
759. 
Silver  organic  compounds  : — 
thiocyanate,    solubility    of    (Kirsch- 
ner),  a.,  ii,  423. 
Silver,  estimation  of  (Trenkner),  A. ,  ii, 

392. 
Silver  therapeutics,  chemistry  of  (Paul), 

A.,  ii,  788  ;  (Angkli),  A.,  ii,  964. 
Siphon,  safety  (Fossler),  A.,  ii,  1161. 
Skin,  influence  of  diets  and  poisons  on 
the  (Luithlen),  A.,  ii,  968. 
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Slag,  Thomas,  estimation  of  i)ho3plioric 
acid  in   (Popp),  A.,  ii,   992;  (Fuciis 
and  Wagnkr),  A.,  ii,  993. 
Smegma  of  the  horse,  fat  of  the  (Zarib- 

nicky),  a.,  ii,  961. 
Snail,   glycogen   in    the    body    of    the 
(Ekhahd  and Zieglwallner),  A.,  ii, 
779. 
Soap,  constitution  of,  in  solution  (Mc- 
Bain,  Cornish,  and  Bowden),  T., 
2042;  P.,  237. 
surface  tension  of  solutions  and  sus- 
pensions    of    (BoTTAZzi),    A.,     ii, 
1142. 
ultramicroscopy      of      solutions       of 
(ZsiGMONDY  and  Bachem),  A.,  ii, 
1149. 
soft,  physico-chemical  investigation  of 
(GoLDSCHMiDT    and    Weissmann), 
A.,  ii,  728. 
Soap-powders,  analysis  of  (Polak),  A., 

ii,  815. 
Soapwort,     white,     saponin      of     the 
(Rosenthaler  and  Strom),  A.,  i,  640. 
Sodamide,    action  of,    on  a5-dibenzoyl- 

butane  (Bauer),  A.,  i,  777. 
Sodium,  anomalous  dispersion  in  vapour 
of  (Roshdestwensky),  a.,  ii,  1016. 
electrical    discharge     in     yapour     of 

(Dunoyer),  a.,  ii,  891. 
fluorescenoe  of  the  vapour  of  (Duno- 
yer), A.,  ii,  406. 
specific  heat  ratio  for  (Robitzsch),  A., 

ii,  898. 
boiling-point  of  (Heycock  and  Lamp- 
lough),  P.,  3. 
colloidal,  photo-electric  effect  of  (Pohl 

and  Pringsheim),  A.,  ii,  317. 
content    of    the    organs     of    a    dog 

(Gerard),  A.,  ii,  463. 
metabolism.     See  Metabolism. 
Sodium  alloys  with  mercury  (  Vanstone), 
A.,  ii,  155. 
with  potassium  (van  Rossen  Hoogen- 
DYK  VAN  Eleiswyk),  A.,  ii,  348. 
electrical  properties  of  (Northrup), 
A.,  ii,  225. 
Sodium    compounds,    emission    of    the 
2>-liues  by  (Iwanoff),  A.,  ii,  1113, 
1114. 
Sodium  salts,  influence  of  the  anion  on 
the  toxicity  of  (Loeb),  A.,  ii,  469. 
inhibition  of  the  toxic  action  of  (Loeb), 
A.,  ii,  969. 
Sodium  arsenate,  analysis  of  (Cormim- 
bceuf),  A.,  ii,  684. 
glucinum  arsenate  (Bleyer  and  MiJL- 

ler),  a.,  ii,  644. 
bismuthide  (Vournasos),  A. ,  ii,  54. 
borate  and  carbonate,  equilibrium  of 
the   formation   of  (Ageno),  A.,  ii, 
339. 


Sodium  hydrogen  pyrohorate  (Sacchar- 
in-Fabrik    Aktikn-Gesellschaft 
voRM.  Fahlbero,  List  &  Co.),  A., 
ii,  642. 
bromide,  antagonism  to  poisoning  by 
(Loeb    and    Wastbneys),   A.,   ii, 
469. 
hypobromite,  action   of,  on  carbamide 
derivatives  (Linch),  T.,  1755  ;  P., 
144, 
carbonate,  pure,  preparation  of  (Gavva- 
LOWSKi),  A.,  ii,  940. 
hydrates  of  (Wegschf,ider),  A.,  ii, 

156. 
and  hydrogen  carbonate,  reciprocal 
solubility  of  (de  Paepe),  A.,  ii, 
156. 
and     borate,     equilibrium     of    the 
formation    of    (Ageno),    A.,    ii, 
339. 
chloride,     cadmium     and    potassium 
chlorides,     equilibrium     in     the 
system  (Brand),  A.,  ii,  255. 
fused,  solubility  of  metallic  oxides 
and  sulphides  in  (Houben),  A., 
ii,  1056. 
influence   of,    on   calcareous   waters 

(Gillet),  a.,  ii,  1171. 
influence     of,     on     nutrition     and 
renal  elimination   (Desgrez   and 
Guende),  a,,  ii,  465. 
and    sugar,    effect    of   injection 
solutions    of    (Underhill),    A., 
ii,  188. 
manuring     of     sugar    beets    with 
(Strohmer  and  Fallada),    A., 
ii,  83. 
hypochlorite,  photokinetics  of  solutions 

of  (Lewis),  T.,  2371  ;  P.,  288. 
(bichromate,  electrolytic  formation   of 
(Muller     and     Sauer),     A.,     ii, 
1037. 
haloids,  formation  of  solid  solutions 

by  (Amadori),  A.,  ii,  758. 
hydride,     dissociation      pressure      of 

(Keyes),  a.,  ii,  627. 
hydroxide,    standardisation    of,    with 
ammonium     chloride    (Geserick), 
A.,  ii,  490. 
iodide    and    cadmium    iodide,    equi- 
librium   in    the    system   (Brand), 
A.,  ii,  256. 
nitrate,    barium    nitrate    and    water- 
equilibrium  in  the  system  (Coppa- 
DORO),  A.,  ii,  441. 
oxide,    acetic    anhydride    and   water, 
equilibrium    in  the   system    (DuN- 
ningham),  T,,  431  ;  P.,  16. 
peroxide,  heat  of  combination  of  acidi- 

oxides  with  (Mixter),  A.,  ii,  899. 
dihydrogen  phosphate  and  its  hydrates 
(Imadsu),  A.,  ii,  348. 
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Sodiom  phosphide,  preparation  and  pro- 
perties of  (Hackspill  and  BosstTEi), 
A.,  ii,  252. 
trithiophosphite(EpHKAiMandSTKlN), 

A.,  ii,  43. 
silicate,  growth  of  metallic  sa'ts  in 

(Ro88),  A.,  ii,  49. 
sulphate,  cryoscopy  of  (Boutaric  and 
Lkkshardt),  a.,  ii,  1136. 
anhydrous,  as  a  drying;  agent   for 
tissues    and  fluids   (Njeoovan), 
A.,ii,970. 
sulphite    and    quinol,    absorption    of 
oxygi?n  by  solutions  of  (Schiloff 
and  F«DOTOFF),  A.,  i,  968. 
hyposulphite,  action  of  copper  sulphati! 

on  (FiKTH  and  Myers),  r.,  101. 
tetrathionate,  titration  of,  with  iodine 

(Abel),  A.,  ii,  486. 
thiosulphate,    action    of    ultra-violet 
light  on  (Marmikr),  a.,  ii,  112. 
fused,    as     a    cryoscopic     solvent 
(Libnhardt  and  Bovtaric),  A., 
ii,  234. 
kinetics  of  the  reaction  of  liydrogen 
peroxide  and  (Abel),  A.,  ii,  927. 
reaction    of,    with    potassium    di- 
chromate     and     sulphuric     acid 
(Stiasnt  and  Das),  A.,  ii,  945. 
titration    of,   with    iodine   (Abel), 
A.,  ii,  486. 
bismuth  thiosulphate,  preparation  of 

(Sanchez),  A.,  ii,  562. 
copper    thiosulphate,    compound     of 
cuprous    acetylide,   acetylene    and 
(Bhaduri),  a.,  i,  597. 
metavanadate,  solubility  of  (McAdam 
and  PiERLE),  A.,  ii,  581. 
Sodium  organic  compounds : — 

Soditim  alkyloxidcs,  action  of,  on 
acid  esters  (Damberqis  and  KoM- 
NENOS),  A.,  i,  934. 
phenyl  carbonate,  formation  of,  in 
synthesis  of  salicylic  arid 
(Sluiter),  a.,  i,  189,  975; 
(Tymstra),  a.,  i,  859. 
pentocyanohydrazinoferrite.  See 

Sodium  hydrazinoferropentacyan- 
ide. 
cupric  hydrogen  ferrocyanide  (Wil- 
liams), P.,  317. 
hydrazinoferropentacyanide(BiE3AL- 
SKi  and  Hauser),  A.,  i,  341. 
Sodium,  detection  and  estimation  of,  in 

animal  organs  (Gerard),  A.,  ii,  996. 
Sodium    lamps    (Beckmann),     A.,    ii, 

1049. 
Soils,   electrolysis    of  (Konio,   Hasbn- 
baumer).  A.,  ii,  84. 
changes  in  the  physical  properties  of, 
by  frost,  heat,  and  addition  of  salts 
(Czermak),  a.,  ii,  198. 


Soils,  hygroscopic  moisture  of  (Lipman 
and  Sharp),  A.,  ii,  84. 
awakeningof(Mt;NTzandGAVDECHON), 

A.,  ii,  292. 
adsorption     capacity    of   (Aberson), 

A.,  ii,  292. 
biological  absorption  in  (Stokla.sa), 

A.,  ii,  198. 
oxidation  in  (Sullivan  and   Rrid), 

A.,  ii,  483. 

acidity    of    (GRtaoiRE,    Hendrick, 

Carpi  ANA,  and  Gek.vaik),  A.,  ii, 

1088. 

animilation  of  ammonia  and  nitrates 

by  bacteria  in  (Vooel),  A.,  ii,  190. 

loss  of  ammonia  from  (v.  Wlodxck), 

A.,  ii,  85. 
formation  of  calcium  carbonate  in,  by 

bacteria  (Giminuham),  A.,  ii,  75. 
influence  of  calcium  oxide  in  (Lemmek- 
MANN,    Eikecke,    and     Fischer  : 
Lemmermann,      Forrstek,      and 
EiNECKi),  A.,  ii,  198. 
exchange    of    bases    in    (Wieqner), 

A.,  ii,  677,  981. 
origin  of  creatinine  in  (Sullivan), 

A.,  ii,  86. 
creatinine  in  (Shorey),  A.,  ii,  293. 
effect  of  magnesium  on  (Stewart), 

A.,  ii,  84. 
influ«nce    of    magnesium    oxide     in 
(Lemmermann,      Einecke,      and 
Fischer),  A.,  ii,  198. 
manganese  in  (dk  Sornay),   A.,   ii, 

1089. 
behaviour  of  nitrates  in  (Vooel),  A.,  ii, 

1089. 
chemical  nature  of  organic  nitrogen  in 

(JoDiDi),  A.,  ii,  292. 
retention  of  nitrogen  by  limed  and  un- 
limed     (Lemmermann,      Blanck, 
Heinitz,  and  v.  Wlodek),  A.,  ii, 
473. 
decomposition  of   organic  matter  in 
(Lemmermann,  Aso,  Fischer,  and 
Fkesexius),  a.,  ii,  483. 
increase  of  the  ammonia-fixing  power 
of,  by  calcium  carbonate  (Lemmer- 
MANN  and  Fresenics),  A,,  ii,  1206. 
relation  of    plants    to    the   nutritive 
elements  of  (MazjS),   A.,   ii,   796  ; 
(PouGET  and   Chouchak),  A.,  ii, 
975. 
effect  of  lime  on  bacteria  in  (Brown), 

A.,  ii,  670. 
effect  of  ignition  on  the  solubility  of 

phosphates  in  (Fraps),  A.,  ii,  85. 
absorption     of    phosphoric    acid     in 

(Duschetschkin),  a.,  ii,  677. 
infected   by  bacteria,   mobilisation  of 
phosphoric     acid     in     (Sewerin), 
A.,  ii,  474. 
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Soils,  effect  of  heat  and  oxidation  on  phos- 
phorus in  (Peterson),  A.,  ii,  595. 
action  of  solvents  on  tlie  phosphorus 

and  potassium  in  (Engels),  A.,  ii, 

596. 
fertilising  action  of  sul[)hur  in  (BoUL- 

lanqer),  a.,  ii,  381  ;  (Demolon), 

A.,  ii,  382. 
influence  of  molasses  on  nitrification 

in  (Peck),  A.,  ii,  595. 
transformation       of       nitrogen        in 

(Fischer),  A.,  ii,  594  ;   (Stewart 

and  Greaves),  A.,  ii,  595. 
fixation    of   nitrogen    in    (Sackett), 

A.,  ii,  670. 
acid  forest,  non-fixation  of  phosphoric 

acid  by  (Petit),  A.,  ii,  1206. 
field,  behaviour  of  nitrates  in  (Vogel), 

A.,  ii,  1206. 
clay,   action    of   salts  on   (Masoni), 

A.,  ii,  677. 
heated,  biochemistry  of  (Seaver  and 
Clark),  A.,  ii,  864. 

guanine    from   (Lathrop),   A.,    ii, 
982. 
peat,  effect  of  phosphate  manures  on 

(v.  Feilitzen),  a.,  ii,  85. 
red,  chemical  and  physical  nature  of 

(Blanck),  a.,  ii,  482 ; -(HissiNK), 

A.,  ii,  981. 
steam-heated,  chemistry of(ScHREiNER 

and  Lathrop),  A.,  ii,  981. 
changes  in  the  reaction  of,  by  growth 

of   plants  and   manuring   (Mascii- 

haupt),  a.,  ii,  1206. 
physical  analysis  of  (Dumont),  A.,  ii, 

108. 
estimation   of   calcium   in   (Shrews- 
bury), A.,  ii,  491. 
estimation      of     carbon     dioxide     in 

(Bowser),  A.,  ii,  1095. 
estimation  of  colloids  in  (Rohland), 

A.,  ii,  1220. 
estimation  of  humus  in  (Beam),  A.,  ii, 

820. 
estimation     of     phosphoric    acid    in 

(AuLo),  A.,  ii,  487. 
estimation  of  radium  emanation  in  the 

air  of  (Sattehly),  A.,  ii,  117. 
estimation    of   radium    and    tliorium 

emanations  in  (Satterly),   A.,  ii, 

522. 
apparatus    for    estimation    of    water 

absorbed  by  (Marshall),  A.,  ii,  200. 
Soja  bean  oil,  detection  of,  colorimetri- 

cally  (Settimj),  A.,  ii,  1108. 
Solanidine     from     Solanv,m    tuberosum 

(COLOMBANO),  A.,  i,  798. 
Solaniim    tuberosum,    solanidiue     from 

(Colombana),  a.,  i,  798. 
Solar  bands,  structure  of  (Fortrat),  A. , 
ii  402 


Solder,  soft,  estimation  of  tin  and  anti- 
mony in  (Goodwin),  A.,  ii,  496. 
Solid  matter,  estimation  of,  in  aqueous 
suspension  (v.   Noble  and  Laeche- 
vftQUE),  A.,  ii,  295. 
Solid  solutions.     See  Solutions,  solid. 
Solids,  absorption  of  light  by  (Koenigs- 

BERGER     and     KtJPFERER),     A.,    ii, 

405. 
forces   acting    between   the   atoms  of 

(Lindemann)  a.,  ii,  1142. 
density  of  (Johnston  and  Adams),  A., 

ii,  537. 
apparatus  for  determining  the  density 

of  (Escard),  a.,  ii,  1138. 
solubility  of  gases  in  (Guichard),  A., 

ii,  295. 
total,  estimation  of  (Sergbr),  A.,  ii, 

1112. 
Solomon's    seal.     See  Polygonatum    hi- 

florum. 
Solubility,   theory   of  (Tyrer),   A.,   ii, 

238. 
apparatus    for    determination    of,    in 

absence   of  atmospheric  carbon  di- 
oxide (Ekecrantz  and  Palme),  A., 

ii,  484. 
effect  of  salts  on  the,  of  other  salts 

(Harkins),  a.,  ii,  27,  28  ;   (Har- 

kins  and  Winninguoff),    A.,  ii, 

27. 
Solutions,  influence  of  the  solvent  on 

absorption  spectra  of  (Havelock), 

A.,  ii,  110. 
photo-electric     behaviour    of   (Nien- 

haus),  a.,  ii,  5. 
electrochemistry  of,  in  acetone  (RosH- 

DESTWENSKY  and  Lewis),  T.,  2094  ; 

P.,  239. 
abnormal    electrical    conductivity    of 

(Sachanoff),  a.,  ii,  422. 
influence  of  pressure  and  temperature 

on    the    electrical    conductivity  of 

(Lussana),  a.,  ii,  623  ;  (Korber), 

A.,  ii,  889. 
theory  of  (Girard  and  Henri),  A.,  ii, 

24  ;  (Oolson),  A.,  ii,  25,  238. 
application  of  the  theory  of  chemical 

potential   to   the   thermodynamical 

theory  of  (Shorter),  A.,  ii,  24,  437. 
physico-mechanical  theory  of  (Michan 

lenko),  a.,  ii,  438. 
experiments    on    (Cantone),    A.,    ii, 

1043. 
physical  properties  of  (Heydweiller), 

A.,  ii,  433. 
relation  between  physical  properties  of 

(Clausen),  A.,  ii,  119. 
composition   and  "vapour    pressure   of 

(Vrevsky),  a.,  ii,  132. 
chemical  equilibria  in  (Dubrisay),  A. 

ii,  32,  339. 


ii.  1578 


INDEX  OF  SUBJECTS. 


Solations,  spontaneous  alteration  of  con- 
centration  iu    (SVEDBKRO),    A.,    ii, 
905,  906. 
osmotic  pressure  of  (Rxyculxr:  Gil- 
lit),  A.,  ii,  1043. 
viscosity  of  (Ch^nevkau),  A.,  ii,  882. 
containing  two  solutes,  surface  tension 

of  (Srebnitsky),  a.,  ii,  627. 
alcoholic,  hydrolysis  of  (Haoolumd), 

A.,  ii,  910. 
aqueous,  crystallisation  from  (Marc), 
A.,  ii,  836. 
rate  of  evaporation  of  (JabiiCZYiSski 
and  Przemtski),  A.,  ii,  909. 
binary,  influence  of  substitution  in  the 
components  on   the  equilibrium  of 
(KuEMANN  and  Janetzky),  a.,  ii, 
1151. 
colloidal.     See  Colloidal, 
dilute,  function  of  the  water  molecule 

in  (OxLEY),  A.,  ii,  325. 
non-aqueous,   potentials    of   (Isoari- 

schxff),  a.,  ii,  729. 
saline,   and   the  law  of  mass  action 
(MacDouoall),  a.,  ii,  826. 
thermal      expansion      of     aqueous 

(Davidts),  a.,  ii,  427. 
ix)tential  difference  between  mercury 
and  (Smith  and  Hiooinh),  A.,  ii, 
121. 
dielectric  constants  of  (Waldkn), 

A.,  ii,  421. 
properties  of,  in  relation  to  the  ionic 
theory  (N0YE8  and  Falk),  A.,  ii, 
626,  627. 
electromotive  force  produced  by  the 
flow   of,   through   capillary  tubes 
(RiiTY),  A.,  ii,  622. 
solid,  researches  on  (Bkuni),   A.,  ii, 
1043. 
heats  of  formation  of  (Bruni  and 
Amadoki),  a.,  ii,  899. 
solid  inorganic,  photophosphorescence 

of  (Landau),  P.,  2. 

analysis  of,    by   precise  thermometry 

(Richards and  Shipley),  A.,  ii,599. 

estimation  of  total  solids  in  (Serger), 

A.,  ii,  1112. 

Solvates,  nature  of  (Gebhaud),  A.,  ii, 

141. 
Solvents,  fused  salts  as  (Sackur),  A.,  ii, 
233,  744,  836  ;  (Bray),  A.,  ii,  744, 
836. 
with  small    dielectric  constants  (Sa- 

chanoff),  A.,  ii,  730. 
influence  of,  on  velocity  of  reaction  (v. 
Halban  and  Kirsch),  A.,  ii,  1046. 
influence  of,  on  the  rotation  of  optic- 
ally active  compounds  (Patteu.son 
and  Stevenson),  T.,  241 ;  P.,  8  ; 
(Patterson  and  Anderson),  T., 
1833  ;  P.,  224. 


Sorghum,  amounts  of  hydrogen  cyanide 
in  varieties  of  (Schroder  and  Dam- 
MANN),  A.,  ii,  197. 
Spark,  radiant  emission  from  the  (Wood), 

A.,  ii,  114  ;  (Steubin(;),  A.,  ii,  618. 
Sparteilene  (Moureu  and  Valeur),  A., 

i.  210. 
Sparteine,  .symmetry  of  (Moureu  and 
Valeur),  A.,  i,  296. 
degradation  of  (MouREU  and  Valeur), 

A.,  i,  210. 
oxidation  of,  with  potassium  perman- 
ganate (Oeiimain),  a.,  i,  679. 
Spearmint  oil,  constituents  of  (Scii  i  .m  mel 

&  Co.),  A.,  i,  370. 
Speoifio  heat.    See  under  Thermochem- 
istry. 
Spectra  and  Spectrochemistry.  See  under 

Photochemistry. 
Sphagnum  peat,  huniic  acid  from  (Odi^.n), 

A.,  i,  336. 
Spinal  cord,  effects  of  section  of  the,  on 
teiMperatuie  and  metabolism  (Kenna- 
WAV  and  Pembrey),  A.,  ii,  1067. 
Sphingoiine  (Lkvene  and  Jacobs),  A., 
i,  284,  575. 
and  its  triacetate  (Thomas  and  Thier- 
felder),  a.,  i,  873. 
Spirant (Radulescu),  A.,  i,  61 ;  (Leuchs 

and  Gieskler),  A.,  i,  714. 
Spirits,   analysis   of  (RocQUEs),  A.,  ii, 

;.<9-2. 
Splanchnic  nerves,  control  of  the  supra- 
renal glands  by  the  (Elliott),  A.,  ii, 
781. 
Spleen,  enzymes  of  the  (Tanaka),  A.,  ii, 
69. 
function  of,  in  iron  metabolism  (Asher 

and  Vogel),  A.,  ii,  959. 
dog's,  chemistry  of  the  (Corper),  A., 
ii,  274. 
Spodumene,  melting  point  of  (Endell 
and  Kikkr),  A.,  ii,  266. 
effect  of  heat  on  (Brun),  A.,  ii,  569. 
Spongin  (Cswald),  A.,  i,  57. 
Spring  water.     See  under  Water. 
Spruce  wood,  ethereal  oils  from  (Klason 

and  Segerfelt),  A.,  i.  788. 
Stabbing,  oxygen  content  of  blood   in 

relation  to  (Puppe),  A.,  ii,  952. 
Stachyose,    hydrolysis    of,    by    enzymes 

(BiEKKY),  A.,  ii,  1072. 
Stannic  acid  and  salts.     See  under  Tin. 
Stannous  salts.     See  under  Tin. 
Starch,  action  of  the  electric  discharge 
on  (Lob),  A.  i,  947. 
swelling  of,  in  presence  of  crystalloids 

(Samec),  A.,  ii,  144. 
deflocculation    of    (Malfitano    and 

Mo.schkoff),  A.,  i,  608. 
conversion  of,  into  dextrin  (Malfitano 
and  Mosohkoff),  A.,  i,  240. 
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Starch,  hydrolysis  of  (Fern bach  and 
Schoen),  a.,  i,  336. 
diastatic   hydrolysis  of  (van   Laeii), 

A.,  ii,  35. 
hydrolysis  of,  by  hydrogen  peroxide 

(Geuber),  a.,  i,  538. 
adsorption   of  soluble   substances   by 

(Rakowski),  a.,  ii,  743. 
velocity  of   saccharification   of   (van 

Laer),  a.,  ii,  148. 
action   of  iV^-rays  on   (Colwell  and 

Russ),  A.,  i,  608. 

action  of  ultraviolet  light  on  (Bielecki 

and  Wurmsek  -.  Massol),  A.,  i,  538. 

action  of  dilute  nitric  acid  on  (Oechs- 

NER  DE  CoNiNCK  and  Raynaud), 

A.,  i,  73. 

soluble,   preparation   of  (Fernbach), 

A.,  i,  832. 
Liutner  soluble  (Clark),  A.,  i,  240. 
blue  compound  of,  with  iodine  (Barger 

and  Field),  T.,  1394  ;  P.,  157. 
approximate  estimation  of,  by  iodine 

(Reed),  A.,  ii,  102.  _ 
estimation     of,     polarimetrically     in 
bananas  (Baumert),  A.,  ii,  1217. 
Starfish  eggs.     See  under  Eggs. 
Stearic  acid  in  fungi  (Bougault  and 
Charaux),  a.,  ii,  289. 
isolation  of,  from  ox  gall-stones  (Fis- 
cher and  Meyer),  A.,  ii,  71. 
mannitol  esters  of  (Bloor),  A.,  ii,  365. 
menthyl  ester  and   brucine   and  cin- 
chonine  salts  (Hilditch),  T.,  201. 
Steel.     See  under  Iron. 
Stereochemical  problems  (Frankland), 

T.,  654. 
Stereochemistry  of  aromatic  compounds 

(Casares),  a.,  i,  616. 
Stereoisomerism  of  compounds  contain- 
ing  asymmetric   nitrogen   and    active 
asymmetric   carbon   (Wedekind    and 
Ney),  a.,  i,  501. 
Steric    effects,     static     and     dynamic 

(Davis),  A.,  ii,  32. 
Stewartite  (Schaller),  A.,  ii,  457. 
Stibines,  aromatic,  preparation  of  (Kauf- 

mann),  a.,  i,  328. 
Stilbene,      tetraa.nnno-,      2:6:2' .Q'-tetra- 
nitro-,    and   2:4:6:2':4':6'-Ae.fauitro- 
(Keich,   Welter,    and   Widmer), 
a.,  i,  959. 
a-bromo-2:4-rfinitro-,         o-chloro-2:4- 
dinitro-,  and   2:4-rftnitro-,   isomeric 
haloids  (Pfeiffer),  A.,  i,  618. 
di-p-chloTO-,       and      its      dibromide 
(Pascal  and  Normand),  A.,  i,  146. 
a-chloro-2-nitro-4-cyano-,     o-chloro-4- 
nitro-2-cyano-,  a-chloro-2:2'-rfr- 

uitro-,  and  2:2'-dinitro-,  and  deri- 
vatives (Pfeiffer,  Fornet,  Kra- 
mer, Matzke,  andSi'iRo),  A.,i,618. 


Stilbene,    ^'-"itro-p'-hydroxy-,  '  and    p- 
liydroxy-    (Hewitt,    Lewcock,    and 
Pope),  T.,  604;  P.,  69. 
Stilbenecarboxylic  acid  and  its  methyl 
ester  (Liebermann  and  Mitter),  A., 
i,  466. 
Stilbene-4-carboxylic    acid,    a-chloro-2- 
nitro-,  and  its  ethyl  ester  (Pfeiffer, 
Fornet,     Kramer,     Matzke,     and 
Spiro),  a.,  i,  619. 
Stilbenedicarbozylic  acid  (Liebermann 

and  Mitter),  A.,  i,  466. 
Stomach,    absorption     of    fat    by     the 
(Greene),   A.,    ii,    272 ;    (Greene 
and  Skaer),  A.,  ii,  273. 
absorption    of    fat    by,     in     salmon 

(Greene),  A.,  ii,  659. 
free  and  combined  hydrochloric  acid 
in  the  contents  of  the  (Christian- 
sen), A.,  ii,  1187. 
excretion  of  alkaloids  into  the  (Lan- 
ger),  a.,  ii,  1080. 
Stopcock,  improved  (Schmidt),  A.,  ii, 

37. 
Strontium  fluoride,    band   spectrum   of, 
in   the  electric  arc  (Leopold),  A., 
ii,  614. 
peroxide,    formation    of,    from    stron- 
tium  oxide  and    oxygen  (Fischer 
and  Ploetze),  A.,  ii,  554. 
trithiophosphate(EPHRAiM  and  Stein), 
A.,  ii,  43. 
Strontium,  detection  of  (Curtman  and 

Frankel),  a.,  ii,  1211. 
Slrophanthus,  glucosides  from  (Heffter 

and  Sachs),  A.,  i,  482. 
StrtLverite  from  the  Malay  States  (Crook 

and  Johnstone),  A.,  ii,  566. 
Strychnine,  reversal  of  reflex  phenomena 
by  (Owen  and  Sherrington),  A.,  ii, 
74. 
isoStrychnine,    action    of    bromine    on 

(CiusA  and  Scagliarini),  A.,  i,  798. 
Strychnos  alkaloids  (Leuchs  and  Brew- 
ster),  A.,    i,   210 ;    (Leuchs    and 
Peiroe),  a.,  i,  898. 
relation    between   chemical    constitu- 
tion   and    physiological    action    in 
(LoEB  and  Uldenberg),  A.,  ii,  373. 
Strychnos    nux    vomica,    oil    from     the 
seeds  of  (Heiduschka  and  Wallen- 
reuter),  a.,  ii,  1087. 
Sturine  (Kossel  and  Weiss),  A.,  i,  591. 
Styphnic    acid   {2-A:6-ix\nitroresorcinol), 
d-   and    ^methylethylphenacylthetine 
salts  (Taylor),  T.,  1126. 
Stypteria,   knowledge    of   the    ancients 

regarding  (Hofmann),  A.,  ii,  931. 
Styracitol  and  its  derivatives  (Asahina), 

A.,  i,  832. 
Styrene,  nitrorfihydroxy-  (Rosenmond), 
A.,  i,  843. 
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2-St7r7l-4-dihydroqainaiolone        meth- 

iodide    and    ethiodide    (Bogert    and 

Gkioeu),  a.,  i,  511. 
8-8t]rr7l-4-dihydroqui]iasolone,  2- 

amino-,  hydrochloride,  acetyl  deriva- 
tive, bromo-,  rftbrotno-,  6-nitro-,  2-o- 

and    p-nitro-,    and    6-uitro-2-p-uitro- 

(BooERT  and  Beal),  A.,  i,  394. 
2  Styryl-S-athyl^-dihydroquinaiolone 
(Bogert  and  Bkal),  A.,  i,  394. 

methiodide  (Bo<;kut  and  Geiokii),  A., 
i,  511. 
2-Styryl-S-methyl-4-dihydroqauiaxoloxie 

methiodide  (BoGEUxand  Grioer),  A., 

i,  511. 
Styryl  methyl  )Lt\oiit{benzylideneacetome), 
catalytic  reduction  of  (Vavon),  A., 
i,  628. 

nitrate  (Reddelirm),  A.,  i,  986. 

oxide  (Prilkschaefk).  A.,  i,  685. 
2-8tyryl-4  methylqainoline  and  itusalUi 

(Spalli.no  and  CrcfiiiARONi),  A.,  i, 

582. 
Baberie     aeid,      dry      dLstillation      of 

(A.SCHAN)  A.,  i,  536. 
Bablimation,  apparatos  for  (PBiurps), 
A.,  ii,  932. 

in  a  vacuum,  apparatus  for  (MoKBT), 
A.,  ii,  444  ;  (Prins),  A.,  ii,  588. 
Submaxillary  glandi.  See  Glands. 
SubsUnce  :  C'aHjOjNj  ( +  J  HgO)  from 
oxidation  of  Klyoxime,  and  its  ammo- 
nium salt  (Ulpiani  and  de  Domini- 
cih),  a.,  i,  341. 

CjHgOjNj.  from  oximinomalonamide- 
amidoxime  and  sodium  nitrite 
(WiELANi)andBAUMANN\A.,i,  838. 

CjIIgOCl,  from  isoprene  and  hypo- 
chlorous  acid  (Heux),  A.,  i,  599. 

CjHjjOgNSe,  from  selenious  anhydride 
pi|teridine  and  Wnzene  (Mabimo 
and  Squintaxi),  A.,  i,  127. 

CjHgO,  from  t<'trolacetal  and  potas- 
sium hydroxide,  and  its  derivatives 
(ViGUIER),  A.,  i,  161. 

C7H7O,  from  phenylacetaldehyde 
(RASscvand  Burmeisteb),  A.,  i,  32. 

C7H  09X4,  from  4-methyl-l-ethyluracil 
and  sulphuric  and  nitric  acids 
(BiJCKENDOKFF),  A.,  i,  54. 

CgHgOgNj,  from  benzoylchlorocarb- 
ainide  and  alkali  (Diels  and  "Wag- 
nek),  A.,  i,  512 ;  (DiELS  and 
Okada),  a.,  i,  918. 

€911,40,  from  oxidation  of  terecam- 
pliene  (Aschan),  A.,  i,  367. 

CgHijON,  from  4-acetyl-l-methylcyc1o- 
hexan-3-one  and  ammonia  (Lemek), 
A.,  i,  778. 

CioH,o04N2,  from   oxamethane  and  3: 
4-methylenedioxyben2ylamine 
(Mannich  and  Kuphal),  A.,  i,  851. 


Sabatanoe :  CjoHuOoNj,  from  oxamethane 

and  benzylmethylamine  (Mannich 

and  Kuphal),  A.,  i,  851. 
C10H1SO4N2,  from  methyl  pijierazine- 

diacetate  methiodide  (  Kkanchimont 

and  Kramer),  A.,  i,  391. 
CjjHjoOs,  from  West  Indian  satinwood 

(AiTLD  and  Pickles),  T.,  1054  ;  P., 

143. 
CiiHgOjNj,    from    qoinoline,    methyl 

sulphate  and  nitromethane  (Kauf- 

mann),  A.,  i,  1017. 
C,,H,qOgN4,  from  dinitroaminophenyl- 

nyridinium   chloride    (Zinoke  and 

WEI88 pfenning),  a.,  i,  302. 
C,,H,30;,N3,  from  3:methylpyrazolone- 

l-carl»ainidinc  and  ethyl  acetoacctate 

(S0HK.STAKOFK  and  Kazakokf),  A., 

i,  1033. 
CnHjjOjN,   from  oxidation   of  nitro- 

santaliu  dimethyl  etlu-r  (Cain  and 

SiMONSEN),  T.,  1074  ;  P.,  140. 
CjjHgO,    from    fossil    dammar    resin 

(GOTTLIKR),   A.,  i,  39. 
C,aHj402,  from  hydrolysis  of  picrotin, 

picrotoxinin     or     picrotoxin    (Sie- 

LlscH),  A.,  i,  886. 
CijHgOaS.^  from  the  action  of  hydrogen 

peroxide  on   trithicnyl    (Lanfry), 

A.,  i,  1013. 
CjaHgOjNjBr,    fronj    a-p-bromoazoxy- 

benzeneand  nitric  acid  (ANOBLland 

Valori),  a.,  i,  321. 
C,3H,40,,  from  benzyl  pyruvic  acid  and 

acetone  (Bougault),  A.,  i,  771. 
C13HJ4O4,  from  ethyl  camphorylidene- 

cyanoacetate     and     sulphuric    acid 

(F0R8TER  and  Withers),  T.,  1334. 
CijHjYOflN.from  etliyl  cainphorylidene- 

cyanoacetate  and  hydrogen  ]>eroxidu 

(-t-HjO)  (Fobster  and  Withers), 

T.,  1836. 
CisHjgOaNHg,    from    paminophenyl- 

mercuric  chloride  and  /3-ethoxyacr- 

aldehyde  acetal  (Reitzenstein  and 

Bonitsch),  A.,  i,  740. 
CJ4H12O3    and    its    derivatives,    from 

West  Indian  satinwood  (Auld  and 

Pickle«),  T.,  1055;  P.,  143. 
Ci4H,403NS,    from    sodium    «-chloro- 

toluene-p-sulphonate  and  dimethyl- 
aniline  (Badische  Anilin-  k  SouA- 

Fabrik),  a.,  i,  176. 
C15H14O7,    from  ergot,   and  its  acetyl 

der  vative  (Freeborn),  P.,  71. 
CijHjiOgNjfrom  ethyl  camphorylidene- 

cyanoacetate  and   hydrogen    jerox- 

ide   (For.ster  and  Withers),   T., 

1336. 
CjgHijOgNa,    from    fumaric    acid    and 

^-phenylenediamine    (Warren  and 

Grosk),  a.,  i,  961. 
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Substance:  Oi6Hi203N4,  from  4-nitro-2- 
phenylindone  and  semicarbazide 
(Bakunin),  a.,  i,  344. 

C18HJ3O2N,  from  2-methylindole  and 
toluquinone  (Mohlau  and  Red- 
lich),  a.,  i,  129. 

C16H18O2NCI,  from  heating  «-chloro- 
jB-toluic  acid  (Badische  Aniun-  & 
Soda-Fabkik),  a.,  i,  355. 

C17H14O2,  from  oxidation  of  1-benzoyl- 
1-benzylcyclopropane  (Haller  and 
Benoist),  a.,  i,  570. 

C17H14O3N4,  from  o-nitrobenzaldehyde 
and  4-amino-l-phenyl-3-methyl-5- 
pyrazolone  (Heiduschka  and  Roth- 
acker),  A.,  i,  52. 

C17H15O2N5  (two),  from  iiitrosodipyro- 
nieconic  acid  and  phenylhydrazine, 
and  their  derivatives  (Peratoner), 
A.,  i,  299. 

C17H15O4N,  from  anhydro-;8-methyl- 
tricarballylic  acid  and  a-naphthyl- 
amine  (Hope),  T.,  911. 

CJ7H21O3NCI2,  from  ethyl  co-2-dichloro- 
toluene-^-sulphoiiate  and  dimethyl- 
aniline  (Badische  Anilin-  &  Soda- 
Fabrik),  a.,  i,  176. 

C]8Hi8N'2,  from  phenylacetonitrile, 
qninoline,  methyl  sulphate  and 
sodium  ethoxide  (Kaufmann),  A., 
i,  1017. 

C18H20O3,  from  phenylcyanomethyl- 
ene  camphor  and  suli)hurio  acid 
(FoRSTER  and  Withers),  T.,  1338. 

^^18^21 02^  >  from  phenylcyanomethyl- 
eue  camphor  and  sodium  hydroxide 
(FoRSTER  and  Withers),  T.,  1338. 

C18H21O3N  (+EtOH),  and  its  an- 
hydride, from  phenylcyanomethyl- 
enecamphor  and  hydrogen  peroxide 
(FoRSTER  and  Withers),  T.,  1339. 

C28H,202N2Br2,  from  5:7-dibromoisatin 
and  2-methylquinoline  (Kohn  and 
Klein),  A.,  i.,  800. 

C19H1-ON3,  from  cinnamaldehyde  and 
4-amino-l-phenyl-3-metliyl-5-pyraz- 
olone  (Heiduschka  and  Roth- 
acker),  A.,  i,  52. 

^19^19031^3,  from  the  action  of  ammo- 
nia on  ethyl  or  methyl  diphenyl- 
piperidonedicarboxylate  (Tsoneff), 
A.,  i,  580. 

C20H22O2,  from  j3-phenyl-)3-2-cyclo- 
pentanonylpropiophenone,  hy  dr- 
iodic  acid  and  phosphorus  (Geo  kg  i 
and  Volland),  A.,  i,  781. 

C21H24O6N2  ( -f-  6H2O),  from  brucinolic 
acid  and  sodium  hydroxide  (Leuchs 
and  Peirce),  A.,  i,  899. 

C22H28N,  from  oxidation  of  tetra- 
methyldiaminodiphenylcyclohexyl- 
idenemethane  (Lemoult),  A.,  i,  791. 


Substance  :  C23H18O2,  from  reduction  of 
benzylidenedeoxy  benzoin  (Thiele 
and  RuGGLi),  A.,  i,  867. 

C2:tH2o03,  from  reduction  of  benzyl- 
idenedeoxybenzoin  (Thiele  and 
RuGGLi),  A.,  i,  867. 

C23H15ON3,  from  3-amino-2-methyl- 
4-quinazolone  and  benzil  (Bogert 
and  Beal),  A.,  i,  395. 

CgjiHigONo,  from  benzophenone  and  1- 
phenyI-3-methyl-5-pyrazolone  (Hei- 
duschka and Rothacker),  A.,i,  52. 

C'gjHigNjCl,  from  safranine  and  benz- 
aldehyde  (Balls,  Hewitt,  and 
Newman),  T.,  1848. 

C25H19ON4CI,  from  safranine  and  p- 
liydroxybenzaldehyde  (Balls,  Hew- 
itt, and  Newman),  T.,  1848. 

026H220gN5ClHg2,  from  o-aminophenyl- 
mercuric  acetate  and  dinitrophenyl- 
pyridinium  chloride  (Reitzenstein 
and  Bonitsch),  A.,  i,  740. 

CgeHjijO,  from  cholesterol,  perhydrol 
and  sulphuric  acid,  and  its  deriva- 
tives (iVIiNOVici  and  Vlahutza), 
A.,  i,  697. 

C28H28O3N2,  from  qninoline  methiod- 
ide  and  ethyl  acetoacetate  (Kauf- 
mann), A.,  i,  1017. 

C28H26O4N8,  from  dinitrophenyldipyr- 
idiuium  chloride  and  phenylhydr- 
azine (ZiNCKEand  Weisspfenning), 
A.,  i,  302. 

C2flH4502,  from  the  fat  of  Beta  vulgaris 
(Neville),  T.,  1103;  P.,  130. 

C29H290N4ClHg,    from  3"-araino-4:4'- 
tetramethyldiaminotriphenylmeth- 
ane    and    o-hydroxyphenylmercuric 
chloride    (Reitzenstein    and    Bo- 
nitsch), A.,  i,  740. 

C30H22O4N2,  from  phthalyldibenzoyl- 
methaue  and  phenylhydrazine 
(Scheibkr),  a.,  i,  561. 

C3jH580o,  from  the  fat  of  Beta  vtilgaris 
(Neville),  T.,  1102;  P.,  130. 

C3iHio06N2Br2,  from  2:4-dibromo-l- 
aminoantliraquinone  and  oxalyl 
chloride  (Lenhard),  A.,  i,  998. 

C32H26O,  from  dehydrodypnopinacone 
and  sodium  amalgam  (Delacre), 
A.,  i,  30. 

C32H26O6,  from  reduction  of  3:4-di- 
methyleneoxychalkone  (Bargel- 
LiNi  and  BiNi),  A.,  i,  118. 

C32H30O4,  from  reduction  of  4-methoxy- 
chalkone  (Baegellini  and  BlNl), 
A.,  i,  118. 

C32H54O2,  from  the  oil  of  Strychnos 
nux vomica  (Heiduschka  and  Wal- 
lenreuter),  a.,  ii,  1087. 

C34H34O2,  from  reduction  of  distyryl 
ketone  (Borsche),  A.,  i,  194. 
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Substance:   CggHggO,    from    the    oil  of 
Strychnos  mix  vomica  {HzivvscHKK 
and  Wallenreuter),  A.,  ii,  1087. 
CjgH-a04Nj,  from  2-aminoautbraqnin- 
one,  naphthalene,  and  carbon  tt-tra- 
chloride      (Bapische     Anilin-     k 
Soda-Fabrik),  a.,  i,  811. 
C^qHtoOj,    from   the  oil  of  Strychnos 
mix     vomica     (Heiduschka    and 
WALLENBBaiER),  A.,  ii,    1087. 
^♦iHjjOjNg,   from    piperonal  and    4- 
amiuo-l-phenyl-3in«-thyl-5pyrazol- 
one  (Heiduschka  and  Rotuackkr), 
A.,  i.  52. 
C44H43OSN,,    from    anisaldehyde  and 
4-araiuo-l-phenyl-3-methyl-6-pyra/- 
olone    (Hkiduschka    and     Kotii- 
acker),  A.,  i,  52. 
Snbstanoea,  optical  properties  of,  at  the 

critical  {K)int  (Smith).  A.,  ii,  1013. 
Saceinanilcarbozylic  acid  (liiEDEL),  A., 

i,  774. 
Saooinanilio    acid,    p-cyt^no-,    and    its 
derivatives  (BoGEKT  and   Wise),  A., 
i,  451. 
Saceinie  acid,  formation  of,  in  oxalate 
poisoning  (B  KB  re),  A.,  ii,  968. 
salts  of,  with  aminophenols  (Meuin- 

OER),  A.,  i,  849. 
estimation  of,  in  wines  (v.  per  Heipe 
and  Schwemk),  A.,  ii,  1005. 
Succinic    acid,    afi-dihvomo-,    optically 
active  forms  of,  and  their  salts 
(HOLMBERC),  A.,  i,  4. 
action  of  aliphatic  amines  on,  and 
its  salts (Frankland  andSMiTH), 
T.,  67,  1724;  P.,  224. 
diallylamine  salt  (Frankland  and 
Smith),  T..  1725. 
dichloro-,    ethyl    and    methyl    esters 
(Darzxns  and  &ijov&iit),    A.,   i, 
685. 
Succinic  acids,  dibTomo-,  configuration 
of  the  stereoisomeric  (McKenzie),  T., 
1196;  P.,  160. 
Succinodiphenylamide,  c^ibromo-  (War- 
hen  and  Gkosk),  A.,  i,  962. 
Succinomethylanilide,  dtbromo-  (War- 
ken  and  Grose),  A.,  i,  962. 
q/c^Snccinylc2iaminotoIane      (Ritogli), 

A.,  i,  914. 
Succinylbismethylbensylidenehydra- 

zone  (Backer),  T.,  598. 
Saccinylbismethylnitrosoamide    (  Bac  K- 

er),  T.,  597;  P.,  65. 
Sucrose       (saccharose :      cajie      sugar), 
presence  of,   in  gentian  root  (Bri- 
dkl),  a.,  ii,  82. 
behaviour  of,  on  heating  (Duschsky), 

A.,  i,  9. 
decomposition  of,  by  bacteria  (Owen), 
A.,  ii,  375. 


Sucrose  {saccharose:  cane  sugar),  inver- 
sion of,  by  honey  (Achert),  A.,  ii, 
394. 
solubility    of    lime    in    solutions    of 

(VAN  GlNNEKEN),  A.,  i,  9. 

hydrolysis    of    (Bertrani>,    M.    and 

(Mdme.)  M.    Kosbn-blatt),    A.,    i, 

327,  401. 
velocity  of  hydrolysis  of  (Romanoff, 

Olark,  and  SiBLEv),  A.,  ii,  34. 
hydrolysis  of,  by  acids  in  presence  of 

invertase  o( Aspergilltis  niger  ( Beri- 

rano,  M.  and(Mroe.)  Rosenblatt), 

A.,  i.  622. 
hydrolysis  of,  by  enzymes  (Bixrry), 

A.,  11,  1069. 
osmotic   pressure  of  solutions  of,  at 

high   temperatures    (Morse,    Hol- 

UAND,  Myers,   Cash,  and   Zinn), 

A.,  ii,  835. 
actions    of   solutions    of,    with    lime 

(Weisbero),  a.,  i,  608. 
growth  of  moulds  in  (Ritter),  A.,  ii, 

795. 
synthesis    of,    in    plants    (Bothkn- 

(Jensen),  a.,  ii,  672. 
detection  of  (Ruthenfubszr),  A.,  ii, 

1216. 
detection    of,    in    musts    and    wines 

(Rothenfusser),  a.,  ii,  1003. 
tables  fur  the  estimation  of  (DohkB: 

Schrefeld),  a.,  ii,  499. 
estimation  of,  gravimetrically(WECH8- 

lbk),  a.,  ii,  303. 
estimation  of,   in   presence  of   other 

sugars  (Testoni),  A.,  ii,  1104. 
estimation    of,   in   foods   (Voi-lant), 

A.,  ii,  101. 
estimation     of,    in    condensed     milk 

(Nowak),  a.,  ii,  1004. 
estimation  of,  in  cane  molasses  (Ogil- 

viE),  A.,  ii,  393. 
estimation   of,    in    urine   in   presence 

of   other   sugars   (Joli.es),   A.,    ii, 

1004. 
Sugar    C12H22O11,    from    Cedrela   toona 

flowers  (Perkin),  T.,  1543  ;  P.,  198. 
Sugar,     formation    of,     in    the     liver 

(Ma.hing),  a.,  ii,  1076. 
fermentation  of,  by  Bacillus   subtilis 

(Lemoione),  a.,  ii,  1199. 
effect  of  lecithin  on  the  fermentation 

of,     by     bacteria     (Epstein     and 

^Olsan),  a.,  ii,  588. 
in  blood,  amount  of,  in  the  corpuscles 

and    in    the    plasma  (Hober   and 

Sperling),  A.,  ii,  1064. 
in  the  liver,  inhibition  of  production 

of,  by  injection  of  sodium  carbonate 

(Pavy  and  Godden),  A.,  ii,  68. 
effect  of  injection  of  solutions  of  salt 

and  of  (Underhill),  A.,  ii,  188. 
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Sugar,  formation  of  formic  acid  in  the 

fermentation    of    (Steppuhn    and 

Schellbach),  a.,  ii,  956. 
detection  of,   in   urine   (Salkowski), 

A.,  ii,  697  ;  (Blanc),  A.,  ii,  698. 
detection  and  estimation  of,  in  urine 

(Andeusen),  a.,  ii,  101. 
estimation  of  (v.  Fillinger),  A.,  ii, 

209;  (Neuberg  and  Ishida),  A., 

ii,  210. 
estimation    of    small     quantities    of, 

colorinietrically      (Rkicher       au'l 

Stein),  A.,  ii,  99. 
estimation    of,    by    copper    reduction 

(Peters),  A.,  ii,  871. 
estimation   of,    in   the   blood   (Taka- 

hashi),  a.,  ii,  100;    (Herzfeld), 

A.,  ii,  608. 
volumetric  estimation  of  (Sutherst), 

A.,  ii,  99. 
estimation  of,  in  beetroot  (Saillard), 

A.,  ii,  698. 
estimation  of,  in  urine  (Bang),  A.,  ii, 

210. 
estimation  of,  in  urine,  colorimetrically 

(Autenrieth  and  Muller),  A.,  ii, 

101.  _ 
estimation  of  alcohol  and  extract  in 

alcoholic  solutions    of  (Kresenius 

and  Grunhut),  A.,  ii,  303. 
Sugars,    synthesis  and   degradation   of, 

in  the   animal  body   (Parnas  and 

Baer),  a.,  ii,  778. 
photochemical  decomposition  of  (Ber- 

thelot  and  Gaudechon),    A.,   ii, 

1120. 
action  of  amino-acids  on  (Maillard), 

A.,  i,  169. 
action   of    bacilli  on,   and  other  sub- 
stances   (Harden    and    Norris  : 

Thompson),  A.,  ii,  282. 
velocity  of  reduction  of,  with    Fehl- 

ing's  solution  (Laird),  A.,  ii,  244. 
reducing  power  of  (Sciioorl),  A.,    i, 

750. 
fermentation  of,  by  yeast  (Lindner), 

A.,  ii,  475,  476. 
action  of  the  liver  on   (Smedley),  A., 

ii,  579. 
choice  of  yeasts  in  the  biochemical  de- 
tection of  (Bouhquelot  and  H^ris- 

sey),  a.,  ii,  1104, 
estimation  of  (Neuberg  and  Lshida), 

A.,  ii,  99  ;  (Neuberg),  A.,  ii,  1105. 
reducing,    estimation   of    (Walker), 

A.,   ii,    303 ;    (Kendall),    A.,    ii, 

393. 
influence  of  fish  gelatin  on  the  estima- 
tion of  (Bernaui),  a.,  ii,  1004. 
estimation  of,   by  Fehling's  solution, 

in  presence  of  peptones  (Bernardi), 

A,,  ii,  697. 


Sugars,  estimation  of,  in  potatoes  (Claas- 
skn),  a.,  ii,  813. 

Sugar-cane,  pigment  from  the  (Lang- 
guth-Steuerwald),  a.,  ii,  481. 

Sugar  crystals,  separation  of,  from  raw 
sugar  (Herzfeld  and  Zimmermann), 
A.,  ii,  303. 

Sugar,  invert".     Sec  Invert-sugar. 

m-Sulphamidobenzoic  acid,  influence  of 
heat  on  (Nakaseko),  A,,  i,  452, 

^-Sulphamidobenzoic  acid,  action  of  heat 
oil  (Stoddard),  A.,  i,  HI  ;  (Cham- 
berlain), A.,  i,  354. 

0-  and  m-Sulphamidobenzoic  acids, 
compounds  of,  with  mercuric  oxide 
(Kerb),  A.,  i,  452. 

^-Sulphamido-o-nitrobenzamide  (Now^- 
KLL),  A,,  i,  768. 

j3-Sulphamido-o-toluic  acid,  salts  of 
(Nowell),  a.,  i,  768, 

2'-Sulphamido-m-toluic  acid,  products  of 
heating  (Waters),  A.,  i,  355. 

Sulphates.     See  under  Sulphur. 

Sulphazone  and  6-amino-,  and  its  hydro- 
chloride (Claassz),  a.,  i,  390. 

Sulphazone-lazodiphenyl-4'-azosalicy- 
lic  acid  (Claasz),  A.,  i,  390. 

Sulphazone  dyes  (Claasz)  A.,  i,  389. 

Sulphides,  action  of  lighten  (Hinsbero), 
A.,  i,  852. 
organic,  compounds  of  platinous  bro- 
mide with  (TscHUGAEFF  and  Fraen- 
kel),  a.,  i,  70. 

Sulphine  bases,  aromatic  (Kehrmann 
and  Sava),  A.,  i,  961. 

j0-Sulphobenzeneazo-3-8ulphobenzene-4- 
azosulphazone,  sodium  salt  (Claasz), 
A.,  i,  390. 

o-Sulphobenzoic  acid,  salts  and  esters  of 
(Heitman),  a.,  i,  973. 

?>i-Sulphobenzoic  acid,  ammonium  hy- 
drogen, and  barium  salts  of  (Naka- 
seko), A.,  i,  452. 

l:3'-Sulpho-2'-hydroxyplienyl-5-pyraz- 
3-carboxylic  acid,  5'-chloro-  (Farben- 
fabriken  vorm.   F.  Bayer  &  Co.), 
A.,  i,  1023. 

5-SulpIionaphthalene-l(2')-azosulphaz- 
one  and  its  sodium  salt  (Claasz),  A., 
i,  390. 

6-Sulphonaphthalene-2(2')-azosulphaz- 
one,  8-hydroxy-,  sodium  salt  (Claasz), 
A.,  i,  390. 

2-Sulpho-a-naphthol-4-carbozylic  acid 
(Heller  and  Ruhtenbekg),  A.,  i, 
358. 

Sulphonic  acids,  preparation  and  pro- 
perties of  esters  of  (Ferns  and  Lap- 
worth),  T.,  273  ;  P.,  18. 

Sulphonic  esters,  preparation  and  pro- 
perties of  (Ferns  and  Lapv^okth), 
P.,  263. 
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Salphoninm  perchlorates,  relations  be- 
tween solubility  and  constitution  of 
(HoFMANN,  HoBoLD,  and  Quoos),  A., 
i,  164. 

Sulphonylidei  (AnschCtz),  A.,  i,  852. 

l:3'-8alphophenyl-S-meth7l-5-p7rasol- 
one,    5'-cliloro-2'-h>'droxy-    (Farben- 

KABRIKEN    VORM.    F.     BaYER    k  CO.), 

A.,  i,  1023. 
liS'-Solphophenyl-S-methyl-Spyraiol- 
one,    2'-hydroxy-   (Farbenfabrikrn 
voKM.  F.  Bayer  k  Co.),  A.,  i,  1022. 
Salphoialicylic     acid,    hcxamethylene- 
tt'trainiiie  salt     of  (Rirdei,),  A.,  i, 
356. 
detection  of  (Barral),  A.,  ii,  608. 
;>  Snlpho-o-tolaamide    and    its    barium 

salt  (Nowei.l),  a.,  i,  768. 
p-Solpho-m-tolaie   aoid,    salts   and  di- 

amide  of  (Waters),  A.,  i,  856. 
8nlphoxid«i,  action  of  lij;ht  on  (HlNS- 
bero),  a.,  i,  852. 
aliphatic,    intramolecular    rearrange- 
ments of  (Hii.niTCH),  A.,  i,  71. 
Solphoxylic   acids,   reactions  of   (May 

and  Smileh),  P.,  329. 
Sulphnr.    presence    of    fixed,    in    wool 
(SfRiTNKand  Prifss),  A.,  i,  147. 
band  spectrum  of  (Edkr  and  Valen- 

ta).  a.,  ii,  613. 
jihysical  constants  of  (Kruyt),  A.,  ii, 
1051. 
Solphor  vapour,  dissociation  of  (Budue), 
A.,  ii,  1145  ;  (Preunbr and  Brock- 
holler),  A.,ii,  1146. 
allotropy  of  (Shits),  A.,  ii,  1164. 
equilibrium  and  allotropy   of  (Smits 

and  DE  Lkeuw),  A.,  ii,  40. 
equilibrium  of  antimony  and  (Jaeoer 

and  VAN  Klooster),  A.,  ii,  1169. 
photo-seusitireness     of    mixtures    of 
selenium      and     (Amaduzzi      and 
Padoa),  a.,  ii,  227. 
electrical  conductivity  of  (Pioitlew- 

sky),  a.,  ii,  418. 
boiling  point  of  (Waidser  and  Bur- 
gess), A.,  ii,  19. 
volatility  of,  and  its  action  on  water 

(Jones),  A.,  ii,  934. 
direct  determination   of    the    boiling 
.     point  of  (Day  and  Sosman),  A.,   ii, 

531. 
hydrogenation    of,    in    alcoholic   fer- 
mentation   (Chowrenko),    a.,    ii, 
972. 
colloidal,  colours  due  to  (Hoffmann), 
A.,  ii,  752. 
influence  of,  on  the  conductivity  of 
electrolytes  (Raffo  and  Ro8.si), 
A.,  ii,  1037. 
action  of,  with  iodic  acid  (Raffo 
and  Rossi),  A.,  ii,  752. 


Salphor,  preparation  of  colloidal  solu- 
tions of,   by  fractional  coagulation 
(Od6n),  a.,  ii,  240. 
hydrosels,  physico-cheniioal  properties 

of  (Od^.n),  a.,  ii,  1143. 
mixed  crystals  of  tellurium  and  (Bil- 
lows), A.,  ii,  550. 
reactivity  of  groups  containing  (Kotz), 

A.,  ii,  1157. 
action  of,  on  amines  (Hodgson),  T.  , 

1693  ;  P.,  222. 
flowers  of,   action   of,   on   vegi-tation 
(Boullancer),    a.,   ii,    381  ;    De- 
molon),  a.,  ii,  382  ;  (Boullanoer 
and  Duoardin),  A.,  ii,  971. 
content  of  human  blood  (Kojo),  A.,  ii, 

180. 
purgative  action  of  (Taeoen),  A.,  ii, 

964. 
time  of  excretion  of  (Wolf  and  Oster- 

BERo),  A.,  ii,  581,664. 
influence  of  hydrocyanic  acid  on  the 
excretion  of,  in  urine  (Maonanimi), 
A.,  ii,  71. 
Salphnr  oompounds,  spontaneous  plios- 
phorescence  of  (Deli^pine),  A.,  ii, 
509. 
detection  of,  in  fats  and  oils  (Knorr), 

A.,  ii,  990. 
Thionyl  chloride,  action  of,  on  metals 
and  metalloids  (North  and  Haoe- 
man),  a.,  ii,  842. 
Salphnryl  chloride  and    oxychloride 
as    ebnilioscopic    solvents    (Beck- 
mann),  a.,  ii,  1136. 
Pyroiulphuryl   chloride,    preparation 
of  (SA.NGER.ind  Rieoel),  a.,  ii,  752. 
Salphidet,    estinintion     of,    in     lime 
liquors  (B LOCKE Y  and  Mehd),  A., 
ii,  600. 
insoluble,  estimation  of  sulphur  in 
(Warunis),  A.,  ii,  600. 
Salphor  triojide,  physical  constants  of 
(Lichty),  a.,  ii,  1164. 
as   an  ebnilioscopic  solvent  (Beck- 

mann),  a.,  ii,  1136. 
rate  of  decompcsition  of,  in  quartz 
tubes  (Bodenstein  and  Kranen- 
dieck),  a.,  ii,  747. 
Sulphuric    acid,   catalytic   formation 
of  (Lange),  a.,  ii,  550. 
catalytic  jireparation  of  (Wieland), 

A.,  ii,  343. 
purification  of  (Bressanin),  A.,  ii, 

638. 
theory  of  the  manufacture  of  (Rey- 
nolds and  Taylor),  A.,  ii,  550. 
the  concentration  of  hydrogen  ions 
in   (ToLMAN  and  Greathouse), 
A.,  ii,  437. 
neutralisation  curve  of  (Enklaar), 
A.    ii,  239. 
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Sulphur : — 

Sulphuric  acid,  dissociation  constants 

of  (Dkucker),  a.,  ii,  1035. 

conductivity  of  mixtures  of  copper 

sulphate  and  (Richardson  and 

Taylor),  A.,  ii,  225. 

concentrated,   action  of  ozone  with 

(Harries),  A.,  ii,  343. 
state  of,  in  wines  (Baragiola  and 

Godet),  a.,  ii,  981. 
estimation  of  (Jarvinen),  A.,ii,  486. 
fuming,  estimation  of  (Knorr),  A., 

ii,  1209. 
estimation  of,  in  mixed  and  waste 

acids  (Finch),  A.,  ii,  991. 
estimation    ot,    in    mixtures   with 
nitric  acid   (Corvazier),  A.,  ii, 
1093. 
Sulphates, anhydrous  (Calcagni),  A., 
ii,    761,    918 ;     (Calcagni    and 
Marotta),  a.,  ii,  918. 
normal,  reduction  of  potassium  per- 
manganate   by     (TSCHELSHWILI), 
A.,  ii,  164. 
estimation        of,        voluuietiically 
(BnuNo  and  D'Auzay),   A.,   ii, 
600;  (Finch),  A.,  ii,  806. 
estimation  of,  in  water  (Brubaker), 
A.,  ii,  385. 
Sulphurous  acid,  electrolytio  dissocia- 
tion of  (Lindner),  A.,  ii,  825. 
absorption  of  ammonia  by  (Feld), 

A.,  ii,  448. 
velocity  of  interaction  of  iodic  acid 
and  (Patterson  and  Forsyth), 
T.,  40. 
estimation  of,  in  white  wines  (Moni- 
mart),  a.,  ii,  682. 
Sulphites,   estimation    of,    iodometri- 
cally  (Baker  and  Day),  A.,  ii,  1093. 
Fersulphuric  acid,  electrolytic  forma- 
tion of  (MiJLLKR  and  Emslander), 
A.,  ii,  895. 
Persulphates,  electrolytic  preparation 
of  (Blumer),  a.,  ii,  41  ;  (Schall 
and  Andrich),  A.,  ii,  638. 
organic  (Barbieri),  A.,  ii,  763. 
Thiosulphates,  double,  application  of, 
in     electrolytic    analysis     (Jimeno 
Gil),  a.,  ii,  987. 
Sulphur    organic   compounds,  physical 
properties  of  (Del^pine),  A.,  ii,  539. 
aliphatic,  refractivity   of  (Price  and 

Twiss),  T,,  1259;  P.,  159. 
electrolytic  oxidation  of  (Fighter  and 

Wenk),  a.,  i,  423. 
oxidation     of   benzyl    compounds    of 
(Smythe),  T.,  2076;  P.,  242. 
Sulphur,  estimation   of,   volumetrically 
(Ruys),  a.,  ii,  1209. 
free,     estimation     of,    volumetrically 
(Davis  and  Foucar),  A,,  ii,  384. 


Sulphur,  estimation  of,  in  nitrocellulose 

(Kulloren),  a.,  ii,  682. 
estimation  of,  in  ores  (Nitchie),  A., 

ii,  682. 
estimation  of,  in  organic  compounds 

(Donau),  a.,  ii,  384. 
Morse  and  Gray's  method  of  estimation 

of,  in  organic  compounds  (Rkid), 

A.,  ii,  602. 
estimation  of,  in  petroleum  (Sanders), 

T.,  358. 
estimation  of,  in  pyrites  (Heczko),  A., 

ii,  89,  296. 
estimation  of,   in  insoluble  sulphides 

(Warunis),  a.,  ii,  600. 
quantitative  estimation  of  selenium  in 

(Klason  and  Mellquist),  A.,  ii, 

201. 
estimation    and   elimination   of  com- 
pounds  of,   in  commercial   benzene 

(Ellerton),  a.,  ii,  300. 
Sunlight.     See  under  Photochemistry. 
Suprarenal  glands,    presence   of  active 

principles  in  the  (Fenger),   A.,  ii, 

660,  782. 
internal  secretion  of  the  (Asher),  A., 

ii,  660. 
secretion,  effects  of  asphyxia,  hyper- 

pnoea,  and  sensory  stimulation   on 

(Cannon  and  Hoskins),  A.,  ii,  70. 
oxygen  exchange  of  the  (Neumann), 

A.,  ii,  367. 
relation  between  the  pancreas  and  the 

(Minami),  a.,  ii,  461  ;  (Glaessner 

and  Pick),  A.,  ii,  782;  (Wohlge- 
muth), A.  ii,  959. 
relation  of,   to  blood-pressure  (Hos- 
kins and  McClure),  A.,  ii,  579. 
relation  of,  to  sugar  production  by  the 

liver  (Macleod  and  Pearce),  A., 

ii,  371. 
control  of,  by  the  splanchnic  nerves 

(Elliott),  A.,  ii,  781. 
estimation  of  the  active  principle  of 

the  (Hale  and  Seidell),  A.,  ii,  106. 
Surface  tension  (Boeseken  and  Water- 
man), A.,  ii,  902. 
lantern    experiments   on    (Kenrick), 

A.,  ii,  840. 
dependence  of  absorption  on  (Christ- 

off),  a.,  ii,  435. 
determination     of,    of    alcohol-water 

mixtures  (Grunmach),  A.,  ii,  903. 
of   solutions    containing  two   solutes 

(Srebnitsky),  a.,  ii,  627. 
Sweat,     passage    of     drugs    into    the 

(Tachau),  a.,  ii,  184, 
Swelling,    application    of    the    Nernst 
formula  to  the  phenomena  of  (Katz), 
A.,  ii,  1142. 
Synchysite,    identity  of  parisite    with 
(Quercigh),  a.,  ii,  773. 
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Synproteaie  in    the  must  of  over-ripe 

graiies(PANTANKLU),  A.,  ii,  82. 
Syntheiia,  asymmetric,  with  the  help  of 
catalysts  (BiiEDlo  and   Fiskr),  A.    i, 
983. 
Synthetei,      dilatoraotric     changes    in 

(Gai.k.oiti),  a.,  ii,  738. 
Syphilitic  titfaes,  distribution  of  iodine 

in  (Loeb),  a.,  ii,  857. 
Syringa  vulgaris,  changes  in  the  osmotic 
pressure    of  the  sap  of  (Dixon  and 
Atkins),  A.,  ii,  802. 
Sjrraps,    extraction    and    estimation    of 
ftlkiiloids  in  (KoHN-ABRK«T),A.,ii,  898. 
Systems  with  quadruple  points  (Schef- 
rsR),  A.,  ii,  1151. 
disperse,  velocity  of  diffusion  and  size 
of  the  particles  in  (Svkdbbro),  A., 
ii,  142. 
heterogeneous,  equilibrium  in  (Wins- 
cheidek),  a.,  ii,  441. 
reactions    in      (JABtxzYN.sKi      and 
Przemtski),  a.,  ii,  908,  909. 
non-homogeneous,  lantern  experiments 
on  reactions  in  (Kknrick),  A. ,ii,  841. 
one-component,     thermodvuamics    of 
eauilibria  in  (Tammann),  A.,  ii,  19, 


T. 

Tablets,  detection  of  yohimbine  in  (Vir- 
CHow),  A.,  ii,  1010. 
medicinal,   estimation  of   lecithin   in 
(ViRCHOw),  A.,  ii,  1109. 
Takadiastase  (Wohlgemuth),  A.,  i,  402. 
proteolytic  action  of  (Siasto),  A.,  i, 
815. 
a-Tanaeetonedicarbozylic   acid,   methyl 
ester  and  its  sodium  di-rivative  (Wal- 
lach),  A.,  i,  2G2. 
Tanacetyl    alcohols,    isomeric    (Tsohu- 
OARFF    and     Fumin),     A.,     i,    479; 
(Paolini  and  Divizia),  A.,  i.  635. 
Tannic  aoid  and  its  supposed  ethyl  ester 

(BiDDLE  and  Kellet),  a.,  i,  713. 
Tannin  (Nierenstein),  A.,  i,  203,  204  ; 
(Herzio),  a.,  i,  641  ;  (Fischer  and 
Freudenbero),  a.,  i,  887. 
and  similar  compounds  (Fischer  and 

Freudenbero),  A.,  i,  471. 
composition  of  (Iuin),  A.,  i,  43. 
constitution  of  (Feist  :  Manning  and 

Nierenstein),  A.,  i,  566. 
absorption  of,  by  cotton  wool  (Sanin), 

A.,  ii,  435. 
action   of  iodine  on  (Casanova  and 

Carcano),  a.,  ii,  934. 
in  the  seeds  of  barley  (Reichard),  A., 

ii,  592. 
of  Chinese  galls  (Feist  and  Haun), 
A.,  i,  888. 


Tannin     colloids    in     ^tersimmon    fruit 
(Llovd),  a.,  ii,  380. 
nature  of  the  compound  of  iodine  and 

(Becquet),  a.,  1,  791. 
estimation  of,  in  wines  (Malvkzin), 
A.,  ii,  612. 
Tannin,  iodo-,  active  principle  of  solu- 
tions of  (Courtot),  a.,  i,  889. 
Tannins  (Nierenstein),  A.,  i,  468. 
analysis  of  (Levi  and  Orthmann),  A. 
ii,  705. 
Tantaiie  acid,     ^ee  under  Tantalum. 
Tantalum   penfahaloidB,  preparation   of 
(Ruff  and  Schiller),  A.,  ii,  168. 
Tantaiie    acid,    preparation    of    the 
hydrosol  of  (Haitser  and  Lkwitk), 
A.,  ii,  262. 
Tantalum,  separation  of  columbium  and 

(Ruff  and  Schiller),  A.,  ii,  168. 
Tantalum  electrodes.      See    Electrodes 

under  Electrochemistry. 
Tarajaicum,  constituents  of  the  root  of 
(Power  and  Browning),  T.,  2411  ; 
P.,  28.'5. 
Tarazasterol  and  its  derivatives  (Power 

an.l  Browning),  T.,  2423;  P.,  285. 
Tartardialdehyde    and    its    derivatives 

(Bruno  and  Mylo),  A.,  i,  162. 
Tartaric    acid,     action     of     yeast    on 
(Karczao),  a.,  ii,  973. 
salts    of,     with    aminophenols    (Me- 

DiNOEii),  A.,  i,  849. 
amine  salts,  dissociation  of  (Minguin), 

A.,  i,  237. 
sodium  salt,  effect  of  injection  of,  in 
phloridzin    diabetes    (Underbill), 
A.,  ii,  787. 
1:>enzvl  ester  (Medinoer),  A.,  i,  849. 
ethyl  ester,  influence  of  inorganic  salts 
on   the  rotation   of  (Patterson 
and   Anderson),   T.,    1833;    P., 
224. 
action  of  chloral    on   (Patterson 
and    McMillan),   T.,    788  ;    P., 
101. 
estimation  of  (KLiNOand  Florentin), 
A.,  ii,  1006. 
/-Tartaric  acid,  biochemical  preparation 
of  (Boeskken  and  Waterman),  A.,  i, 
748. 
Tartaric  acids,  stereoisomerism  of  (CoL- 
hon),  a.,  ii,  714. 
fermentation  of  (Karczao),  A. ,  ii,  284. 
Tartranil,  ^-hydroxy-  (Medinoer),  A., 

i,  849. 
Taurine,  preparation  of  (Auzies),  A.,  i, 

169. 
Tautomeric  compounds,  colour  reaction 
for  detection  of  (Ostromisslensky), 
A.,i,  1. 
Tantomerism,  keto-enolic  (Meter),  A., 
i,  940,  941. 
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Tellurinm,  complexity  of  (Pellini),  A., 
ii,  343";  (Funt),  A.,  ii,  1051. 
spectrographic  study  of  (Dudley  and 

Jones),  A.,  ii,  935. 
photo-sensitiveness     of    mixtures     of 
selenium      and     (Amaduzzi      and 
Padoa),  a.,  ii,  227. 
mixed  crystals  of  sulphur  and  (Bil- 
lows), A.,  ii,  550. 
Tellurium  alloys  with  thallium  (Chika- 

sHiGii;),  A.,  ii,  1057. 
Tellurium  iodides  (Jaeger  and  Menke), 
A.,  ii,  344. 
sulphide  (Snelling),  A.,  ii,  638. 
Tellurium  organic  compounds,  dihaloid 
(Ledrker),  a.,  i,  852. 
Tellurihaloids  (Gutbieu,  Flury,  and 
Ewald),  a.,  i,  689. 
Temperature.  ,  See  Thermochemistry. 
Terephthalaldehyde  and  its  derivatives 
(Wegscheiuer  and  Suida),  A.,  i, 
976. 
2:5-dich]oro;  and  i£?i?"«chloro-    (Far- 
benfabriken  vorm.  F.  Bayer  & 
Co.),  A.,  i,  474. 
nitro-,  photochemistry  of  (Suida),  A., 
i,  117. 
Terephthalaldehydic  acid  and  its  deriva- 
tives (SiMONis,  Boehme,  and  Benen- 
son),  a.,  i,  565  ;  (Wegsch-eider  and 
Suida),  A.,  i,  976. 
Terephthalic  acid,  amino-,  and  its  acetyl 
derivative,    esterification   of  (Weg- 
scheider  and  Faltis),  A.,  ii,  463. 
amino-,  5-amino-2-hydroxy-,  2:5-  and 
2:6-rfiamino-,      2-     and     3-uitro-5- 
amino-,  and  c^initrohydroxy-,  methyl 
esters  and  their  derivatives  (Kaufk- 
MANN  and  Weissel),  A.,  i,  864. 
diamino-,    acetyl    derivative,    methyl 
ester       (Wegscheider,      Faltis, 
Black,  and  Huppert),  A.,  i,  263. 
Terephthaloyl-o-benzoic  acid,   o-amino- 
and     nitro-     (Aktien-Gesellschaft 
FiJR  Anilin-Fabrikation),  a.,  i,981. 
Terephthalyl  cyanide  (Blackstock),  A., 

i,  773. 
Terephthalyldicarbamide,      preparation 

of  (Pfannl  and  Dafert),  A.,  i,  565. 
Terephthalylrfmitrodicarbamide  and  its 
sodium  salt  (Pfannl  and  Dafert), 
A.,  i,  566. 
Ternary  systems      See  Equilibrium. 
Terpene,     aliphatic,     synthesis     of    an 

(Enklaar),  a.,  i,  201. 
Terpenes  and  ethereal  oils  (Wallach), 
A.,i,  262,  567,  569,  878. 
chemistry  of  tlie  (Henderson  and 
Caw),  T.,  1416  ;  P.,  187  ;  (Hender- 
son and  Sutherland),  T.,  2288  ; 
P.,  270;  (Henderson  and ScHOTz), 
T.,  2563;  P.,  314. 


Terpenes,       pharmacology       of       the 
(Schwalb),  a.,  ii,  1196. 

characterisation  of,  by  means  of  their 
absorption  spectra  (Hantzsch),  A., 
ii,  313. 

hydrogenation  of  the  (Ipatieff  and 
Balatschinsky),  a.,  i,  37. 
Terpene    alcohols,    catalytic    action    of 

copper  at  300°  on  (Neave),  T.,  513; 

P.,  53. 
Terpentinphosphorous  acid  (Sieburo), 

A.,  i,  818. 
l:4-Terpinj'CioH2o02  from  the  reduction 

of   ascaridole,     and     its    derivatives 

(Wallach  and  Meyer),  A.,  i,  878. 
Terpineol  ozonide  (Harries  and  Seitz), 

A.,i,  407. 
a-Terpineol,  oximes  of,  and  their  deriva- 
tives (Cusmano  and  Linari),  A.,  i, 272. 
Testis,  bull's,  enzymes  of  the  (Mihara), 

A.,  ii,  70. 
Tetany,    parathyroid,    effects   of   blood- 
transfusion  on  (Jacobson),  A.,ii,  468. 
Tetra-acetogluco-7J-hydroxyacetoplie- 

none  (Mauthner),  A.,  i,  574. 
Tetra-acetogluco-^o-hydrozybenzalde- 

hyde  (Mauthner),  A.,  i, .575. 
Tetra-acetylisatide     and    5:5'-rfibromo- 

(Kohn  and  Klein),  A.,  i,  800. 
Tetra-acetylmethylpentose  (Power  and 

Rogerson),  T.,  17. 
Tetra-auisylhydrazine     and    its     salts 

(Wieland  Hnd  Lecher),  A.,  i,  907. 
Tetra-anhydrotetrakisdiphenylsilicane- 

diol  (Kipping),  T.,  2138  ;  P.,  244. 
s-Tetrabenzoylethane  (Abell),  T.,  997  ; 

P.,  145. 
Tetrabenzylstannane  (Smith  and    Kip- 
ping), T.,  2559  ;  P.,  314. 
TetraethyWiaminodiphenyl«/cZohexyl- 

idenemethane  (Lemoult),  A.,  i,  725. 
5-Tetraethyl(^iaminodiphenylmethane 

and  its  picrate  (v.  Braun  and  Kru- 

ber),  a.,  i,  971. 
Tetraformaltrisazine     (Hofmann     and 

Storm),  A.,  i,  665. 
Tetraguaiacolferric  acid  and  its  salts 

(Weinland  and  Binder),  A.,  i,  850. 
Tetrahydroberberine  and  its  methiodide 
(Freund),  a.,  i,  383. 

and  its  methosulphate  and  a-  and  j8- 

benzyl  chlorides  (McDavid,    Per- 

KiN,  and  Robinson),  T.,  1222  ;  P., 

160. 

Tetrahydrocarbazole,  additive  compound 

of,   with  picryl  chloride  (ClusA  and 

Vecchiotti),  a.,  i,  755. 
Tetr  ahydrodibenzo^  i  ropyran 

(Borsche),  a.,  i,  194. 
a-  and  jS-Tetrahydrodinaphthanthra- 

cenes  (W.    H.    and  M.    Mills),   T., 

2202;  P.,  243. 


il  1588 


INDEX   OF   SUBJECTS. 


Tetrahydtodinaphthanthraquinone,    ili- 

hydroxy-,  tiiacetyl  derivative  (W.  H. 

and  M.  MiLi-«),  T.,  2206. 
Tetrahy(iro'//*<>harmine  and   its  picrate 

(Ha.sknkratz),  a.,  i,  797. 
Tetrahydrolaaerpitin     (Morgenstkrk), 

A.,  i,  709. 
ac-Tetrahydro-2-iuiplitliol  and  its  esters, 

rotation  of  (Pickakd  and  Kknyon), 

T.,  1427;  r.,  137. 
TetrahydrO'Ozasoles,        formation       of 

(CiiDWTHKit  and  McCombik),  P.,  315. 
Tetrahydropiperic   acid  (Faal),   A.,   i, 

703. 
Tetrahydroquinaldine,  relation  between 

constitution   and    rotatory  power    of 

derivatives  of  (PoPB  and  WlNMlLL), 

T.,  2309  ;  P.,  275. 
TetrahydroqninasoUnebenioic  acid  (Ga- 

uuiel),  a.,  1,  ;iP2. 
Tetrahydrcqainoline,      jdienyltliioroirb- 

amide  of  (v.    Hiiaun  and  DectscH), 

A.,  i,  84r.. 
Tetrahydronarcotine  and  its  salts  and 

derivativoa  (FiNzi  and  Fkkdnd),  A., 

1,  897. 
Tetrakisasobenzene(GREEyand  Rowe), 

T.,  2004  ;   r..  23:?. 
l:3:5:7-Tetramethozyanlhraqainoneand 

its    salts    (FisciiKK,     Zieulek,    and 

r.RO.s.s),  A.,  i,  76.0. 
l:4:5:8-Tetramethozyanthraqainoneand 

its  Malts  (Fischer  and  Zieulek),  A.,  i, 

765. 
6:2':3':4'-Tetramethoxy-l-benzoyl-2:3- 

dimethoxycoomarone (Tamhor,  Gins- 

iiRuo,    Kki.lku,    Chanschy-Hekze.s- 

BEKo,  Iio.sENKXoi'F,  and  Lichemen- 

baum),  a.,  i,  45. 
6:2':4':6'-Tetramethoxy-l-benzoyl-2:3- 

dunethylcoomarone  (Tamiiou,  GCn.s- 

BERo,    Keller,    Chanschy-Herzen- 

bero,  Rosen  KNOPF,  and  Lichenten- 

baum),  a.,  i,  45. 
6:2':4':6'-,  and  6:2':3'.4'-Tetrainethoxy- 

l-benzoyl-2  methylcoomarones  (Tam- 

BOR,  GUXSBERO,  KeLLER,  ChANSCHY- 

Herzenbkro,       Rosenknopf,       and 

Licuentenbaum),  a.,  i,  45. 
3:4:5:6-Tetramethoxyplienanthrene  8- 

carboxylic  acid  (Gadamei:),  A.,  i,  47. 
2:3:6:7-Tetramethoxyphenylzanthenol 

and  its  derivatives  (Kehrmaxn   and 

GiJNTHER),  A.,  i,  1012. 
2:3:6:7-Tetramethozy-9-phenylzaDthon- 

ium salts  (Kehrm ANN  and  Gunther), 

A.,  i,  1012. 
2:4:2':4'-Tetrainetlioxytriphenylcarbinol 

(Kauffmann  and  Kieser),  A.,  i,  854. 
2:4:2':4'-Tetrametlioxytriphenylmeth- 

ane  (Kauffmann  and  Kieser),  A.,  i, 

854. 


3:4:6 :6-Tetramethoxy-8-vinylphenanthr- 

ene      and       its       bronio-dcrivatives 

(Gadamer),  a.,  i,  47. 
aK-Tetramethyb/iaminodecane    and     its 

.salts  (V.    HitAiN),   A.,   i.    165. 
Tetramethylf^taminodiphenylacridyl- 

methane    and     its    quinouoid     base 

(PoRAiKoscHiTZ,      Ausc-HKAP,     and 

Amsleu),   a.,   i,   223. 
TetramethyW/aminodiphenyl'-yc/ohezyl- 

idenemethane,    priparation    of    (Le- 

MoL'LT),   A.,   i,   725. 
Tetramethylf/iaminodiphenylmethane, 

use  of, in  qualitative  analysis(CARN ey), 

A.,  ii,  298. 
Tetramethyl^i'aminodi-o-tolylcarbinol 

and  its  j)iciate  (Rassow  and  Reiter), 

A.,  i,  586. 
Tetramethylc^iaminodi-dtolyl  ketone 

and  its  salts  (Ra.s.so\v  and  Reitkr), 

A.,  i,  586. 
aTj-Tetramethyl'/taminoheptane  and   its 

salts  (V.  Brai-n),  a.,  i,  165. 
Tetrainethyl<i{/amino-A'^-ci/r/ohexene  and 

its  salts  (Willstattrr  and   Hatt), 

A.,  i,  545. 
4:4'-Tetraniethyl'//amino-4"-methyltri- 

phenylmethane,    3 '-amino-    and    5"- 

amino-,  comjtounds  of,  with  propargal- 

dehyde(REiTZENKTEiN  and  HonitbciOi 

A.,  i,  663. 
TetramethyWiaminocj/c/ooctadiene    and 

its  salts  (WiLiJJTATTKR  and  Wa.sei;), 

A.,i,  19. 
Tetramethyl(^<aminor2/(7ooctane  (Will- 

sTA'rrKR  and  W'ahek),  A.,  i,  19. 
Tetramethyle/iaminopentane  and  its  salts 

(v.  IJkain),  a.,  i,  105. 
TetramethyUrt'aminoplienyldi  o-tolyl- 

carbinol  and  its  liydiochloride  (Ras- 

ROW  and  Reutek),  A.,  i,  586. 
4:4'-,  and  4:6'-TetraniethyWtaminoph- 

enyl-m-tolylmethanes  and  their  salts 

(v.     Brain    ami     Kkiber),    A.,    i, 

970. 
4:4'-Tetramethyl'^<aminotriphenylmetli- 

ane-3"-azoplienol,  sodium  salt  (liEirz- 

KN.STKlN  and  BoNlT.scii),  A.,  i,  740. 
p;>'-Tetramethylr/iaminotriphenylmeth- 

ane-m-car  boxy  lie      acid      (Simonls 

Boehmk,  and  Benenson),  A.,  i,  565, 
Tetramethyl'/i-;^-anunotriphenylmethyl- 

amine  (Villkjer  and   Kopeihchni), 

A.,  i,   1030. 
l:3:5:7-Tetramethylanthraquinone,  4:8- 
dimtro-  (Seer  and   Ehrenzweig), 
A.,  i,  276. 

2-A:6:S-tetranitTO-  (Seer  and  Ehrenz- 
weig), A.,  i,  276. 
l:l:3:3-Tetrametbylc(/c/c-butane-2:4-diol, 

and   its   diacetyl    derivative   (Wede- 

KiND  and  Miller),  A.,  i,  17. 
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l:l:3:3-Tetrametliyl-2:4-diethylc2/c/o- 

butane-2:4-diol  and  di-iodo-  (Wede- 

KiNi)  and  Miller),  A.,  i,  17. 
l:l:3:3-Tetramethyl-2:4-diethylcv/cZo- 

butane    (Wedekind    and    Miller), 

A.,  i,  17. 
Tetramethyldiglycollic  acid,  and  its  lead 

salt  and  diethyl  ester  (Dui'OXt),  A.,  i, 

483. 
1 : 1 :2:2-Tetrametliyl-3 :4-dimethyIene- 

cijdo'buta.ne  (Lebedeff),  A.,  i,  173. 
2:4:2':4'-Tetramethyldiphenyldicarb- 

oxylicacid(LiE[5EKMANNandKARi)Os), 

A.,  i,  466. 
3:3'-Tetramethylenedibeiizospiropyraii 

(BoKSCHE  and  Geyer),  A.,  i,  894. 
2:2:6:6-Tetramethyl  4-ethylpiperidine, 

4-hydroxy-,  and  its  salts  (Clarke  and 

Francis),  A.,  i,  722. 
2:2:6:6-Tetramethyl-4-etliyl-l:2:6:6- 

tetrahydropiperidine.      See   4-Ethyl- 

tiiacetonine. 
aafifi-  and  ao/Sy-Tetramethylguanidines, 

salts  of  (Schenck),  A.,  i,  425. 
afi$0'-  and  ;8;8y3'3'-Tetramethylguanid- 

ines  and  their  salts  (Schknck),  A.,  i, 

685. 
l:2:4:5-Tetramethyle!/(Z(;hexane   (Will- 

statter  and  Hatt),  A.,  i,  545. 
Tetramethylindigotin     (Gattermann), 

A.,  i,  984. 
l:l':6:5'-Tetramethylindigotiji  (Ettino- 

er  and  Frif.dlander),  A.,  i,  728. 
4:6:4':5'-Tetramethylindigotin     (KuNC- 

KELL  and  Schneider),  A.,  i,  915 
Tetramethylnorstrophantin  (Herzig  and 

ScHONBAcn),  A.,  i,  707. 
;33'?r)-Tetramethyloctane       (Delacre), 

A.,  i,  1. 
Tetramethylphenosafranine  and  its  salts 

(Balls,     Hewitt,    and    Newman), 

T.,  1848. 
Tetramethylpyrocolldicarboxylic     acid, 

ethyl    ester    (Piloty    and    Wilkk), 

A.,  i,  899. 
Tetramethylpyrrole     and     its     picrate 

(PLANCHERand  Zambonini),  A.,i,646. 
Tetramethylquercitrin    and    its    acetyl 

derivative  (Herzig  and  Schonbach  : 

Herzig  and  Bottcher),  A.,  i,  707. 
2:5:6:8-TetraiiiethyIquinoline,   salts    of 

(Garrod,   Jones,   and    Evans),    T., 

1393. 
2:2:5: 5 -Tetramethy Itetrahy drof uran,  3 - 

hydroxy-,    and    its    salts    (Dupont), 

A.,   i,  290. 
2:5:6:8-Tetramethyltetrahydroquinoline 

and  its  salts  and  benzoyl  derivative 

(Garrod,    Jones,   and    Evans),   T., 

1393;   P.,  164. 
' '  Tetramethylthioindigo  "      K  a  lle     & 

Co.),  A.,  i,  487. 

c.  ii. 


1:3:4:5-Tetramethyluracil      (Kircher), 

A.,  i,  54. 
Tetra-/3-iiaphthyItetrazen  ( WiKLAND  and 

SiJ.ssER),  A.,  i,  905. 
Tetranuclease  (Jones),  A.,  i,  671. 
l:3:4:5-Tetraphenyl-2:3-diliydro-2-gIy- 

ozalone  and  its  picrate  (Brazier  and 

McCoMBiE),  T.,  2.354  ;  P.,  287. 
l:3:4:5-Tetraphenyl-2:3-dihydro-2-gly- 

oxalthione  (Brazier  and  McComhie), 

T.,  2357  ;  P.,  288. 
Tetraphenyihydrazine,    p-nitro-    (Wie- 

LAND  and  RosEEU),  A.,  i,  906. 
Tetraphenylsuccinonitrile,    tetrachloro- 

(STOLLit  and  Schmidt),  A.,  i,  981. 
Tetrapropylammonium  chloride,  specific 

volume  of  solutions  of(McDAViD),  A., 

ii,  433. 
Tetrapyridinechromium,  (Wfluoro-,  salts 

(CosTACHKSCU),  A.,  i,  493. 
Tetrapyridineferrous    chloride    (Costa - 

cHEsciT  and  Spacu),  A.,  i,  491. 
Tetrasalphaminoplatinoua      acid,     am- 

nioniuni,  potiissium,  and  sodium  salts 

(Rambero  and  Kallenberg),  A.,  ii, 

651. 
Tetrathiophosphoric    acid.     See   under 

Phosphorus. 
Tetrao-tolylhydrazine    (Wieland   and 

StJssER),  A.,  i,  905. 
»-Tetratriacontane    (Gascard),    A.,    i, 

65. 
Tetra[trimethylcarbonatogalloyl]-o- 

methylglucoside        (Fischer       and 

Freudenrerg),  a.,  i,  472. 
Tetrazens,   dissociation    of    (Wieland 

and  Fressel),  A.,  i,  903. 
Tetrazole,  cyano-.    See  Tetrazole-5-carb- 

oxylonitrile. 
Tetrazole- 5-carboxylonitrile  (cyanotetra- 

zole)  and  its  salts  (Oliveri-Mandala 

and  Passalacqua),  A.,  i,  144. 
Tetrolacetal,  action  of  potassium  hydr- 
oxide on  (Viguier),  a.,  i,  161. 
Tetrolaldebyde,     attempt     to     prepare 

(Viguier),  A.,  i,  7. 
Tetronic  acid,  o-cyano-  (Anschutz),  A., 

i,  836. 
Thallic  salts.     See  under  Thallium. 
Thallium,  production  of  a  steady  flame 

of  (Lowry),  p.,  65. 
Thallium  alloys  with  mercury,  thermo- 
meter   made     of    (McIntosh    and 
Johnson),  A.,  ii,  827. 

with  tellurium  (ChikashigS),  A.,  ii, 
1057. 
Thallium  haloids,  electrical  conductivity 
of  (Tubandt  and  Lorenz),  A.,  ii, 
1124. 

Thallic  bromate,  chlorate,  /jerchlorate, 
and  iodate  (Geweoke),  A.,  ii, 
646. 
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Thallium  electrode.    See  Electrode  ander 

Electrochemistry. 
Thermochk.mi.stky  : — 
Thermodynamic    theories    (Planck), 

A.,  ii,  -230. 
Heat,    Nernst's    theorem   of   (Kohn- 
sTAMif,  Oknstkin,  and  Sohxf- 
RR),  A.,  ii,  S'28. 
production  of,  in  the  dog,  after  an 
abundant  meat  diet  (Williams, 
RicHK,  and  Lu.sk),  A.,  ii,  270. 
Temperature,  relation  between  rotation 
ot   optically  active  subatances  and 
(Patterson),  P.,  824. 
Thermoelement,    value    of    the,   for 
temperatures     between     200°     and 
1100°  (Adams  and  Johnston),  A., 
ii,  624. 
Thermometer    of   thallium    amalgam 
(McI.ntosh  and  Johnson),  A.,  ii, 
827. 
for     melting-point     determinations 

(Wheeler),  A.,  ii,  932. 
with  stirring  rod  (Scholz),  A.,  ii, 

736. 
nitrogen,    use    of    the    (Day  'and 
Sohman),   a.,  ii,  531. 
Thermometer    holder    for    distilling 

Masks  (Krei'ni)),  A.,  ii,  932. 
Thermo-regulatora   (Bousfield),   A., 

ii,  828. 
Thermostat,  accurate  (Collins),  A., 
ii,  548. 
Tapour  (Fletchek  and  Ttrkr),  P., 
189. 
Thermostats  (Marshall),  A.,  ii,  827; 

(CUM.M1NO),  A.,  ii,  828. 
Calorimeter,  respiration  (Williams), 

A.,  ii,  1184. 
Calorimetry,  animal  (Williams),  A., 
ii,  1184  ;   (Fisher  and  Wishart), 
A.,  ii,   1185 ;    ("Williams,  Riche, 
and  Ltt.sk  :  LnsK),  A.,  ii,  1189. 
Specific  heat  (Bronstep),  A.,  ii,  897. 
theory  of  (Debye),  A.,  ii,  1134. 
measurements  of,  at  low   tempera- 
tures (Ru.ssell),  a.,  ii,  232. 
of  gasps    (Bjerrum),   A.,   ii,   232  ; 
(Lewis    and  Randall),   A.,   ii, 
897. 
of  liquids  (Ldssana),  A.,  ii,  1135. 
of  binary  mixtures  (Schulze),  A., 

ii,  327,  428,  532,  624. 
of  metals,  role  of  the  free  electrons  in 

(Koenigsberger),  a.,  ii,  427. 
of  crystalline  salts  (Jackson),  A., 
ii,  1134. 
Heat  of  combustion  of  acyclic  hydro- 
carbons   (Lobo    G6mez),     a.,    ii, 
736. 
Heat  of  formation  of  solid  solutions 
(Bru.vi  and  Amadori),  A.,  ii,  899. 


Thermochemistry  : — 

Heat  of  hydration  of  alkaline  earth 
hydro-xides  (Joki.ssen),  A.,  ii,  626. 

Heat    of     liquefaction     of     colloids 
(Frank),  A.,  ii,  20. 

Heat    of    vaporisation    of    mixtures 
(Masin(i),  a.,  ii,  1137. 
latent,   of  mixed   liquids  (Tyrer), 
T.,  81,  1104;  P.,  128. 
Thermomagnetic  properties  of  elements 

(Owen),  A.,  ii,  227,  425. 
Thermo-osmosis  (Avhekt),  A.,  ii,  900. 
Thermotropy  and  phototropy  (Senier, 

Shetheard,  and  Clarke),  T.,  1950; 

P.,  236. 
1:3-Thiasine,   5-nitro-2-imino-,   and    its 

acetyl  derivative  (Hale  and  Brill), 

A.,  i,  306. 
Thlaiines  (Mohlau,    Beysohlag,   and 

Kohres),  a.,  i,  212. 
1:3-Thiazines,  formation  of,  from  thio- 

carbamide  (Hale  and  Brill),  A.,  i, 

306. 
Thienoylacetaldehyde  and  its  derivatives 

(Kemiek  and  Schwauz),  A.,  i,  866. 
4-Thienyl-2:6-dimethyldihydropyridine- 

3:6-dicarbozylio      acid,     ethyl     ester 

((jRisHKEwrr.scH-TROcHiMovvsKY  and 

MATKcinnKvrrsrn),  A.,  i,  642. 
4-Thienyl  2:6  dimethylpyridine  3:6-di- 

carbozylic  acid  and  its  salts  and  ethyl 

ester     (Grishkewit.sch-Trochimow- 

KKY    and    MATSCHirREVITSCH),    A.,    i, 

642. 
a-Thienyl  /3j3-di  thiol  vinyl  ketone,  salts 
and     derivatives     of     (Kklber     and 
Schwarz),  a.,  i,  207. 
a-Thienyl  ethyl  ketone,  desanrin   from 

(Kei.iikk  and  Sciiwar/),  A.,  i,  207. 
Thienylideneacetone  and  its  dibromide 
(Grishkewitsch-Trochimowsky  and 
Mat.schurevitsch),  a.,  i,  642. 
Thienylideneacetophenone    and    its   di- 
bromide      (Grisukkwitsch-Trochi- 
MowsKY  and  Matschurevitsch),  A., 
i,  642. 
Thioamides  (Johnson  and  Burnham), 

A.,  i,  304. 
Thiocarbamide,  isomerism  of  ammonium 
thiocyanate      and      (Atkins      and 
Werner),  T.,  1167;  P.,  141. 
and  ammonium  thiocyanate,  influence 
of  salts  on  the  isomerism  of  (Atkins 
and  Werner),  T.,  1982;  P.,  233. 
formation  of  l:3-thiazines  from  (Hale 

and  Brill),  A.,  i,  306. 
ititeraction  of  iodine  and  (Werner), 

T,,  2166  ;  P.,  240. 
action  of  nitrous  acid  on  (Werner), 

T.,  2180;  P.,  241. 
action     of     phenyltliiocarbimide     on 
(Pieroni),  a.,  i,  752. 
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Thiocarbamide,   additive  compounds  of 
saline    iodides    and    (Atkins    and 
Werner),  T.,  1989  ;  P.,  234. 
compounds    of,    with    rubidium    and 
cajsium  iodides  and  potassium  thio- 
cyanate  (Atkins  and  Werner),  T., 
1177  ;  r.,  141. 
Thiocarbamides,    constitution    and    re- 
actions of  (Dixon  and  Taylor),  T., 
2502;  P.,  265. 
Thiocarbimides  (Schneider),  A.,  i,  954. 

preparation  of  (Kaluza),  A.,  i,  440. 
c^ilhiocarbonic  acid,  diphenylsemicarb- 
azides  and  dipheuylsemicarbazones  of 
esters  of  (Busch),  A.,  i,  221. 
Thiocyanates,  influence  of  the  ingestion 
of  (Diena),  a.,  ii,  373. 
interaction  of  bromine  with  (KoNio), 

A.,  i,  16. 
alkaline,  toxicity  of  (Franz),  A.,  ii, 
668. 
Thiocyanic  acid,  ]>ure,  preparation  and 
properties  of  (RiJCK  and  Steinmetz), 
A.,  i,  954. 
2-Thiohydantoin-4  propionic  acid  (John- 
son and  Guest),  A.,  i,  317. 
"Thioindigo."       See     IBisoxythionaidi- 

then. 
2-Thiol-3  acetyl-4-methylhydantoin 

(Johnson),  A.,  i,  391. 
Thiolanthraquinone,    o-bromo-,    and   o- 
chloro-.       See      a-Anthraquinonesul- 
phenyl  bromide  and  chloride. 
1-Thiolanthraquiuone,  4-  and  5-amino-, 
derivatives  of  (Gattermann),  A.,  i, 
1000. 
2-Thiolanthraquinone  and  its  derivatives 

(Gattermann),  A.,  i,  999. 
2-Thiolantbraquinone,  1-amino-,  and  its 

derivatives  (Lenhard),  A.,  i,  996. 
Thiolbenzenes,    o-nitrobromo-,    and    o- 
nitrochloro-  (ZiNCKE  and  Farr),  A., 
i,  763. 
o-Xbiolbenzoic  acid,  preparation  of  de- 
rivatives   of    (Badische   Anilin-    & 
Soda-Fabrik),  a.,  i,  111. 
4'-Thiol-o-beiizoylbenzoicacid(BADiscHE 
Anilin-  &  Soda-Fabrik),  A.,  i,  876. 
Thiolcamphoric  acid  (Richter),  A.,  i, 

942. 
2-Thiol-4:5diphenyl-2:5-dihydroglyoxa- 
line  and   its   derivatives  (Biltz   and 
Krebs),  a.,  i,  909. 
Thioldiphenylglyoxalone,   reduction   of 

(Biltz  and  1\rebs),  A.,  i,  908. 
6-Thiol-2-imino-4-methyl-l:3:5-triazine 

(Ostrogovich),  a.,  i,  320. 
l-Tbiol-2-methylanthraquinone,  deriva- 
tives of  (Oattermann),  A.,  i,  999. 
Thiolnapbtbalene,        4-aniiuo-l-bromo-, 
4-amiuo-l-chloro-,    acetyl   derivatives    j 
(ZiNCKEand  Schutz),  A.,  i,  257.  | 


8-Thiol-l-naphtlioic  acid,  anhydride  of 
(Friedlander,      Woroshzow      and 

Eckstein),  A.,  i,  294. 
o-Thiolphenylacetic  acid  and  its  sodium 

.salt  (Marsciialk),  A.,  i,  576. 
2-Thiol-2-piperidyl-3-6thyl-4-oxazoli- 

done  (Holmbero),  A.,  i,  133. 
2-Thiol-2-piperidyl-3-phenyI-4-oxazoli- 

done  (Holmberg),  A.,  i,  133. 
3-Thiolpropiomc       acid,        o-oximino- 

(JoHNSON  and  Siiepard),  A.,  i,  911. 
Tbionacetic  acid  and  its  methyl  ester 

(Mat.sui),  a.,  i,  262. 
Thionaphthen    derivatives,    preparation 

of  (Kalle  and  Co.),  A.,  i,  126. 
Thionbenzoic    acid    and    its   salts  and 

methyl  ester  (Matsui),  A.,  i,  262. 
2-Thion-benzylidene-3-ethyl-4-oxazoli- 

done  (Holmberg),  A.,  i,  133. 
2-Tbion-3-ethyl-4-oxazolidone     (Holm- 
berg), A.,  i,  131. 
2-Thion-3-phenyl-5-benzylidene-4-oxa- 

zolidone  (Holmherg),  A.,  i,  133. 
2-Thion-3-pbenyl-4-oxazolidone   and  its 

derivatives  (Holmberg),  A.,  i,  132. 
Thionpropionic  acid,  and  its  lead  salt 

and   methyl    ester   (Matsui),    A.,    i, 

262. 
Thion-jj-toluic    acid    (Matsui),    A.,  i, 

262. 
Thionyl  chloride.     See  under  Sulphur. 
o-Tbionyldiisobutyric  acid  (Hilditch), 

A.,i,  71. 
"  Thionylindigo,"  synthesis  of,  and  its 

hydriodide  (Claa.sz),  A.,  i,  513. 
Thiophen,    preparation  of  (Steinkopf), 

A.,  i,  292. 
Tbiophens,  bromo-,  action  of  hydrogen 

peroxide  on  (Lanfky),  A.,  i,  487. 
Thiopbenaldehyde,  and  bromo-,  and  their 

derivatives    (Gattermann),     A.,    i, 

985. 
Thiophen-2-aldebyde,      derivatives      of 

(Grishkewit.sch-Trochimowsky  and 

Matschurevitsch),  a.,  i,  641. 
Thiophen-2-carboxylic      acid,      3:4-rfi- 

hydroxy-,   ethyl    and   methyl     esters 

(Hinsberg),  a.,  i,  895. 
Thiophenic    acid,    action    of    hydrogen 

peroxide  on  (Lanfry),  A.,  i,  717. 
Thiophenols  (Brand  and  Wirsing),  A., 

i,  666. 
3-Thiophen-2:4:5-tricarboxylic  acid,    3- 

hydroxy-,   2-ethyl   dihydrogen    ester, 

and  its  sodium  salt  (Hinsberg),  A.,  i, 

894. 
Thiopbosphoric  acid.     See  under  Phos- 
phorus. 
Thiopyronine.        See      Thioxanthinium 

chloride,  3:6-(immino-. 
l:4-Tbioxan     and     its    mercurichloride 

(Clarke),  T.,  1806. 
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Thioxanthinium    hydroxide,    3-atniuo-, 

and     3:6-<i/aniino-,     and     its    acetyl 

derivative,    salts  of  (Kehrmann  and 

LowY),  A.,  i,  207. 

Tbinram  diiulphidea   (v.    Braun'    and 

Deutsch),  a.,  i,  693. 
Thoria.     See  Tlioriiim  oxide. 
Thorianite,  composition  of  (Kobayashi), 
A.,ii,  1181. 
from  Ceylon,  analysis  of  (Jak6b  and 
Toit.oczKO),  A.,  ii,  178. 
Thorium,    chemistry    of  (Hauseb  and 
WiRTH),  A.,  i,  827  ;  (Wirth),  A., 
ii,  766. 
tna^^netic  spectrum  of  jB-rays   of  (v. 
Haeyer,  Habn,  and  MRtTNEU),A., 
ii,  409. 
discharf^  of  a-rays  from  (Barratt), 

A.,  ii,  408. 
range    of   a-rays   from    (Geiokb  and 

Nuttall),  a.,  ii,  1022. 
number  ofa- particles  given  by(LEflLlE), 

A.,  ii,  1023. 
fi-rays  from  the  prodncta  of  the  active 
deposit  of  (Hahn  and  Msitner), 
A.,  ii,  614. 
transformations  of  the  active  depmit 
of  (Mabsden  and  Darwin),  A.,  ii, 
823. 
disintegration  of  the  active  deposit  of 

(Meitner),  a  ,  ii,  723, 
emanation,  and   actinium  emanation, 
diffusion,  nnd   transformation   of 
(Leslie),  A.,  ii.  1032. 
a-porticles  expelled  in  the  disinte- 
gration  of  (Sattekly),  a.,    ii, 
1123. 
therapy  of  (Bickel:  Kojo),  A.,  ii, 

964  ;  (MiNAMi),  A.,  ii,  965. 
use   of,  in  therapeutics  (Turner), 

A.,  ii,  1195. 
estimation  of,  in  soils  (Satterlt), 
A.,  ii,  522. 
Thorium  oxide  (thoria),  preparation  of, 
from  monazite  sand  (Wirth),  A.,  ii, 
948. 
sulphate,  solubility   of,   in   sulphuric 
acid      and      in     lithium    sulphate 
(Barre),  a.,  ii,  771. 
Thorium,   estimation  of    (Rosenheim), 
a.,  ii,  869. 
separation  of  (Smith  and  James),  A., 
ii,  390;  (Koss),  A.,  ii,  809. 
Thorium-X,  therapy  of  (Bickel  :  KoJo), 
A.,     ii,    964;     (Minami),    A.,    ii, 
965. 
effect    of    intravenous    injection     of 
(TsiwiDis),  A.,  ii,  1080. 
Thortveitite  (Schetelig),  A.,  ii,  56. 
Thrombin,    effect   of    injection    of,    on 
coagulation  of  blood  (Davis),  A.,  ii, 
60. 


Thromboplastin,    preparation    of,    from 
tissues  (Cecil),  A.,ii,  60. 
presence  of,  in  blood-platelets  (Baynk- 

JoNKs),  A.,  ii,  459. 
role   of,    in   the   coagulation  of  blood 
(Howell),  A.,  ii,  60. 
Thuja  pUcata,  constituents  of  the  leaf- 
oil  of  (Rose  and  Livingston),  A.,  i, 
202. 
Thujenes,    isomeric  (Tschuoaeff    and 

FoMiN),  A.,  i,  479. 
S-ThnjylaileohoUPAOLiNi  and  Divizia), 

A.,  i,  6'i6. 
Thymol,  solubility  and  distribution  co- 
eHicionts    of     (Seidell),     A.,     ii, 
1153. 
oxidation  of  (CorsiN  and  HitRlssEY), 

A.,  i,  695. 
union    of,    in    red    blood   corpuscles 

(Usri),  A.,  ii,  1066. 
estimation  of  (Seidell),  A.,  ii,  696. 
a-Thymoxypropane,  7-chloro-i8-hydroxy- 
and  its  phenylurethane  (Marls),  T.,  J 
314.  \ 

Thymof,  nudein  of  the  (Addrrhalden 
and  Kashiwado),  A.,  ii,  1192. 
See  also  under  (! lands. 
Thymus-nncleio  acid,  structure  and  hy- 
drolysis of  (Levene  and  Jacobs),  A., 
i,  926. 
o-Thymylcarbonatobenioie    acid    (Kin- 
horn,    RoTHLAUF,   and    Seuffert), 
A.,  i,  32. 
Thyroid,  iodine  content  of  the  (Aldrich), 
A.,  ii,  1192. 
effects  of  feeding  on  (Carlson,  Rooks, 

and  McKiE),  A.,  ii,  468. 
injection  of   extract  of   (Caldwell), 

A.,  ii,  467. 
toxicity  of  extract  of  (French),  A.,  ii, 

468. 
dog's,  toxicity  of  the  (Stoland),  A., 

ii,  467. 
detection  of  the  substance  of,  in  blood 

(LrssKY).  A.,  ii,  612. 
See  also  under  Glands. 
Thyroideotomy,  effect  of,  on  the  physi- 
cal   properties    of    urine  and   serum 
(Paladino),  A.,  ii,  855. 
Tilletia  levis  and  T.  tritici,  constituents 

of  (Zellner),  a.,  ii,  196. 
Time  reactions  suitable  for  lecture  ex- 
periments (Glendinning  and  Stew- 
art), P.,  254. 
Tin,  occurrence  of,  in  canned  vegetables 
(Coebergh),  a.,  ii,  693. 
measurements    in    the    spectrum     of 

(Erochin),  a.,  ii,  878. 
series  in  the  spectrum  of  (van  Lohui- 

ZEN),  A.,  ii,  711. 
the  system-:  silver,  lead,  and  (Pabra- 
VANO),  A.,  ii,  759. 
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Tin   alloys    with   antimony    and     lead 

(Campbell),  A.,  ii,  1056. 

with    bismuth,    cadmium,    and    lead 

(Parka VANO  and  Sirovich),  A.,  ii, 

846. 

with  cadmium  (Schleicher),  A.,  ii, 

256  ;  (GuERTLER),  A.,  ii,  650. 
with   copper,    electrical  properties  of 

(Ledoux),  a.,  ii,  727. 
with  manganese,  magneto-optical  pro- 
perties of  (Martin),  A.,  ii,  1039. 
Tin   ^«^rattuoride,    compounds  of,    with 
ammonia  and  pyridine   (Wolter), 
A.,  ii,  262. 
sulphide,    equilibrium     of    antimony 
sulphide  with  (Parravano  and 
de  Cesaris),  a.,  ii,  771. 
equilibrium   of  lead  sulphide  with 
(Heike),  a.,  ii,  763. 
Stannic  iodide,  preparation  and  solu- 
bility of  (McDermott),  a.,  ii,  53. 
Stannic   acids,    isomeric    (Mecklen- 

berg),  a.,  ii,  355. 
Stannous    chloride,    fused,    reducing 
power  of  (Sandonnini  and  Au- 
keggi),  a.,  ii,  455. 
standard,     vessel      for     containing 
(Chumanoff),  a.,  ii,  680. 
Tin  organic  compounds  in  relation  to 
the  corresponding  silicon   compounds 
(Smith  and  Kipping),  T.,  2553;  P., 
313. 
Tin,  detection  of,   in  alloys  (Belasio), 
A.,  ii,  1099. 
estimation     of   (M.    N.    and    S.    C. 

Banerjee),  P.,  102. 
estimation    of,    electrolytically    (Be- 
lasio), A.,  ii,  1099. 
estimation  of,  in  canned  foods  (Schrei- 

BER  and  Taber),  A.,  ii,  95. 
estimation  of,  in  soft  solder  (Goodwin), 
A.,  ii,  496. 
Tin-plate,  estimation  of  lead  in  (Grato), 

A.,  ii,  998. 
TiTiantia fugax,  cyanogenetic  principles 

of  (Mirande),  a.,  ii,  1203. 
Tissues,  selective  colouring  of  (Schule- 
mann),  a.,  ii,  791,  859. 
thromboplastic      substance     of     the 

(Howell),  A. ,  ii,  1078. 
oxidation  in  (Usui),  A.,  ii,  853. 
influence  of  lack  of  oxygen  on  respira- 
tion of  (VerzAr),  a.,  ii,  851. 
relation     between    oxydase    and    the 
respiratory  activity    of   (Vernon), 
A.,  ii,  578. 
drying    of,    by  means  of  anhydrous 
sodium  sulphate  (Njegovan),  A., 
ii,  970. 
fixed     with     formaldehyde,     lecithin 
extracted  from  (Cruickshank),  A., 
ii,  961. 


{Tolyl  compounds,  Me—\.) 
Tissues.     See  also  Animal  tissues. 
Titanates.     See  under  Titanium. 
Titanium     compounds,     behaviour     of 
phenols,   naphthols,   and  phenolcarb- 
oxylic  acids  with  (Hauser  and  Lew- 
ite),  a.,  i,  847. 
Titanium  potassium  hydrogen   di-imide 
(Ruff  and  Treidel),  A.,  ii,  561. 
Titanic  nitride  (Ruff  and  Treidel), 
A.,ii,  561. 
Titanium  (Zioxide,  heat  of  formation  of 
(Mixter),  a.,  ii,  133. 
Titanates,  thermal  analysis  of  mixtures 
of  silicates  and  (Smolensky),  A.,  ii, 
160. 
Titanium,  estimation  of,  in  presence  of 

iron  (Thornton),  A.,  ii,  1000. 
'   separation  of  iron  and  (Bourion),  A., 

ii,  691. 
Toad,  tropical  {Bufo  agua),  active  prin- 
ciples from  the  (Abel  and  Macht), 
A.,  ii,  1193. 
Tobacco,     formation     of    alkaloids    in 
(Ravenna    and    Babini),    A.,   ii, 
83. 
estimation  of  nicotine  in  (Kissling), 
A.,  ii,  398  ;  (Harrison  and  Self), 
A.,  ii,  704  ;  (Toth),  A.,  ii,  1010. 
Tobacco     leaves,     green,     betaines     in 

(Deleano  and  Trier),  A.,  ii,  800. 
Tobacco    plants,    nicotine   in   (Ohuard 

and  Mellet),  A.,  ii,  979. 
Tobacco  smoke,  presence  of  ammonia  in 
(Vaubel),  a,,  ii,  83. 
injury  of  plants  by  (Bokorny),  A.,  ii, 

980. 
estimation    of   hydrocyanic    acid    in 
(Lkhmann  and  Gundermann),  A., 
ii,  859. 
OT-Tolualdehyde,  2-iodo-  (Mayer),  A.,  i, 

478. 
;;-Tolualdehyde-jp-methylbenzylhydra- 
zone    and    its    salts    (Curtius    and 
Sprenger),  a.,  i,  139. 
2:7-Tolualdeliyde-a-naphthylhydrazone 

(Padoa  and  Bovini),  A.,  i,  224. 
Toluene,  ultra-violet  absorption  spectrum 
of  (Cremer),  a.,  ii,  405. 
influence   of,    on   zymases  and  phos- 
phatese  (v.  Euler  and  Johansson), 
A.,  i,  817. 
compounds  of,  with  hydrogen  bromide 
and  with  chlorine  (Maass  and  Mc- 
Intosh),  a.,  i,  825. 
Toluene,       6-bromo-2-nitro-       (Fried- 
lander,  Bruckner,  and 
Deutsch),  a.,  i,  318. 
4-bromo-«-2-rfinitro-,  4-  and  6-chloro- 
w-2rfmitro-,    u-2-    and     4-rfinitro- 
(SociiSt^  Chimique  des  Usines  du 
Rh6ne),  a.,  i,  176. 
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Toluene,    6-chloro-3-hydroxy-,    and    4- 

chloro-2:3:5-<rihydroxy-  (Hexrich, 

Taubert,  and  Birknkr),  A.,  i,  185. 

2-chloro-3:5-rfj;nitro-,    preparation    of 

(BoRscHE  and  Fiedler),  A.,  i,  175. 

2:4-rfi>yano   (Borsohe),  A.,  i,  181. 

0-   and  p-nitro-,    speciKc    gravity    of 

solutions  of  (Hyde),  A.,  li,  1138. 
w-2-clin\tT0;  preparation  of  (Soci^TI^. 
Chimique  UE.S  UsiNEs  X)v  Rii6ne), 
A.,  i,  756. 
/riiiitro-,    comi)ounds   of,   with    benz- 
aldehvdepnenylbydrazones  (CiusA 
and  Vecchiotti).  A.,  i,  33. 
additive    compounds    of,    with    2- 
methyliudole,2:S-dimethylindole, 
carbazole,       and       phenylindole 
(CiusA  and  Vecchiotti),  A.,  i, 
755. 
4-;>-Tolaeneaio-l-beni7l-S-meth7l-5- 
pyraiolone    (Ctrtius    and     Schkei- 
])Erh),  a.,  i,  138. 
m-Tolaeneaio-iS  naphthol      (Norman), 

T.,  1921. 
1-0-      and       -;)-Tolaeneaio-2-naplith7l- 
methyl.ethera  and  their  hydrochlor- 
ides (Charrier  and  Ferreui),  A.,  i, 
813. 
0-,   m-,    and    ;>-Tolaeneaio-/3-naphthyl- 
amines  and    their  derivatives    (XoR- 
man),  T.,  1918;  P.,  -232. 
o-Tolnenebisazo-d-naphthol,  di-  and  tri- 

thio-  (Hoi)<;.s()N),  T.,  1699  ;  P.,  222. 
0-    and   ;)-Tolaenediasoniam    chlorides, 
compounds    of,    with    antimony    tri- 
chloride (May),  T.,  1038. 
4-jfTolaene8alpbonamino-.Vphen7l- 
pyridasonanthrone    (Ullmaxn     and 
MiNAJEKF),  A.,  i,  389. 
Tolaene-m-salphonio  acid,   w-cftchloro-, 
and    its    rhloride    and    sodium    salt 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  176. 
TolQene-;)-8alphonic    acid,   bomyl    and 
ethylpyridinium  esters  (Ferns  and 
Lapworth),  T.,  276. 
o-hydroxylarainophenyl,         o-nitroso- 
hydroxylaminophenyl  and  onitroso- 
phenyl    esters    of  (Baudisch    and 
Karzkff),  a.,  i,  442. 
o-naphthyl     ester     (Aktiex-Gesell- 

SCHAFT  Ft'R  ANILIN-FaBRIKATION), 

A.,  i,  183. 

4-chloro-2:6-dinitro-phenyl  and 3:5-di- 
nitro-o-tolyl  esters  (Ullmann  and 
Sxst),  A.,  i,  104. 

cD-ehloro-,  and  its  sodium  salt 
(Badische  Anilin-  &  Soda- 
Fabrik),    A.,  i,  176. 

«-2-dichloro-,  ethyl  ester  (Badische 
Anilin-  k  Soda-Fabrik),  A.,  i,  176. 


( Tolyl  ctnnpo  u  n  ds,  Me  =  1 . ) 
Tolaene  7'-8alphonic    acid,   2-nitro-,    5- 

nitro-o-tolyl  ester  (Reverdin),  A.,  i, 

■136. 
Toluene-iD-salphonylalanine    (Pope  and 

G1B.S0X),   T.,   94;"). 
8-Tolaene-;>-8ulphonyM:2:6-tn'amino- 

naphthalene  (Morgan  and  Mickle- 

thwait),  T.,  150. 
Tolnene-jD-snlphonyl-p-anisidide,  o- 

nitro-,  and  its  deriviitivia  (Heverdin 

and  DE  Luc),  A.,  i,  182. 
Toluene-;)-8alphonyU's'>butylamide(PorE 

and  Read),  T.,  521. 
4-Tolaene-/)-8alphonyldiphenyliodinium 

salts  (VViLLc.EKUDT  and  I'lockstiks), 

A.,  i,  257. 
Tolnene-jD-ealphonylmethylamino-;?- 

benzene-2-azo-7amino-a-napbthol-3- 

sulphonic  acid,  sodium  suit  (Morgan 

ami  Mkki.kihwait),  T.,  146. 
2-Toluene;»-8ulphonyl-2-methyl-l:2:6- 

/riaminonaphthalene    (.Mouoan     and 

MiCKLETHVVAIT),    T.,    152. 

Tolaene-;)-Balphonylmethyl-3-naphthyl- 
amine  (Morqan  and  Mickletuwait), 
T.,  150. 

2-Toluene-/>-8ulphonyl-2-inethyl-l:2- 
napbthylenediamine    (Muikjan     and 
MiiKi.KriiuAiT),  T.,   151. 

Toluene-;)  8ulphonylmethyl-wi-  and  -p- 
nitroanilines  (.NIokoan  and  Mickle- 
THWAIT),  T.,  144. 

Tolaene-;>'8alphonylmethyl-l-nitro-  and 
l:6-'fmitro-fl-naphthylamine(MoROAN 
and  Mickle  I II  WAIT),  T.,  150. 

os-Toluene-;)-8ulphonylmethyl-m-  and  p- 
phenylenediamine   and    their   deriva- 
tives (Morgan  and  MiCKLETHWAir),  • 
T.,  145. 

2-Toluene-;>-8ulphonyl-l:2-naphthylene- 
diamine  and  its  -6-8ulphonic  acid 
(Morgan  and  Micklethwait),  '!"., 
149. 

Tolaene-;9-8nlphonyUnnitroanisidine 
(Reveudin),  A.,  i,  963. 

Toluene-;j-8ulphonyl-l:6-ciimtro-/8-naph- 
thylamine   <Morgan    and    Micklk- 

THVVAIT^    T.,    148. 

2>-Toluene8nlphonylpropylwobutylam- 
ide,  preparation  of  (Pope  and  Read), 
T.,  521. 

o-Toloic  acid,  ethylene  ester  (Farben- 

FABRIKEN    VORM.    F.    BaYER   &    Co.), 

A.,  i,  554. 
o-Toluic  acid,  5-chloro-3-amino-  (Kalle 

&Co.),'.A.,  i,  209. 

p-Toluic  acid,  2:6-rfmmino-,  methyl  ester 

and  acetyl  derivative  (Kauffmann 

and  Weissel),  A.,  i,  865. 

«-chloro-,  and  its  chloride  (Badische 

Anilin-  &  Soda-Fabrik),  A. ,  i,  176. 
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(Tolyl  compounds,  J/c=l.) 

j9-Tolaic  acid,  w-rftchloro-,  methyl  ester 
(Wegscheideu  and  Suida),  A.,  i, 
976. 

o-Tolaidine,  condensation  of  formalde- 
hyde with  (Nastukoff  and  Krone- 
berg),  A.,  i,  962. 

o-Toluidine,  6-bromo-,  and  its  acetyl 
derivative  (Fuiedlander,  Bruck- 
ner, and  Deutsch),  A.,  i,  318. 
di-,  and  <ri-thio-,  and  their  salts  and 
derivatives  (Hodgson),  T.,  1696; 
P.,   222. 

m-Toluidine,  effect  of  heat  on  a  mixture 
of  benzaldehydecyanohyiirin  and 
(Bailey  and  McCombie),  T.,  2272  ; 
P.,  266. 

2'-Toluidine,  compound  of  phenylazoimide 
and  (Wolff  and  Kolasius),  A.,  i, 
1028. 
and  3-bromo-,  aldol  bases  from,  and 
their  derivativcs(EDWARDS,GARROD, 
and  Jones),  T.,  1380  ;  P.,  163. 
diacetyl  derivatives,  hydrochloride  of 
(Dehn),  a.,  i,  834. 

0-,  m-y  andj?-Toluidines,  telluri-bromides 
and  -chlorides  (Gutbier,  Fluby,  and 
Ewald),  a.,  i,  689. 

;?-Toluidine-2-methylsulphone  and  its 
acetyl  derivative  (Zincke  and  Roll- 
hausek),  a.,  i,  551. 

j9-Toluidine-2-metliyIsulplioxide  and  its 
acetyl  derivative  (Zincke  and  Roll- 
HAtfSER),  A.,  i,  551, 

^>Toluidine-2-sulplionic  acid,  acetyl 
derivative,  and  its  derivatives  (Zincke 
and  Rollhausek),  A.,  i,  549. 

^j-Toluidinoacetothioamide  (Johnson  and 
Burnham),  a.,  i,  305. 

ajj-Toluidinodiphenylacetic  acid  and  its 
ethyl  and  methyl  esters  (Klinger), 
A.,  i,  558. 

o-p-Toluidinodiphenylaceto-j'-toluidide 
(Klinger),  A.,  i,  557. 

4-Toluidino- 1  -methylanthraquinone 
(Heller,  Grunihal,   and  Kuhien- 
berg),  a.,  i,  359. 

8-p-Toluidino-5-phenoxyquiiiizarin 
(Frey),  a.,  i,  477. 

4-j[>-Toluidinophenylpyridazoneantlirone 
(Ullmann),  a.,  i,  1028. 

4-it?-Toluidinopyridazonan  throne  (Ull- 
mann and  Minajeff),  A.,  i,  388. 

7-;^Toluidino-10-p-tolyl-l-methyIsafran- 

ol  (Heller),  A.,  i,  917. 
T-o-Toluidino-lO-o-toIylsafranol     (Hel- 
ler), A.,  i,  917. 

^^-Toluonitrile,  oj-chloro-,  and  its  com- 
pound with  pyridine  (Badische 
Anilin-  &  Soda-Fabbik),  A.,  i,  355. 

^-Toluoyl  chloride,  wdtchloro-  (Weg- 
8CHEIDEE  and  Suida),  A.,  i,  976. 


( Tolyl  compounds,  Mc  =  1 . ) 
7?iToluoyl-o-benzoic      acid,     ^-bromo- 

( Heller,  Grunthal,  and  Kuhten- 

bkrg).  A.,  i,  358. 
Toluquinone,  4-chloro-3-hydroxy-  (Hen- 
rich,  Taubert,  and  Birkner),  A.,  i, 

184. 
o-Tolyl  ether,  bromo-,  rfibromo-,  chloro-, 
andc^ichloro-  (Mailhe  andMuRAX), 
A.,  i,  254,  348. 

niercaptan,   4-amino-,  and  its  deriva- 
tives (Zincke  and  Rollhaijser), 
A.,  i,  550. 
4-iodo-  (Zincke  and  Rollhaxjser), 
A.,  i,  551. 
?n -Tolyl  glycide  ether  (Marlb),  T.,  307. 

methyl  ether,  p-bromo-  (PscHORR  and 
Koch),  A.,  i,  767. 
p-Tolyl  etlier,  bromo-,  dihromo-,  chloro-, 

and  rfichloro-  (Mailhe  and  Murat), 

A.,  i,  254. 
1  -^J-Tolyl- 1 :2 :4-/naminonaphthaIene 

(Morgan  and   Micklethwait),    P., 

325. 
0-,   m-,   and  ^-Tolylaminosuccinotolyl- 

imides    and    nitroso-    (Warren  and 

Grose),  A.,  i,  961. 
i)-Tolyl-2-anthraquinonylcarbamide 

(Farbwerke    vorm.    Meister,    Lu- 
cius, and  Brijning),  A.,  i,  119. 
o-Tolyl-4-arsinic  acid,   1 -chloro-,  and  1- 

chloro-6-nitro-    (Farbwerke    vorm. 

Meister,  Lucius,  &  Brijning),  A.,  i, 

695. 
wi-Tolylarsinic  acid,  5-nitro-6-hydroxy- 

(Benda  and  Bertheim),  A.,  i,  63. 
1-0-   and    -^•Tolyl-4-benzylideneliydan- 

toins  and   2-thio-  (Johnson,    Pfau, 

and  Hodge),  A.,  i,  807. 
;3-j)-Tolylbutaldeliyde  and  its  derivatives 

(Blaise  and  Picaud),  A.,  i,  233. 
p  Tolyl->('-cumyliodonium        hydroxide, 

salts  of  (Willgerodt  and    Meyer), 

A.,  i,  22. 
^-Tolyldimethylsulphine  hydroxide  and 

its   salts  (Kehrmanx  and  Sava),  A., 

i,  968. 
3-jo-Tolyl-2:5-dimethyltetrahydrofuran, 

3-hydroxy-  (Dupont),  A.,  i,  291. 
jj-Tolyl-3)3-dithiolvinyl  ketone,  desaurin 

from  (Kelber  and  Schwarz),  A.,  i, 

207. 
Tolylene -3:4-  8ulphonylide    ( Ansc h trxz ), 

A.,  i,  852. 
p-Tolylethoxymethylethylcarbinol 

(Blaise  and  Picard),  A.,  i,  232. 
)3-o-Tolylethylamine      and      its      salts 

(Emde),  a.,  i,  802. 
p-ToljX   ethyl    ketone,     desaurin    from 

(Kelber  and  Schwarz),  A.,  i,  207. 
2?- Tolyl  heptadecyl  ketone  (Ryan  and 

Nolan),  A.,  i,  750. 
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(Tolyl  eonipauntb,  Me  =  l.) 
p-TolyUiomocampholio    aeid,   hydroxy-, 

sodium  salt  (Hali.eb),  A.,  i,  359. 
1-0-  and  -;)-Tolylhydaiitoiiis   (Johnson, 

Pfau,  and  Hodge),  A.,  i,  807. 
j9-/'-TolyUiydrozylamine,  3-cyano-,  and 

its  iminochloride  hydrochloride  (WiE- 

LAN0,  KosEEU,  and  Gambaimam),  A., 

i,  907. 
0;  m-,  and  ;>-Tolylideneanilines  (Law), 

T.,  15S. 
7/i-Tolylidene-j8-iiaphthylamlnei,  2-  and, 

6-hydroxy-  (Semkr,  SiiEfHRARD,  and 

Cl.AUKE),  T.,  \9f>6. 
?/i-Tolylidene-m-  andp-tolnidines  (Law), 

T.,  163. 
^'•Tolylidene-o-,   -m-,   and  -;>-tolaidinei 

(Law),  T..  162. 
;'-Tolylidenetriaioacetohydraside  (CuR- 

Tit's  and  Iio<'K.MUHL),  A.,  i,  426. 
/' Tolylmercnric     bromide     (Poi'E    and 

Gui-soN),  T.,  736. 
1  -p-Tolyl-a-naphthylamme,   2:4 -<it iiitro- 

(M(ti:<;AN    and    Mu.'KI.etiiwait),    P., 

32.''>. 
S-;;-Tolyl-2-methyl-4-dihydroqainaio- 
lone,    and    c^t'nitro-   ^Boukkt    and 
Geioer),  a.,  i,  396. 

methiodide  (Bo<;ERTaMd  Geiger),  A., 
i.  511. 
5-;>-Tolyl-2-methyldiphenylmethane-2'- 

earbozylie  acid  (Seek  and  Karl),  A., 

i,  572. 
o-ToIyI-2  methyl-4-ethylphenyliodo- 

niam  hydroxide  and  its  salts  (Will- 

UEKoDT  and  Jahs),  A.,  i,  22. 
;7-Tolylmethylketaxiiie    (CrnTiUH    and 

KoF),  A.,  i,  733. 
4-Tolyl-2-metbylsalphozide,      5-hronio- 

4-iodo-    (ZiNCKE   and    RollhaCser), 

A.,  i,  551. 
/3-o-TolyInaphthyIamine,  /)-chloro- 

(Knoll  k  Co.),  A.,  i,  345. 
j8-TO-Tolylnaphthylamine  ( K  noll  &  Co. ), 

A.,  i,  345. 
ao;    -m-,   and  -jD-Tolylnaphthylamines 

(Knoll  &  Co.),  A.,  i,  345. 
j»-TolyIozyacetone,  o-nitro-  (EoNio  and 

Becker),  A.,  i,  497. 
a-7n-Tolylozypropane,    7-chloro-i3-hydr- 

oxy-,  and  its  plienylurethane  (Marle\ 

T.,  312. 
p-ToIylpentadecylcarbinol  and  its  deriv- 
atives   (Ryan    and    Nolan),    A.,   i, 

750. 
yw-Tolyl   pentadecyl  ketone,  derivatives 

of  (Ryan  and  Nolan),  A.,  i,  749. 
Tolyl  phenylamyl  ketone  (v.  Braun  and 

Deut.sch),  A.,  i,  68S. 
p  -Tolylphenylmethanedicarbozylic  acid 

and  its  dimethyl  ester  (LiBBERMANN 

and  Rahts),  A.,  i,  466. 


( Tolyl  compounds,  Me  =  1. ) 
10-o-Tolyl«afranol,7-hydroxy- (Heller), 

A.,  i,  917. 
S-;'-Tolyl-2-8tyryl-4-dihydroqainaiolone 
(BooERT  nnd  Bkal),  A.,  i,   394. 

methiodide  (Bo(;ert  and  Geiger),  A., 
i,  511. 
o-Tolylthiolacetic  acid,  m-amino-  (Kalle 

k  Co.),  a.,  i,  452. 
m-Tolylthiolaoetic     acid,    4:6-rftchloro- 

(Kalle  k  Co.),  a.,  i,  770. 
0-  and  7n-Tolylthiolacetic  acids,  4-chloro- 

(KALLE&  Co.).  a.,  i,  .^)57. 
4-i)-Tolylthiolantliraqainone,    1  -amino-, 

and   1-thiocyano-  (GAnEK.MANN),  A., 

i,  1002. 
1-0-     and     -/^Tolylthiolanthraqainones 

(Gatpermann),  A.,  i,  1002. 
l-/>-TolylthioIanthraqainone-2-earb- 

ozylic    acid    (Badlschk    Anilin-    k 

Soda-Faiijuk),  a.,  i,  468. 
;)-ToIyIthioIanthraqaino&e-5-,    -6-,    and 

•8-ialphonio   acids,    polivxsium    salts 

(Gattkrmann),  a.,  i,  1002. 
4-Tolylthiolanthraquino- 1  -thiasole 

((Jaitek.mann),  a.,  i,  1005. 
4-p-Tolylthiol-l-methylthiolanthraqain- 

one  ((iAriERMANN),  A.,  i,  1003. 
«i-Tolyl-7n-  and  -/;-tolaidines  and  their 

hydrochlorides  (Law),  T.,  1»53. 
^'•Tolyl-o-,   -m-,   and   -;;-tolaidines  and 

their     hydrochlorides      (Law),      T., 

162.  ^ 
"Tore,"    formation    of,    in    pine-wood 

(Nordenskjold),  a.,  ii,  979. 
Torpedo  ocellata,  estimation  of  fat  in  the 

organs  of  (Reach  and  Widakowich), 

A.,  ii,  580. 
Tortoise,  heart  of.     See  Heart. 
Toralin,  isolation  of,  from  yeast  (£oie, 

Evans,  Moore,  Simpson,  and  Web- 
ster), A.,  ii,  794. 
Tozaemia    in    pregnancy    (Grube    and 

Reifferscheid),  a.,  ii,  470. 
Tozicity,  neutralisation  by  salts  of,  pro- 
duced   by   acids   (LoKB  and   Waste- 

nevk),  a.,  ii,  469. 
Transfasion,    theory    and    practice    of 

(HooAN  and  Fischer),  A.,  ii,  953. 
Transition    points,    viscometric    deter- 
mination of  (DuNSTAN  and  Langton), 

T.,  418;  P.,  14. 
Transport  numbers.     See  under  Electro- 
chemistry. 
Trass,    estimation   of   soluble  silica    in 

(Hambloch),  a.,  ii,  1095. 
Tremolite,  fusion  of  (Loewinson-Less- 

iNo),  A.,  ii,  950. 
Triacetonalkamine,    nitroso-     (Clarke 

and  Francis),  A.,  i,  722. 
Triacetonamine,  derivatives  of  (Clarke 

and  Francis),  A.,  i,  721. 
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Triacetonamine,   nitroso-,   catalytic  de- 
composition of,  by  alkalis  (Clibbens 

and  Francis),  T.,  2358  ;  P.,  291. 
Triacetoxymercuri-w-toluidine  and   its 

acetyl     derivative     (Schrauth     and 

Schoeller),  a.,  i,  930. 
Triacetoxymercuri-m-toluidinoacetic 

acid,    ethyl     ester    (Schrauth     and 

Schoeller),  A.,  i,  931. 
T^iacetyl-^a^abonolactone    (Paal    and 

Kinscher),  a.,  i,  31. 
Triacetylbenzylglucoside    bromohydrin 

(Fis(;HERaud  Zach),  A.,  i,  240. 
Triacetyldextrosebromohydrin(  Fischer 

and  Zach),  A.,  i,  239. 
Triacetylcj/cZohexantrioD  e,      oa-phenyl  - 

niethylhydrazone    of    (GoscHKE    and 

Tambor),  a.,  i,  447. 
Triacetylmentholglucoside  bromohydiin 

(Fischer  and  Zach),  A.,  i,  239. 
Triacetylphenolplithaleinimide      (Oddo 

and  Vassallo),  A.,  i,  794. 
Triacetyltrimethyldihydroanthrachrys- 

one  (Hirosi?;),  A.,  i,  875. 
li-Triacontane  (Gascard),  A.,  i,  65. 
Trialkylacetophenones,  action   of  mag- 
nesium  organic   compounds   on   (Ra- 

MART-LUCAS),  A.,  i,  351. 
Triamylose  and  its  nona-acetat*  (Prings- 

HEiM  and  Langhans),  A.,  i,  833. 
Trianhydrotrisdibenzylsilicanediol 

(RoBisoNand  Kipping),  T.,  2154  ;  P., 

245. 
Trianhydrotrisdiphenylsilicanediol 

(Kipping),  T.,  2136  ;  P.,  244. 
1:5-Triaiithrimide,      hydroxy-      (Farb- 

WERKE    VORM.     MeISTER,     LuCIUS,    & 

Brijning),  a.,  i,  996. 
Triarylcarbinols,  action  of  formic  acid  on 

(Guyot  and  Kovache),  A.,  i,   186, 

972. 
Triazo-acids,  hydrolytic  degradation  of 

(CuRTius),  A.,  i,  428. 
Triazo-acid-azoimides,    hydrolytic,    de- 
gradation of  (CuRTius),  A.,  i,  428. 
T-Triazobutyric    acid    and   its    deriva- 
tives (CuRTius  and   Giulini),  A.,  i, 

427. 
7-Triazobutyrylazoimide  (Cubtius  and 

Giulini),  a.,  i,  427. 
o  Triazo-7-cliloroisopropyl  alcohol  (For- 

sTER  and  Withers),  T.,  494. 
Triazo-compounds,   refraction    and    dis- 

p.rsion  of  (Philip).    T.,    1866;    P., 

226. 
Triazoethylenediurethane  (Curtius  and 

Hartmann),  a.,  i,  428. 
a-  and  3-Triazoethyluretlianes  (CuRTius 

and  Franzen),  A.,  i,  427. 
Triazo-group  (Forster  and  Withers), 

T.,  489  :  P.,  50  ;  (Forster  and  ScHA- 

eppi),  T.,  1359;  P.,  219. 


1:2-,  1:3-,  and  l:4-Triazo-iodo,   -iod080, 

and   -iodoxy-benzenes   (Forster  and 

SCHAEPPI),  T.,  1361. 
Triazomethylurethane     (Curtius     and 

Bockmuhl),  a.,  i,  426. 
1-Triazophenyl  2-,  3-,  and  4-iodochlor- 

ides   (Forster    nnd    Schaeppi),    T., 

1362. 
^  Triazopropionic  acid  (Curtius),  A.,  i, 

429. 
j8-Triazopropionoanilide  (Curtius    and 

Franzen),  a.,  i,  427. 
a-  and  jS-Triazopropionohydrazides  and 

their  derivatives  (Curtius  and  Fran- 
zen), A.,  i,  426. 
a-Triazopropionylazoimide  (Cubtius  and 

Franzen),  A.,  i,  426. 
$-  and  7-Triazopropylamine8  (Forster 

and  Withers),  T.,  491  ;  P.,  50. 
7-Triazopropylcarbaniide  (FoRaTEB  and 

Withers),  T.,  492. 
7-Triazopropyluretliane    (Curtius    and 

Giulini),  A.,  i,  427. 
Triazosuccinoanilide       (Curtius      and 

Hartmann),  A.,  i,  429. 
Triazosuccinic      acid,      diethyl      ester 

(Curtius    and    Hartmann),    A.,    i, 

427. 
Triazosuccinohydrazide  and  its  deriva- 
tives (Curtius  and  Hartmann),  A., 

i,  427. 
Triazosuccino-;)-toluidide  (Curtius  and 

Hartmann),  A.,  i,  428. 
Triazosuccinylazoimide    (Curtius    and 

Hartmann),  A.,  i,  428. 
Triazourethanes,  hydrolytic  degradation 

of  (Curtius),  A.,  i,  428. 
Tribenzhydrylamine    and    its     picrate 

(Fighter     and     Becker),     A.,     i, 

16. 
Tribenzoylgallodiacetophenone  ( H  elleb 

and  Fritsch),  A.,  i,  874. 
Tribenzylethylstannane     (Smith      and 

Kipping),  T.,  2560;  P.,  314. 
Tribenzylstibine   o.\ide    and   dichloride 

(Morgan   and  Micklethwait),    P., 

68. 
Tri-o-  carbethoxyphenylmelamine 

(McKee),  a.,  i,  140. 
Tri  -0-  carbomethoxypheny  Ime  lamine 

(McKee),  a.,  i,  140. 
i?-Tri-o-dipyridylferrous  salts  (Werner), 

A.,  i,  298. 
1 :2:4-Trietlioxybenzene,         5:6-rftnitro- 

(Blanksma),  a.,  i,  553. 
ao7-Triethoxy-A^-butylene  and  its  de- 
rivatives (Viguier),  a.,  i,  73. 
Triethylamine  salts  (Dehn),  A.,  i,  241, 

242. 
Triethylammoniom  nitrite,  and  its   de- 
composition and  sublimation  by  heat 

(Ray  and  Kakshit),  T.,  216. 
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Triethyl/^amyl8ilicaiie(BYODtN),  A,,  i, 

342. 
Triethyl-H-  and  uo-bntylsilicanea  (Byo- 

vts).  A.,  i,  342. 
Tri-o-ethylbutyrylhydraiide      (Stoll^ 

Mampel,  HowAi'KEL.aud  Leverkub), 

A.,  i,  227. 
Triethylenediamine  cobaltio  salts  (Wrr- 

NEit),  A.,  i,  167. 
Triethylpropylammoniam  iodide,    com- 
pound of  tliiocarbainide  and  (Atkins 

and  Wkkxkk),  T.,  1990. 
Triethyl-n-propyltilicane  (Bygu^n),  A., 

i.  342. 
Trifolium  repens,   hydrop;en  cyanide   in 

(MiiiANDE).  A.,  ii,  1085. 
Trigonellins,  action  of,  in  the  •  organiani 
(Kohlkausch),  a.,  ii,  74. 

excretion  of  nicotinic  acid  as  (AcKEK- 
MANN),  A.,  ii,  967. 
Triketo  3-acetyl-  and  •benzoyl-1-methyl- 

pyrrolidine     and      their     derivatives 

(Mi'MM  and  Beiigeli.),  a.,  i,  1015. 
Triketo-  5 :6  methy lenediozyhydrindene 

and  its  salts  and  derivatives  (HuHE- 

MANN),  T.,  788. 
Triketo- 1 -methy  Ipyrrolidine  (Mmii  and 

Bkroell),  a.,  i,  1016. 
Trilaarin,   action   of  concentrated    sul- 
phuric   acid    on    (Thiems),    A.,    i, 

333. 
Trimeroaridibatylammoniam         nitrite 

(Kav.  Kak.shit,  and  Vatva),  T.,  617  ; 

P.,  41. 
8:2' :4'-,  8:3':4',  and  6:2':6'-Trimethoxy- 

l-bensoyl-2:S-dimethylcoamarone 

(Ta-mbok,        GuN.sHKiic,        Kki.i.ku, 

Chanscuy-Hekzenbkug,  Rohrn- 

KNOPF,     and    LlCHTBMBAUlf),     A.,    i, 

44. 
8:3':4'-Trimethoxy-lbenioyl-2-methyl- 

coamarone      (Tambok,       Gunsbkrg, 

Keller,       Chanschy-Herzenberg, 

RosRXKNOPF,     and     Lichtenbaum), 

A.,  i,  45. 
/)-3:4:6-Trimethoxybenzoylozybeazoic 

acid,   methyl  ester  (.MArniNKR),  A., 

i,  267. 
6-(3':4':8')-Trimethoxybenzoyloxy-8:4- 

dimethoxybenzoic  acid,  methyl  ester 

(Mauthner),  a.,  i,  267. 
4-(3':4':5')-Trimethoxybenzoyloxy-3- 

metboxybenzoic    acid,    methyl    ester 

(Mavthner),  a.,  i,  267. 
2:4:6-Trimethoxybenzoylpropionic    acid 

and  its  methyl  ester  (Bargellini  and 

Giua),  a.,  i,  357. 
3:4:5-Trimethox3rpbthalic     acid,     crys- 
tallography of  (RosATi),  A.,  i,  866. 
oc^'p'-TrimethoxsrtriphenylcarbinoI 

(Kattffmanx  and  Pannwitz),  A.,  i, 

351. 


oo';;'-Trimethoxytriphenylmethane 

(Kai'kkmasn  and   Pannwitz),  A.,  i, 

351. 
Trimethylamina  hydrochloride,  influence 

of,  on  nutritive  exchanges  (DEtjUKFJ!, 

Rk.i;nier,  and  Moou),  A.,  ii,  188. 
Trimethylammo&iamacetio  acid,  calcium 

salt,  chloride  of  (ArziKs),  A.,  i,  169. 
a-Trimethylammonium/jchexoio       acid, 

salts  and  hetainc  of  (Novak),  A.,  i, 

338. 
a-Trimethylammoniumphenylpropionic 

acid,  .salt^    and   betainc  of   (Nuvak), 

A.,  i,  338. 
Trimethyldia;x*barmine    and    its    salts 

(Ha>k.nkratz),  a.,  i,  578. 
Trimethylene.     See  ri/r/oPropane. 
Triethylenediaminechromiam  salts 

(Wkknei'O,  a.,  i,  417. 
Triethylenediaminerhodium  salts  (Wer- 

NKK),  A.,  i,  418. 
Triglycerides,   saponification    of   (For- 
um), a.,  i,  826. 
Tri-indylmethane  colouring  matters  (El- 

LiNOER  and  Flamand),  a.,  i,  587. 
Trimannose     and      its      pheuylosazone 

(Pring.shkim),  a.,  i,  83.3. 
l:2:6-Trimethoxyanthraqainone  and  its 

salts  (KisciiKR  and  Zikgler),  A.,  i, 

765. 
1:2:4- Trimethoxybenzene,      b-.Q-dinitro- 

(Blank.sma),  a.,  i,  553. 
5(8':4':6')-Trimethoxybenzoyloxy-3:4- 

dimethoxybenzoic  acid  and  its  chloride 

(FisciiKR  and   Freudenbero),  A.,  i, 

888. 
3:4:5-Trimethoxyearboxyphthalide 

(Bari;ei.i,im  and  Molina),  A.,  i,  773. 
3:4:6-Trimethoxy//'/chloromethylphthal- 

ide  (Bari;kllini  ami  Molinaj,  A.,  i, 

773. 
3:4:6-TrimethoxyphenantIirene-9-carb- 

ozylic  acid,  8-bromo-  (Pschorr  and 

Koch),  A.,  i,  767. 
3:4:5-     and      3:4:7-Trimethoxyphexian- 

threne-9-carboxylic   acids  (IVciioRit, 

DicKHAU.sER,    and    Zkidlkk),  A.,    i, 

766. 
2:4:6-Trimethoxyphenylbenzothiazole 

(Bakoellini  and  Martegiani),  A., 

i,  981. 
3:4:6-Trimethoxyphthalanilic  acid 

(Bargelmni    and    Molina),    A.,    i, 

773. 
3:4:6-Trimethoxy-o-phthalic  acid,  deriva- 
tives of  (Bargellini  and  Molina), 

A.,  i,  773. 
3:4:6-TrimethoxyphthaIide(BARG£LLiNi 

and  Molina),  A.,  i,  773. 
aai3-Trimethyladipic   acid,   3- hydroxy-, 

and    its    derivatives    (Hardino),  T., 

1590;  P.,  219. 
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Trimethyldiaminodi-o-tolyliminometli- 
ane    methyl    sulphate    (Rassow  and 
Reutek),  a.,  i,  586. 

TrimethylcJiaminodi-o-tolyl  ketone  and 
its  salts  (Rassow  and  Reutek),  A., 
i,  586. 

2  Trimethylammonium- 1  -benzoquinone, 
2:6-,  and  4:6-c^wiitro-,  and  their  salts 
(Meldola  and  Hollely),  T.,  925. 

Trimethylanthrachrysone  and  its  acetyl 
derivative  (HiRcsh";),  A.,  i,  875. 

Trimethylcyanomethylammonium  iodide 
(v.  Braun,  Deutsch,  and  Sen  mat- 
loch),  A.,  i,  435. 

3:3'-Trimethylenedibenzos?H>opyran 
(BoRSCHE  and  Geyer),  A.,  i,  894. 

1  il-Trimethylenepiperidinium  iodide 
and  hydroxiile,  ami  decomposition  of 
t  lie  latter,  by  heat  (Dunlop),  T.,  1998  ; 
P.,  230. 

2-Trimethylenetetrahydrowoquinolin- 
ium  salts  (Jones  and  Dunlop),    T., 
1753  ;  P.,  221. 

Trimethylenetrisulplioxide  and  its  deri- 
vatives (Hinsberg),  a.,  i,  546. 

Trimethylethylammonium  iodide,  com- 
pound of  thiocarbamide  and  (Atkins 
and  Werner),  T.,  1990. 

A^-Trimethylglutamic  acid,  salts  of  (No- 
vak), A.,  i,  338. 

)33j3'-Trimethylguanidineplatiuichloride 
(Schenck),  a.,  i,  685. 

aa8-  and  oj87-Trimethylguanidines,  salts 
of  (Schenck),  A.,  i,  425. 

2; 6 :6-Trimethyl-0: 1:3  6 ic'j/cZohexane 
(Kijner),  a.,  i,  758. 

l:l:5-Trimethylc2/cZoliexanol  (  Masson), 
A.,  i,  280. 

l:l:6-TrimethyIct/cZohexaiione  and  its  de- 
rivatives (Masson),  A.,  i,  280. 

Trimethyl-a-methylallylammonium 
chloride  (Farbenfabriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  822. 

Trimethylparamide  (Mumm  and  Ber- 
gell),  a.,  i,  1015. 

/3i37-Trimethylpentaiie  (Clarke  and 
Jones),  A.,  i,  150. 

y357-Trimethylpentan-7-ol  (Clarke  and 
Jones),  A.,  i,  150. 

2:4:5-Trimetliyl-3-propylpyrrole  picrate 
(Fischer  and  Bartholomaus),  A.,  i, 
901. 

2:3:4-Trimetliylpyrrole  and  its  picrate 
(Piloty  and  Thannhauser),  A.,  i, 
736. 

2:6:8-Trimethylquinoline,  derivatives  of 
(Garrod,  Jones,  and  Evans), T., 1394. 

2:3:5-Trimethyltetrahydrofuran,  3-hy- 
droxy-  (Dupont),  A.,  i,  290. 

2:6:8-Trimethyltetraliydroquinoliiie,  de- 
rivatives of,  and  1-uitroso-  (Garrod, 
Jones,  and  Evans),  T.,  1394. 


4:6:7-  and  4:6:8-Trimethylthiocoamarin, 
and  5-uitro-  (Clayton  and  Godubn), 
T.,  214. 

Trimethyl^-o-tolylethylammoniiim  hy- 
droxide, salts  of  (Emde),  a.,  i,  802. 

Trimethyltrioxin,  c^ichloro-  (Mylo),  A., 
i,  335. 

1:4:5-,  and  8:4:5-Trimethyluracil  (Kir- 
cher),  a.,  i,   54. 

Tri-o-naphthoylhydrazide  (Stoll6, 

Mam  pel,    Holzapfel,    and    Lever- 
Kus),  A.,  i,  226. 

Tri-j8-naphtliyl-l:2-naphthylenediamine 
{a,-2-8-naphthylaminoimphthyldi-^- 
naphthylamine),  (Wieland  and  StJs- 
ser),  a.,  i,  905. 

Triolein,  equilibrium  of,  with  stearin 
and  with  palniitin  (Kremann  and 
ScHOULz),  A.,  ii,  1152. 

Trioxalochromiates  (Werner),  A.,  i, 
939. 

Tripalmitin,  equilibrium  of,  with  stearin 
and  with  olein  (Kremann  and 
ScHouLz),  A.,  ii,  1152. 

Triphenylacetic  acid,  esters  of,  and 
their  specific  rotation  (Tschugaeff 
andGLiNiN),  A.,  ii,  1020. 

Triphenylacetic  acid,  3-  and  5-amiiio- 
2:4-c^ihydroxy-,  5-bromo-3-nitro-2:4- 
(Zihydroxy-,  3:5-o?ibromo-2:4-c?ihydr- 
oxy-,5-chloro-3-amino-2:4-cJihydroxy-, 
5-chloro-2:4-c?ihydroxy-,  5-chloro-3- 
nitro-2:4-rfihydroxy-,  3:6-c?ichloro- 
2:4:5-<rihydroxy-,  5:6-rfichloro-2:3:4- 
^rthydroxy-,  ^entochloro-2:4-dihydr- 
oxy-,  3-  and  5-uitro-2:4-dihydroxy-, 
and  derivatives  (Fries  and  Kohl- 
iiAAs),  A.,  i,   661. 

s-Triphenylbenzene  (Knoll  &  Co.), 
A.,  i,  960. 

oa7-Triphenyl-5-benzylidene-;3-niethyl- 
?i-butyl    alcohol  (Reimer  and  Rey- 
nolds), A.,  i,  769. 

Triphenylcarbinols  (Kauffmann  and 
Pannwitz),  a.,  i,  351  ;  (Kauffmann 
and  Kieser),  A.,  i,  853. 

1:3:4- Triphenyl-2:3-dihydro-2-glyoxal- 
one     and     -thione    (McCombie     and 
Scarborough),  P.,  331. 

3:4:5-Triphenyl-2:3-dihydro-2-oxazolone 
(McCombie  and  Parkes),  T.,  1994  ; 
P.,  238. 

Triphenylglyoxaline,  reduction  of 
(Biltz  and  Krebs),  A.,  i,  909. 

Tripheuylmethane,        derivatives        of 
(Straus),  A.,  i,  989. 
preparation    of   (Farbenfabriken 
vorm.  F.  Bayer  k  Co.),  A.,  i, 
459. 

Triphenylmethane  colouring  matters, 
constitution  of  (Kauffmann),  A.,  i, 
397. 
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Triphenylmethanetriearbozylio        acid 

(LiEBEKMANN   and   Mitter),    a.,    i, 

466. 
Triphenylmethyl,    reduction    of,   under 

the  action   of  light  (ScHMlDLiN    and 

Gakcia-Bams),  a.,  i,  437. 
Triphenylmethylamine,         /r»-;)-amino- 

(ViLLioEK  and    Kopetschni),   A.,  i, 

1031. 
a77-Triphenyl-6-methylbatyrolaotone, 

7  hydroxy-  (Krimer  and  Reynolds), 

A.,  i,  769. 
Triphenylmethylearbasole  (Levy),  A.,  i, 

;{U4. 

3:4:6  Triphenyl  1/3  naphthyI2:8-di- 

hydro-2  glyoxal-one       and       -thione 

(Bkazier  and  MiCombie),  T.,  2356. 
8 :4:5  -Triphenyloxasalphinaiole       ( Mc  • 

CoMBiE  ami  Pakkes),  T.,   1997. 
a/S/STriphenylpropane,   tri-  and    heat- 

hydroxy-  (Lii'I'Mann),  A.,  i,  861. 
S:4:5-Triphenyl  2:S:4:6-t«trahydro-2- 

ozaiolone      (Cuowtiieii      and      Me- 

Combie),  p.,  315. 
2:4:6-Triph6nyl-l:S:6-triaiine,  5'-chloro- 

2'-hydroxy-'Hu(iHK.sandTlTHEUl.Kv), 

T.,  221  ;  P.;  6. 
S:4:6-Tripiienyl-l-o-,   w/i-,  and  -p-tolyl- 

2:3-dihydro-2-glyoxal-onM   and   -thi- 

onei  (Bkazier  and   McCombie),  T., 

23.^5. 
Tripropylamine  tialta  (Deiin),  A.,'i,  241. 

hydrochloride   and    acetyl    deriTative 
(Dehn),  a.,  i,  834. 

hydriodide,    compound    of    thiocarb- 
amide  and  (Atkins  and  Webnkr), 
T.,  1990. 
Tripropylammonlam    nitrite   (Ray  and 

Kaksiiit),  T.,  613;  P.,  41. 
Tripyridinechromiam,  <nfluoro-  and  its 

hydrate  (Cost.uhescu),  A.,  i,  493. 
Tripyrophoiphorio     acid.       See    under 

i'hosphorus. 
1 :2:3-Tris-diinethylaminoaiulo-4:6-di- 

phenylcyc/opentene  (Ruhemann  and 

Nacnton),  T.,  45. 
Tritindandione,  diammonium  derivative, 

andbromo-,  dihromo-,  broniohydroxy-, 

hydroxy-,      and      their      derivatives 

(Hantz.sch  and  Fischeh),  A.,  i,  873. 
Triunereari-bia-amido-salphonie     acid, 

potassium   hydrogen  salt  (Hofmann, 

BiESALSKi,  and  SoderlTind),  A.,  ii, 

765. 
Triatearin,  equilibrium  of,  with  palmitin 

and     with      olein     (Eremann      and 

ScHOULz),  A.,  ii,  1152. 
Trithienyl,  action  of  hydrogen  peroxide 

on  (Lanfry),  A.,  i,  1012. 
Tri[trimethyloar1)onatogalloyl]glycerol 

(Fischer  and  Freudenberg),  A.,  i, 

472. 


Trithiophosphorio     acid.       See     under 

Phosphorus. 
Trout,  action  of  monatomic  alcohols  on 

(Orro),  A.,  ii,  1082. 
Trypanosome  infection,  effect  of  potass- 
ium   hexataiitalate  on    the    action  of 
antimony  compounds  in  (Morgenuoth 
and  Ko-sentiiaiO,  A.,  ii,  376. 
Trypanosomei,    action   of  acridine   and 
3:5:9-trianiinoplienoxazoiuum  chloride 
on  (Laveran  and  Roudsky),  A.,  ii, 
75. 
Trypaln,  therraostal)iIity  of (Ohta),  A.,  i, 

927. 
proteolysis  experiments  with  (White 

and  Ckoziek),  A.,  ii,  62. 
action  of  colloids  on   (Pincussohn), 

A.,  i,  621. 
hydrolysis  of  ca.seinognn  by(WALTRR8), 

A.,  i,  522,  671. 
determination  of  the  relative  activity 

of  solutions  of  (Robertson),  A.,ii, 

819. 
toxic  action  of,  and  its  ability  to  digest 

living  tissues  ( Kirch hbim).  A.,  ii, 

190. 
inactivation  of(FuouiN  and  Compton), 

A.,  i,  60. 
protection    of,    from    destruction    by 

heat  (UE  Soitza),  A.,  i,  60. 
estimatioti  of  (Wald.schmidt),  A.,  ii, 

107. 
Tryptophan  (Abderhalden),  A.,  i,  521. 
condensation      of,      with      aldehydes 

(Homer),  A.,  i,  401. 
estimation     of,     colorimetrically,    in 

homy     material    (Fasal),    A.,    ii, 

1220. 
Tryptophol.    Seej3-Indolylethyl  alcohol. 
Tuberculin,    activator    for    (BiNO    and 

Ei,lek.mann),  a.,  ii,  788. 
Tubularia,   oxidation   processes    in   the 
regeneration  of  (v.  Schonborn),  A., 
ii,  464. 
Tamoars,   purines   and    purine-enzymes 

of  (Wells),  A.,  ii,  371. 
Tungsten,  in  minerals  from  Spain  (Gra- 

nell),  a.,  ii,  566. 
preparation    and    properties    of    pure 

(Ruff),  A.,  ii,  946. 
electrical   properties   of  (v.    Pirani), 

A.,  ii,  947. 
thermal  constants  of,    at  high   tem- 
peratures (Corbino),  a.,  ii,  327. 
melting    point    of   (v.    Pirani     and 

Meyer),  A.,  ii,  560. 
specific  heat  of,  at  high  temperatures 

(Corbino),  A.,  ii,  531. 
wrought,  solubility  of  (Rttder),  A.,  ii, 

454. 
Tungsten  alloys,  analysis  of  (Kuczyn- 
SKi),  A.,  ii,  208. 
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Tungsten  alloys : — 
Tungstic  acid,  photochemical  proper- 
ties of  (Vasilieva),  a.,  ii,  947. 
estimation   of  (Hekmann),   A,,  ii, 
1215. 
Metatnngstates,  constitution  of  (Co- 
PAux),  A. ,  ii,  454 ;   (Rosenheim), 
A.,  ii,  649. 
Tungsten,  detection  of  (Kafka),  A.,  ii, 
698. 
estimation  of,  in  ferrotungsten  (FiE- 

liER),  A.,  ii,  495. 
separation  of,    from   iron,   glucinum, 
and     aluminium     (Wunder     and 
ScHAPiRO),  A.,  ii,  1097. 
Turmeric,  detection  of,  in  mustard  (SiE- 

VERs),  A.,  ii,  1111. 

Turnips,effect  of  phosphorus  manuring  on 

(HARTWELLandHAMMErr),A.,ii,676. 

Turpentine  oil,  atmospheric  oxidation  of 

(KiNGZErr  and  Woodcock),  A.,  i, 

367. 

detection  of   adulteration    in    (Mau- 

cille),  a.,  ii,  870. 
detection  of  hydrocarbons   in   (Utz), 

A.,  ii,  1002. 
estimation  of  aromatic   hydrocarbons 
in  (Makcusson),  A.,  ii,  497. 
Turquoise,    crystallised,    from    Virginia 

(Schalt-er),  a.,  ii,  173. 
Typhoid  fever,  haematoporpl»rinuria  in 

(Arnold),  A.,  ii,  1195. 
Tyrosinase -cresol  reagent   for   peptides, 
polypeptides,  and  proteins  (Chodat), 
A.,  ii,  399. 
Tyrosine,  preparation  and  estimation  of 
(Abderhalden),  a.,  i,  261. 
formation  of  homogentisic  acid  after 
administration  of  (Abderhalden), 
A.,  ii,  585. 
derivatives,    action    of    oxydases    on 

(Funk),  T.,  1004;  P.,  140. 
picronolate  (Levene  and  van  Slyke), 

A.,  i,  682. 
colour  reagent  for  detection  of  (Folin 

and  Denis),  A.,  ii,  1011. 
estimation  of,  colorimetrically,  in  pro- 
teins (Folin  and  Denis),  A.,  ii,1012. 
Tyrosine,  2-  and  3-amino-,  and  the  tri- 
benzoyl    derivative    of   the    former 
(Funk),  T.,  1004;  P.,  140. 
3-bromo-,  and  its  salts  (Johnson  and 

Bengis),  a.,  i,  810. 
dt-iodo-   (Oswald  :    Abderhalden), 
A.,  i,  261. 
isolation     of,     from     iodojieptones 
(Macquaire),  a.,  i,  58,  354. 
S:5-di-iodo-,  preparation  of,  from  iodo- 

protein  (Oswald),  A.,  i,  57. 
thio-,  and  its  hydrochloride  and  di- 
sulphide    (Johnson    and    Braut- 
lecht),  a.,  i,  805. 


Tyrosiuehydantoic  acid.     See  Benzoyl- 

hydantoic  acid,  4-hydroxy-. 
Tyrosinehydantoin.      See   4-Benzylhyd- 

antoin,  ^^-hydroxy-. 
Tyrosol,  synthesis  of,  and  its  conversion 

into   hordenine   (Ehrlich   and   PlST- 

schimuka),  a.,  i,  853. 


Ultrafiltration,  use  of,  in  analysis  (Zsio- 
MONDY,  Wilke-Dorfurt,  and  v. 
Galecki),  a.,  ii,  382. 

Ultraphosphates.  See  under  Phos- 
phorus. 

Undecane,  aK-cU&mino-,  hydrochloride 
and  platinichloride,  and  aK-dihromo-, 
a\-dich\oro-,  and  a\-di-ioAo-  (v. 
Braun  and  Danziger),  A.,  i,  598. 

Undecenone  and  its  derivatives  (van 
Romburgh),  a.,  i,  38. 

MJndecenyl  alcohol  (van  Romburgh), 
a.,  i,  38. 

Undecinene  {n-nonylacdylene)  (Noerd- 
lingkr),  a.,  i,  232. 

Undecylbenzamide,  A-chloro-  (v.  Braun 
and  Danziger),  A.,  i,  598. 

Unsaturated  centres,  influence  of,  on 
the  absorptive  power  of  organic  com- 
pounds (Macbeth,  Strwart,  and 
Wright),  T.,  599  ;  P.,  71. 

Unsaturated  compounds  (Posner),   A. 
i,  453  ;  (Orechopf  and  Meerson), 
A.,  i,  621. 
spectrochemistry  of  (Auwers),  A.,  ii, 

109. 
refraction  and  dispersion  of  (Auwers), 

A.,  ii,  1013,  1015. 
induced  molecular  asymmetry  in  (Er- 

LENMAYER  and  HiLOENDORFF),  A., 

i,  772. 
valency    of  carbon    in    (TscHiTSCHi- 

babin),  a.,  i,  149. 
oxidation  of,  with  organic  peroxides 

(Prileschaeff),  a.,  i,  633. 
Uranine.     See  Fluorescein,  sodium  salt. 
Uranium,  atomic   weight  of  (Lebeau), 

A.,  ii,  848. 
in   mitierals    from    Madagascar    (La- 

CRoix),  A.,  ii,  567. 
discharge  of  a-rays  from  (Geioer  and 

Nuttall),  a.,  ii,  408. 
and    uranium-X,    an    active    element 

between  (Sirk),  A.,  ii,  519. 
anode.       See    Anode    uiider   Electro- 
chemistry. 
Uranium    salts,    Becquerel    effect    for 

(Schiller),  A.,  ii,  1127. 
changes  in  the  absorption  spectra  of, 

in  different  solvents  (Merton),  A., 

ii,  875. 
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TJraniam    salts,    action    of    polyhydric 
phenols  on  (Sikmssen),  A.,  i,  350. 
action  of,  on  micro-organisms  (AoUL- 

HON  and  Sazerac),  A.,  ii,  973. 
influence    of,    on    alcoholic    enzymes 
(Kayskr),  a.,  ii,  860. 
comi)ound8  of  hydi-azine  and  (Sal- 
VADORi),  A.,  ii,  1177. 
UranlTim  nitrate,  explosibility  of  (Iwan- 
off),  a.,  ii,  456. 
oxide,  heat  of  formation  of  (Mixter), 

A.,  ii,  899. 
XJranie  anhydride    and    its    hydrates 

(Lf.bkau),  A.,ii,  770. 
Uranona  oxide,   density  of,   and   its 
solubility  in  acids  (Raynaitd), 
A.,  ii,  948. 
soluhility  of,  in  acids  (Raynavo) 
A.,  ii,  166. 
Uranyl  salts,  compounds  of,  with  qni 
noline  (Inuuillbri  and  GoRi),  A. 
i,  660. 
Uranyl  nitrate,    anhydrous,    prepam 
tion  of  (Makk^os),  A.,  ii,  848 
decomposition  of,   by   heat  (Lx 

BEAU),  A.,  ii,  650. 
comitound      of,    with      nitrogen 
dioxide  (Spath),  A.,  ii,  948. 
cadmium,  nickel,  and  rhodium  ni- 
trates (I..V.NCIES),  A.,  ii,  455. 
Uranium  organic  oompoands  : — 
UranylanUine,  and  its  salts  (Inohil- 
I.EKI),  A.,  i,  620. 
Uranium,  estimation  of,  volumetrically 

iAr(;F.ii),  A.,  ii,  1098. 
Uranium  mieas,  rahiation   and   extrac- 
tion of  (Gi.ASEK),  A.,  ii,  1098. 
Urazole,    amino-,    silver  salt   (SroLLii, 

MaMI'EL,  H0LZAPFEL,andLBVERKi;8), 

A.,  i,  227. 
Urea  {carbamicU),  action  of  alkaloids  on 
the  formation  of  (Zanda),  A.,  ii,  280. 
estimation  of,   in  blood   (FoLiN    and 

Denis),  A.,  ii,  703. 
estimation  of,  in  urine  (Ekkcrantz 
and    Sodermann),    A.,     ii,    212  ; 
(FoLiN),  A.,  ii,  702  ;   (Ekecrantz 
and  Erikson),  A.,  ii,  703. 
See  also  Carbamide. 
Ureabromin  (Biltz),  A.,  i,  244. 
Urease,  distribution  of,  in  higher  plants 
(Zempi.6n),  a.,  ii,  674. 
action  of  (Armstrong  and  Hokton), 
a.,  i,  594. 
Ureometer,  new  (Tamayo),  A.,  ii,  212. 
Urethane  and  its  homologues,  mercury 

compounds  of  (PiERONi),  A.,  i,  245. 
Urethanoethylideneacetylaeetone 

(Biakchi),  a.,  i,  542. 
Uric  acid,  catalytic  action  of  lead  salts 
on  the  formation   and  destruction   of 
(Preti),  a.,  ii,  1076. 


Uric  acid,  decomiwsition  of,  by  radium 
emanation  (Mkjjernitsky),   A.,   ii, 
417. 
intluence  of  atoplian  on  the  formation 

of  (Frank),  A.,  ii,  659. 
preparation   of   xantliine    and  hypo- 
xanthine    from    (Sundvik),   A.,    i, 
321. 
sodinm  salt,  influence  of  radium-jy  on 
(Kf.kb  and  Lazakts),  A.,  i,  662. 
action  of  radium  emanation  on  (v. 
Knaffl-Lrnz  and  Wikchowski), 
A.,  ii,  522. 
glycols  and  their  reduction  and  their 
salts  (Biltz  and  Hkyn),  A.,  i,  689. 
detection  of  (Vitam),  A.,  ii,  211. 
colour  reagents  for  detection  of  (FoiJN 

and  Denis),  A.,  ii,  1011. 
detection  of,  in  blood  (Wkber),  A.,  ii, 

601. 
estimation  of,  with  iodine  (Reich  ardt), 

A.,  ii,  103. 
estimation  of,  by  means  of  phcspho- 
tun)(stic   acid  (FoMK   and  Macal- 
litm),  a.,  ii,  495. 
estimation  of,  in  urine  (Rieoler),  A., 
ii,    700;   (Sauzf^at),   A.,    ii,    701; 
(OiGLl :   Veli.kk),  a.,  ii,  814. 
estimation  of,  iodometrically  in  urine 
(Cauon),  a.,  ii,  502. 
Uridine,  Uaromo-,  and   hydroxy-  (Le- 

VF.NK  ami  La  Forge),  A.,i,  326. 
Uridineearbozylio  acid,  nitro-,  and  its 
derivatives  (Lkvene  and  La  Forge), 
A.,  i,  326. 
Urine,  chemical  action  of  (Quaoliahi- 
KI.LO),  A.,  ii,  185. 
effect  of  thyroidectomy  on  the  physical 
properties   of  (Paladino),    A.,    ii, 
855. 
reducing  properties  of  (Schulz),  A.,  ii, 

370. 
lipolytic   enzyme    in   (Pribram    and 

Lowy),  a.,  ii,  370. 
influence    of    magnesium    salts    and 
sodium  acetate  on   the    acidity   of 
(de  Jager),  a.,  ii,  276. 
excretion  of  amino-acids  in  (Signor- 

ELi.i),  A.,  ii,  370. 
excretion  of  chlorides  in  (Herrmanns- 
do  rfer),  A.,  ii,  276. 
excretion   of  iron    in,    in   pneumonia 

(Goodmann),  a.,  ii,  787. 
influence  of  hydrocyanic  acid  on  the  ex- 
cretion of  sulphur  in  (Maonanimi), 
A.,  ii,  71. 
nitrogen  in,  in  phosphorus  poisoning 

(Lshihara),  a.,  ii,  792. 
influence  of  phloridzin  ou  the  distribu- 
tion of  nitrogen  in  (Yoshikawa), 
A.,  ii,  71. 
of  birds  (Sharpe),  A.,  ii,  1194. 
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Urine,  children's,  creatine  in  (Fulin  and 

Denis),  A.,  ii,  465. 
diabetif^,  detection  of  glycuronic  acid 

in  (JoLLKs),  A.,  ii,  1217. 
human,    excretion     of    ammonia     in 
(Janney),  a.,  ii,  185. 

excretion  of  silicic  acid  in  (SCHULZ), 
A,,  ii,  370. 
of  women,  reducing  substances  in  the 

(Gronvall),  a.,  ii,  582. 
in  pregnancy  (Murlin  and  Bailey), 

A.,  ii,  371. 
undialysable  substances  in  (LABRii  and 

ViTRY),  A.,  ii,  582. 
diabetic,  undialysable    substances    in 

(Labb6  and  Vitry),  A.,  ii,  665, 
use  of  phosphotungstic  acid  to  clarify 

(May),  a.,  ii,  302. 
occurrence  of  lysine  in,  in  cystinuria 

(Ackermann  and  Kutscher),  A., 

ii,  72. 
analysis  of  (v.  Spindler),  A.,  ii,  703; 

(Long  and  Gephart),  A.,  ii,  961. 
detection    of    albumoses    in     (Fitti- 

paldi),  a.,  ii,  107. 
detection  of  bile  pigments  in  (Peter- 
sen), A.,  ii,  107  ;  (Crouzel),  A.,  ii, 

400. 
detection  of  blood  in  (Michel),  A.,  ii, 

1112. 
detection  of  glycuronic  acid  in  (Neu- 

BERO  and  Schewket),  A.,  ii,  1106. 
detection   of  sugar   in   (Salkowski), 

A.,  ii,  697  ;  (Blanc),  A.,  ii,  698. 
detection  and  estimation  of  sugar  in 

(Andersen),  A.,  ii,  101. 
estimation   of   acidity  of  (Grimbert 

and  Morel),  A.,   ii,  395. 
estimation  of  amino-acids,  gasometric- 

ally  in  (Levene  and  van  Slyke), 

A.,  ii,  1008. 
estimation  of  ammonia  in  (FoLiN  and 

Macallum),  a.,  ii,  683. 
estimation  of  benzoic  and  phenaceturic 

acids  in  (Steenbock),  A.,  ii,  501. 
estimation  of  calcium  in  (Bell),  A., 

ii,  808. 
estimation   of  dextrose    in   (Oppler  : 

Stutterheim),       a.,       ii,      100; 

(Frank),  A.,  ii,  608. 
estimation  of  hippuric  acid  in  (FoLiN 

and  Flanders),  A.,   ii,  396,  501  ; 

(Steenbock),  A.,  ii,  501  ;  (Hrynt- 

schak),  a.,  ii,  1007. 
estimation  of  Z-i3-hydroxybutyric  acid 

in  (Pribram),  A.,  ii,  700. 
estimation   of  indican    in   (Sammet), 

A.,  ii,  703. 
estimation  of  lactose  in  (Autenrieth 

and  Funk),  A.,  ii,  101. 
estimation  of  nitrates  in  (Caron),  A., 

ii,  296. 


Urine,  estimation  of  nitrogen  in  (Folin 

and  Farmer),  A.,  ii,  702. 
estimation  of  phenol  in  (Hensel),  A., 

ii,  695. 
estimation  of  mono-   and  di-metallic 

phosphates  in   (Lematte),   A.,   ii, 

703. 
estimation  of  quinine  in   (Baldoni), 

A.,  ii,  1219. 
estimation  of  sucrose  in  (Jolles),  A. , 

ii,  1004. 
estimation  of  sugar  in  (Bang),  A.,  ii, 

210. 
estimation    of    sugar,    creatine,    and 

creatinine     in    (Autenrieth    and 

MtJLLER),  A.,  ii,  101. 
estimation   of   urea    in    (Ekecrantz 

and    Sodermann),    A.,    ii,    212  ; 

(Folin),   A.,  ii,  702  ;  (Ekecrantz 

and  Erikson),  A.,  ii,  703. 
estimation  of  uric  acid  in  (Riegler), 

A.,  ii,  700  ;  (Sauzeat),  A.,  ii,  701  ; 

(GiGLI  :  Veller),  A.,  ii,  814. 
iodometric  estimation  of  uric  acid  in 

(Caron),  A.,  ii,  502. 
Urobilin,  spectrophotographic  investiga- 
tion of  (Lewin  and  Stenger),  A.,  ii, 
217. 
Urocanic  acid,  constitution  of  (Hunter), 

A.,  i,  584. 
Urushiol,   catalytic   reduction    of  (Ma- 
jima),  a.,  i,  883. 


V. 

Vaccines,  estimation  of  the  strength  of, 
gravimetrically  (Wilson  and  Dick- 
son), A.,  ii,  708. 
Vagns,  relation  of  calcium  to  tlie  cardio- 
inhibitory  function  of  the  (Hagan 
and  Ormond),  A.,  ii,  278. 
Valency  and  affinity  (Boeseken),  A.,  ii, 

443,  444  ;  (Boeseken,  Schweizer, 

and  VAN  DER  Want),  A.,  ii,  444. 
and  conduction  of  electricity  (Stark), 

A.,  ii,  621. 
relation    between    band   spectra    and 

(Stark),  A.,  ii,  403. 
relation  of,  to  stability  of  binary  me- 
tallic compounds  (Matig.von),  A., 

ii,  535. 
the  electron  conception  of  (Fry),  A. , 

ii,  546;  (Falk),  A.,  ii,  930. 
explanation  of  allotropy  by  the  electron 

theory  of  (Guthrie),  A.,  ii,  930. 
of  carbon  in  unsaturated  compounds 

(T-schitschibabin),  a.,  i,  149. 
auxiliary,  the  nature  of  (Ephraim), 
A.,  ii,  546. 

spectrochemistry    of  (Eisenlohr), 
A.,ii,  2, 
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Valeric  acid,  o])ticallj  active,  from  the 
putrefaction   of  proteins   (Neubkuo), 
A.,  ii,  76. 
)i- Valeric  acid,  and  8-ainino-,  conversion 
of  pyrrolidine-2-carboxylic  acid  into 
(Nkubbrc;),  a.,  ii,  76. 
o-hydroxy-8-amino-,    benzoyl    deriva- 
tive (SoKENSEN,  HoYRUi',  aud  An- 
derses), A.,  i,  14. 
7-Valerolactone,  oB-dichloro-   (Lecchs, 

GiTA,  and  IJkewstek),  A.,  i,  fi04. 
4-i«('ValeryIamino-5-a-bromoi.'>'OTaleryl- 
oxy-l-phenyl-3-methylpyraBole,        a- 
bronio-  (Faubwekke  vuum.  Meistir, 
Lucius,  k.  BrO.vino),  A.,  i,  136. 
4-i(oValer7laniino-8-ethoxy-l-plienyl-3- 
methylpyrazole  (Kakhwkkke    vor.m. 
Meisieu,  Lllils,  k  IJr.rNiNi;),  A.,  i, 
136. 
4- t.'ioValerylamino- 1  -  pheny  1- 2: 3- dime- 
thyl-5-pyrazolone,       and      a-broino- 
(Fauiuvekkk    voum.    Meister,    Lu- 
ciu-"*,  &  BrO.ninc),  a.,  i,  136. 
4-iJ<oValerylamiQo-lphenyl-3-methyl- 
pyrasole,       5-chloro-      (Faubwekke 
voBM.    Meistrr,   Lucius,   k  BrOk- 
IN(»),  A.,  i,  136. 
4-MuValerylamino  l-phenyl-3-methyl- 
5-pyraBolone      (Fakuwekkr     vorm. 
Meistkk,  Lucius,  k  BrOmino),  A.,  i, 
136. 
4-  /^Valerylamino-5-  /."wvaleryloxy-l- 
phenyl  3  methylpyrazole  (Farb- 

wekkk   vukm.    AlKi.srKK,    Lucius,  k 
BituNMNd),  A.,  i,  1.36. 
4  MoValerylmet}lylamino-l-phenyl-2:3- 
dimethyl  5pyrazolone     ( Fahbweukk 
voK.M.    -Mei.stek,    Lucius,   k  Buin- 
iNcj),  A.,  i,  516, 
o{- Valine  picronolate  (Lkvknk  and  van 

Slyke),  a.,  i,  682. 
Vanadium,  pure,  preparation  of  (Ruff 
and  Martin),  A.,  ii,  166. 
phamiacological  action  of  (Jackson), 
A.,  ii,  278. 
Vanadium  salts,  tervalent  (Rensohlbr), 

A.,  ii,  356. 
Vanadium  oxides,  heat  of  formation  of 
(MiXTER),  A.,  ii,  899. 
and  sulphides,  magnetic  properties 
of  (Wedekind  and  Horst),  A., 
ii,  228. 
pe)Uoxide,  action  of  calcium  fluoride 
on      (Manchot  :     Prandtl      aud 
Maxz),  a.,  ii,  561. 
Vanadic  acid,  colloidal,  preparation  of 
(Wegelin),  a.,  ii,  849. 
hetero-poly-acids    from    (Pkandtl 

and  Humbert),  A.,  ii,  167. 
estimation  of,  voluraetrically  (MiJL- 
LEK  and  Diefenthaler),  A.,  ii, 
300. 


Vanadium  organic  compounds  :  — 

Vanadium  u.xybisacetylacetonate    and 
teracetylttoetonate  (Morgan   and 
Mo.><s),'  P.,  199. 
terbenzoylacetonate,  oxybisbenzoyl- 
acetonate,andoxybi.sacetylmethyl- 
acetouate(MoK<iAN  and  Moss),  P., 
325. 
Vanadium,  estimation  of,   by  reduction 
with  liydrogen  peroxide  or  persul- 
phates  (Cain  and  Ho.stettbr),  A., 
ii,  356. 
estimation  of,,  in  steel    (Demorest), 
A.,  ii,  1100  ;  (Cain  and  1)emore.st  : 
Cain  and  HosTErrEu),  A.,  ii,  1101; 
(GARRArr),  A.,  ii,  1102. 
estimation    of,     in     .steel      aud    iron 

(CRITE.S),  A.,  ii,  391. 
estimation      of,      in      ferrovauadium 

(Slawik),  a.,  ii,  300. 
estimation     of,     in     vanadium    steel 

(Cain),  A.,  ii,  390. 
separation  of  chromium  from  (Cain), 
A  ,  ii,  692. 
Vanadium  steel,  estimation  of  manganese 
in  (<'ain),  a.,  ii,  494. 
estimation    of   vanadium   in  (Cain), 
A.,  ii,  390. 
Vanillic   acid,   5-nitro-,   methyl    ester, 
and   5:6-</tnitro-,    nnd    its  ferric  salt 
(Klemenc),  a.,  i,  460. 
Vanillin  and  iti  ethers,  chemical  action 
of  light  on  (Pdxeudu),  A.,  i,  193. 
condensation  product  of  2:4-dimethyl- 
quinoline      with     (Si'ALLINO      and 
CucciiiAUONi),  A.,  i,  582. 
Vanillin-anaphthylhydrazone     (Padoa 

and  iioviNl),  A.,  i,  224. 
Vanillylideneanthranilic  acid  (Ekklky 

and  Dean),  A,,  i,  212. 
Vanillylidenenicotinic   hydrazide,    and 
it8hydrochloride(MKYEKand  Mai.ly), 
A.,  i,  51.'). 
Vanillylidenetsonicotinic         hydrazide 

(Meveh  and  Mam.v),  A.,  i,  515. 
Vanillylidenepicolinic  hydrazide 

(Meykk  and  .Mai.ia'),  A.,  i,  515. 
Vanillylnitroethanol         (Rosenmund), 

A.,  i,  843. 
Vanillylnitroethylene       (Rosenmund), 

A.,  i,  843. 
Vaporisation  (v.  Juptner),  A.,  ii,  829. 
energy      changes      in     (Arrhenius), 
A.,  ii,  131. 
Vapour,    saturated,    elastic    force    of   a 

(Oi.live),  a.,  ii,  231. 
Vapour  density,  determination  of 
(P^gkrton),  a.,  ii,  22;  (Black- 
man),  A.,  ii,  134. 
modified  Victor  Meyer  apparatus  for 
(Henderson),  A.',  ii,  432;  (Gil), 
A.,  ii,  537. 
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Vapour    pressure   and    fluidity  (Bing- 
ham), A.,  ii,  333. 

determination  of  molecular  weights 
from  lowering  of  (Wuiuht),  P.,  96. 

of  hydrated  salts  (Bolte),  A.,  ii,  833. 

of  solutions  (Shortkh),  A.,  ii,  24. 

lines  of  binary  systems  (Kohnstamm 
and  Katz),  A.,  ii,  730. 

determination      of,      hygrometrically 
(Forbes),  A.,  ii,  897. 
Vasohypertensin  (Popielski),  A.,ii,470. 
Vegetables,  canned,  occurrence  of  tin  in 

(Coebergh),  a.,  ii,  693. 
Velocity    of    chemical    change.       See 

under  Affinity,  chemical. 
Velocity  of  crystallisation.     See  under 

Affinity,  chemical. 
Velocity      of     reaction.       See      under 

Affinity,  chemical. 
Velocity      of    reduction.       See    under 

Affinity,  chemical. 
Veratraldazine  (Pascal  and  Normand), 

A.,  i,  147. 
Veratric  acid,  5:6-rfinitro-,  and  its  salts 

and  methyl    ester  (Klemenc),  A.,  i, 

460. 
Veratrine,  action  of,  on  muscle  (Hoff- 
mann :  Lamm),  A.,  ii,  374. 
^^■Veratroyloxybenzoic      acid,      methyl 

ester  (Mauthneb),  A.,  i,  -267. 
4-Veratroyloxy-3-methoxybenzoic  acid, 

methyl  ester  (Mauthner),  A.,  i,  267. 
Veratryl   chloride,  5-brorao-  (Pschorr, 

Selle,  Koch,  Stoof,  and  Tbeidel), 

A.,  i,  776. 
Veratryl  alcohol,    5-bromo-  (Pschorr, 

Sells,  Koch,  Stoof,  and  Treidel), 

A.,  i,  776. 
Veratrylidene-7-methoxychromanone 

(Perkin  and  Robinson),  P.,  7. 
Verbascum  thapsus,  constituents  of  the 

roots  of  (Verdon),  A.,  ii,  481. 
Vernine,  identity  of,  with  the  guanine 

pentoside  from  molasses  (Schulze  and 

Trier),  A.,  i,  145. 
Veriumia  anthelmintica,  constituents  of 

(Bhaduri),  p.,  53. 
Vetivenic    acid    and    its  methyl    ester 

(Semmler,  Risse,  and Schroter),  A., 

i,  882. 
Vetivenol,    C15H24O,   and    its    chloride 

(Semmler,    Risse,   and    Schroter), 

A.,  i,  882. 
Vetiver  oil,  constituents  of  (Semmler, 

Risse,  and  Schroter),  A.,  i,  882. 
Vidine  and  its  auri-  and  jdatini-chloride 

(Njegovan),  a.,  ii,  195. 
Vine,    constituents    of    the     leaves    of 
(Deleano),  a.,  ii,  1086. 

constituents  of  the  sap,  leaves  and 
stem  of  the  (Shedd  and  Kastle), 
A.,  ii,  1086. 

c.  ii. 


Vinegar,  analysis  of  (Patebson),  A.,  ii, 

608. 
Vinyl  acetate,  /3-bromo-,  and  fi^-cHhromo- 

(Mylo),  a.,  i,  335. 
o-Vinylbenzyldimethylamine     and     its 

salts  (Emde),  a.,  i,  801. 
1-Vinylthiolanthraquinone     and      1-3 
chloro-  (Gattermann),  A.,  i,  1003. 
2-Vinylthiolanthraqainone       (Gatter 

MANN),   A.,  i,  1004. 
Violanthren  (Scholl),  A.,i,  195. 
Viscometer,  new  (Bingham  and  White) 
A.,  ii,  1144. 
for  use  with  blood  and  serum  (White) 
A.,  ii,  61. 
Viscosity  and  association  (Thole),  T. 
552  ;  P.,  51,  286. 
and  chemical  constitution  (DuNSTAN 
and  Thole  :  Dunstan,  Hilditch 
and  Thole),  P.,  269. 
absolute,   measurement  of  (Gurney) 

A.,  ii,  235. 
correlation    of,     with    other  physical 
properties     (Dunstan      and    Hil 
ditch),    a.,    ii,    435;     (Hilbitch 
and  Dunstan),   A.,  ii,  1143. 
relation  between   the   molecular  con- 
ductivity and  (Walden),  a.,  ii,  23. 
alteration     of,     with      concentration 

(Schall),  a.,  ii,  434,  739. 
of   ether-alcohol    mixtures  (Baker), 

T.,  1409  ;  P.,  16.5. 
of  gas  mixtures  (Thomsen),  A.,  ii,  23. 
of   liquids  (Porter),    A,,    ii,     434 ; 

(Sorkau),  a.,   ii,  900. 
of  solutions  (CnfeNEVEAu),  A.,  ii,  832. 
Viscostagmometer  (Traube),  A. ,  ii,  832. 
Vitriols,  knowledge  of  the  ancients  re- 
garding (Hofmann),  a.,  ii,  931. 
Voelckerite  (Rogers  and  Postma),  A., 

ii,  565. 
Volcano  of  the  island  of  Reunion,  consti- 
tution of  the  (Lacroix),  A,,  ii,  1061. 
Volume,  relation  between  pressure  and 
(Tammann),  a.,  ii,  538. 
molecular,      relation     between,     and 
structure    of   solid   chemical    com- 
pounds (Teltscher),  a.,  ii,  831. 
Volumes,   atomic,   and  spectra,  relation 

between  (Rossi),  A.,  ii,  22. 
Volumenometer,    mercury    (Verbeek), 
A.,  ii,  933. 

W. 

Walden  inversion  (McKenzie  and 
Clough),  T.,  390  ;  P.,  40  ;  (Fischer), 
A.,  i,  187  ;  (Biilmann),  A.,  i,  420  ; 
(Holmberg:  Leuchs,  Giua,  and 
Brewster),  A.,  i,  603  ;  (Senter),  A., 
i,  828  ;  (Fischer  and  Moreschi),  A., 
i,  836  ;  (Gadamer)  A.  i,  934. 
105 
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Wallflower,  oil  from  the  seeds  of  (Mat- 

THKs  and  Boltzk),  A.,  i,  601. 
Walnuts,  detection  of  ju^lone  in  (TuK> 

MANN),  A.,  ii,  1110. 
Water,  synthesis,  and  decomposition  of, 

by  means  of  ultra-violet  light  (And- 

R^BFF),  A.,  ii,  112. 
decom|>o8ition  of,  by  sunlight  (Kkrn- 

bacm).  A.,  ii,  842. 
vapour,    action  of  ultra-violet  light  on 

(CoBHN  and  Gkote),  A.,  ii,  1118. 
intlaence  of  electrolytes  on    the    dis- 
sociation   constant  of  (Puma    and 

Taxzi),  a.,  ii,  323. 
continuous    fractional  distillation     of 

(BousFiELD),  T.,  1443  ;  P.,  186. 
specitic  heat  of  (Callendar),  A.,  ii, 

428  ;  (Guillaumk),  A.,  ii,  624. 
Tapoor,  dissociation  and  specific  heat 

of,  at  high  temperatures  (Bjkrrum), 

A.,  ii,  MO. 
▼apour  pressure  of  (Hofbaubr),  A.,  ii, 

735. 
rate    of  evaporation  of  (Jablcztnski 

and  Przbmyski),  A.,  ii,  908. 
Tiscoaity  of  (Binuuam  aud   White), 

A.,  ii,  1144. 
fnnctiou   of   the,   molecule  in   dilute 

solutions  (Oxlby),  A.,  ii,  325. 
diffusion  of  oxygen  and  carbon  dioxide 

in  (Carlson),  A.,  ii,  141. 
distilled,  with  and  without  electrolytes, 

action  of,  on  metallic  lead  (Traube- 

Mbmoarini    and   Scala),    A.,    ii, 

161. 
decomposition     of,     by     magnesium 

(Knapp),  a.,  ii,  635. 
contamination   of,   by  combustion   of 

turf  (Grkgoire   and    Hbxorick), 

a.,  ii,  803. 
purification  of,  by  infusoria  (Stokvis 

and  SWBLLKNGREBEL),  A.,  ii,  193. 
sterilisation   of,   by   ultra-violet  light 

(Henri,      Helbronnek,    and     v. 

Recklinghausen),  A.,  ii,  1132. 
balance  of,   in    the    human  organism 

(Galeotti  and    Siqnorelli),   A., 

ii,  781. 
calcareous,  influence  of  sodium  chlor- 
ide on  (Gillrt),  a.,  ii,  1171. 
hard,  action  of  the  "luminator"  ap- 
paratus for  (Scoden),  a.,  ii,  454. 
from  the  Dead  Sea,  analyses  of  (Fried- 

MANN),  A.,  ii,  268. 
Conductivity    water,    preparation   of 

(Tholk),  T.,  207  ;     P.,  3. 
Water  of  crystallisation,  effect  of  con- 
tinued Kfimiing  on    (Gilleite), 
A.,  u,  150. 

of  salts,  action  of  magnesium  on  the 

(MiCHAILKNKO  and  MUSHINSKY), 

A.,  ii,  350. 


Water:— 
Drainage   water,    annual   yield    and 

coiiiposition    of  (Bukt),    A.,    ii, 

199. 
estimation  of   colloids  in  (Marc), 

A.,  ii,  1150. 
Potable    and    drinking   waters,    hy- 
gienic limit   for   (Dan£),   A.,  li, 

485. 
sterilisation   of,    by  the   action    of 

ozonised  oxygen  and  of  nascent 

chlorine  compounds (Rouquetfe), 

A.,  ii,  874. 
solubility  of  lead  in  (Mbbrburo), 

A.,  ii,  763. 
estimation  of  nitrites  in  (Elsdon), 

A.,  ii,  683. 
Bain-water,  estimation  of  nitrogen  iu 

(HnziNtJA),  A.,  ii,  89. 
8ea-water,  concentration  of  hydrogen 

ions  in  (Palitzsch),  A.,  ii,  39. 
radium  content  of  (Satterly),  A., 

ii,  118. 
radium  emanation  in,  between  Val- 
paraiso    and     the     East     Indies 

(Knoche),  a.,  ii,  223. 
ap]>aratn8  for   estimation  of  (Ri;p- 

pin),  a.,  ii,  599. 
Spring  and   mineral   water,   radium 

content    of    (Sattbrly),   A.,    ii, 

118. 
apparatus  for  determination  of  the 

radioactivity   of   (Loewenthal), 

A.,  ii,  417  ;  (Henrich  and  Gla- 

ser),  a.,  ii,  724. 
of   Bad   Diirkheira   (Rupp),  A.,  ii, 

268. 
of  Bath,  constituents  of  (Ramsay), 
A.,  ii,  417. 

analysis  of   (Masson  and  Ram- 
bay),  T.,  1370;  P.,  183. 
from     Carlsbad,     radioactivity     of 

(KolhOkbter),  a.,  ii,  524. 
of  Hokuto,  Taiwan,  radioactivity  of 

the  sediment  of  (Hayakawa  and 

Nakano),  a.,  ii,  1123. 
of  La  Toja  and  Lerez,  determination 

of  the  radioactivity  of  (Diaz  de 

Rada),  a.,  ii,  724. 
of  Monte  Amiata,   radioactivity  of 

(Nasini  and  Porlezza),  A.,  ii, 

525,  1123. 
of  Salsomaggiore,  estimation  of  boric 

acid  in  (Nasini  and  Porlbzza), 

A.,  ii,  1184. 
from   the   San   Jos^  spring,    radio- 
activity of  (DfAZ  DE  Rada),  A., 

ii,  570. 
of    St     Lucasbad,    radioactivity  of 

(SzilIrd),  A.,  ii,  525. 
of  Usson,  radioactivity  of  (Massol), 

A.,  ii,  889. 
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Water  :— 

Spring  and  mineral  water  of  Val-les- 
liains,  radioactivity  oF(Chaspoul 
and  DE  Beaujeu),  A.,  ii,  12. 
from  Wiesbaden,  ainter  from  (Hen- 
rich  and  Bugge),  A.,  ii,  570. 
estimation   of  tlie   radioactivity   of 
(Henkich  and  Glasek),  A.,  ii, 
119. 
estimation  of  radium  emanation  in 
(Greinacher),     a.,     ii,      621  ; 
(Berndt),  a.,  ii,  889. 
"Water  analysis  : — 

geo-chemistiy  of  analyses  of  (Palmer), 

A.,ii,  97. 
apparatus  for  estimation  of,  absorbed 

by  soils  (Marshall),  A.,  ii,  200. 
estimation  of  substances  in,  by  phys- 
icocheniical     volumetric      methods 
(DiENERT  and  Guillerd),   A.,  ii, 
687  ;  (Dienert),  A.,  ii,  807. 
estimation  of  acidity  and  alkalinity  of 

(Walker  and  Kay),  A.,  ii,  1215. 
estimation  of  carbon  dioxide  in  (Ca- 
SARKs  and  Pina  de  Rubies),  A., 
ii,  603;  (Aueubach),  A.,  ii,  996; 
(Warburg),  A.,  ii,  1210;  (Till- 
MANS  and  Heublein),  A.,  ii,  1211. 
estimation   of    free   carbonic   acid    in 

(Noll),  A.,  ii,  685. 
estimation  of  the  carbonate  and  non- 
carbonate  hardness  of,  due  to  mag- 
nesium (Noll),  A.,  ii,  997. 
estimation  of  iron  in  (Mayer),  A.,  ii, 

809. 
estimation  of  nitrogen  in  (Johnson), 

A.,  ii,  89. 
estimation  of  nitrogen  in,  by  Schloes- 
ing's  method  (Huizinga),  A.,  ii,  89. 
estimation     of    sul[)hates    in     (Bru- 

baker),  a.,  ii,  385. 
estimation  of,  in  minerals  and  rocks 

(Dittrich),  a.,  ii,  1207. 
estimation  of,  in  silicates  (Dittrich 
and  Eitel),  A.,  ii,  804. 
Water-bath,    constant    level    (Morel: 

Schirm),  a.,  ii,  445. 
Water-drinking,   studies   on   (Mattill 
and  Hawk),  A.,  ii,  64,  65;  (Howe, 
Mattill,  and  Hawk),  A.,  ii,  65,  369  ; 
(Howe    and    Hawk),    A.,    ii,    369  ; 
(Fairhall  and  Hawk),  A.,  ii,  465. 
Wax,  Ghedda  or  East  Indian  (Liri-  and 
KuHNj,  A.,  i,  675. 
Montana,  ester  from  (Schliemann's 
Export-Ceresin-Fabkik),    a.,    i, 
532. 
Waxes,  analysis  of  (Leys),  A.,  ii,  816. 
Weighing,   precautions  to  be  taken  in 
(Kempf),  a.,  ii,  1207.  _ 
temperature-correction    in    (Water- 
man), A.,  ii,  635. 


Weight,    apparent    change    in,    during 
chemical  reaction  (Manley),  A.,  ii, 
928. 
Weights,   molecular,   relation    between 

boiling  points  and  (T.),  A.,  ii,  1136. 
comparison   of    (Blackman),    A.,    ii, 

149. 
determination  of  crystalline  substances 

(Tammann),  a.,  ii,  149. 
determination    of,    from    lowering  of 

vapour  pressure  (Wright),  P.,  96. 
determination  of,  of  weak  electrolytes 

(D'Agostino  and  Quaoliariello), 

A.,  ii,  1158, 
of  organic  compounds,  apparatus   for 

determining  (Fabinyi),  A.,  ii,  329. 
determination   of,   of  volatile   liquids 

(Porter),  A.,  ii,  1159. 
Wheat  and  oat  grains,  comparative  value 
of,  for  the  growing  pig  (McCollum), 
A.,  ii,  366. 
Wheat  bran,   phosphoric  acid   organic 
compound  from  (Anderson),  A.,  ii, 
1205. 
White  metal,  analysis  of  (Kopenhaoue), 

A.,  ii,  868  ;  (Belasio),  A.,  ii,  1098. 
estimation  of  (Beneker),  A.,  ii,  493. 
separation  and  estimation  of  antimony 

in  (CoMPAGNo),  A.,  ii,  810. 
Wines,  formation  of  volatile  acids  in  the 

fermentation  of,  by  yeast  (v.  der 

Heide  and  Schwenk),  A.,  ii,  860. 
state  of  combination  of  sulphuric  acid 

in  (Baragiola  and  Godet),  A.,  ii, 

981. 
adulterated,  presence  of  fnrfuraldehyde 

in  (Pasquero  and  Cappa),  A.,  ii, 

103. 
indicator  for  the  titration  of  (Marre), 

A.,  ii,  1106. 
detection    of    arsenic    and     lead    iu 

(Carles  and  Barthe),  A.,  ii,  594. 
detection  of  sucrose  in  (Hothenfus- 

ser),  a.,  ii,  1003. 
detection  of  zinc  in  (Stravb),  A.,  ii, 

388. 
estimation  of  the  acidity  of  (Rf,piton), 

A.,  ii,  102,  211  ;  (Koczirz),  A.,  ii, 

211. 
direct  estimation  of  extract  in  (v.  der 

Heide  and  Schwenk),  A.,  ii,  695. 
estimation   of   glycerol   in   (Rothen- 

FUSSER),  A.,  ii,  607  ;  (Beis),  A.,  ii, 

813. 
estimation  of  lactic  acid  in   (RoETT- 

gen),  a.,  ii,  1005. 
estimation  of  malic  and  succinic  acids 

in  (v.  DER  Heide  and  Schwenk), 

A.,  ii,  1005. 
estimation  of  nitrogen  compounds  in 

(Schaffer  and  Philippe),  A.,  ii, 

676. 
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{o-Xylene,  Me:  Jife=l:2t  m-xylene^  Me 
Wixiefl,estiinatioti  of  phosphoric  acid  iu 
(V,  PER  HKiDEaml  Schwknk),  A., 
ii,  992. 
white,  estimation  of  sulphnroas  acid 

in  (Mom MART),  A.,  ii,  682. 
estimation  of  taunin  in  (Malvkzin), 
A.,  ii,  612. 
Wool,    presence    of    fixed     sulphur    in 

(Stbunk  and  Pkiess),  A.,  i,  147. 
Work      done      in     chemical      changes 

(Wegscheideu),  a.,  ii,  442. 
Worto,  estimation  of  extract  in  (Fbe- 
8KMIUS  and  Grunhut),  A.,  ii,  1112. 


X-ra7t.     St-e  Rbntgen  rays  under  Photo- 
chemistry, 
a-  and  /3-Xantherines  (Leprinck),  A.,  ii, 

479. 
Xanthic   acid,  arsenic  salt,    use    of,  in 
analytical  chemistry   (Tarugi   and 
SoRBiNl),  A.,  ii,  993. 
ethyl  />-aldehydo|)honyl  ester  (Fried- 
LANDEK  and  Lknk),  A.,  i,  703. 
Xanthine,  formation  of,  from  uric  acid 
(Sc.vnviK),  A.,  i,  321. 
fate  of,  in  the  body  (Levinthal),  A., 
ii,    470. 
Xanthine  bases,  esiiniation  of  (Camii.l.v 

and  rEiMi-.si),  A  ,  ii,  1111. 
Xanthoparporin,  dichloro-   (Mkttler), 

A.,  i,  369. 
Xanthopyrrolecarboxylie    aeid  and  its 
picrate  (Pilott  and  Dormamn),  A., 
i,  519. 
Xanthotoxin    and    nitro-    (TuoMS    and 

PuiEss),  A.,  i,  40. 
a-  and  jS-Xanthozylini  (Lepbince),  A., 

u,  479. 
Xanthoxylum  oehroxylum,  pharmacology 

of  (Lepbince),  A.,  ii,  479. 
Xenon,  monatowicity  of  (Ramsay),  A., 
ii,  251. 
critical     constants     and      orthobaric 
densities    of   (Patterson,  Cripi's, 
and  Whytlaw-Gray),  A.,  ii,  843. 
m-Xylene,  4-cyano-2-nitro-,  and  6-nitro- 
4-cyano-  (Borsche),  A.,  i,  181. 
w-4-  and  w-6-dia\tTO-  (Soci^Tfe  Chimi- 
QUE  DBS  U8INE8  DU  Rh6ne),  A.,  i, 

176. 

/^-Xylene,  2-bromo-3:5-rfinitro-,  5-nitrc- 
2  3-rfiamino-,aud5-nit^o-2:3-f/^■nitro80- 
(FRIEs  and  Noll),  A.,  i,  660. 

»i-Xyleneazo-a-hydToxynaphthoic  aeid 
and  its  sodium  salt  (Sircar  and 
Watson),  A.,  i,  1037. 

m-Xyleneazosalicylic  acid  and  its  sodium 
salt  (Sircar  and  Watson),  A.,  i, 
1037. 


:  J/ie  =  l:3  ;  Y>-xylene,  Me  :  Me  =  \:i.) 
2-p-Xylenesulphonyldiphenyliodinium 

chloride    and    platinicliloridc    (Will- 

r.KRoirr  and  Plockstiks),  A.,  i,  257. 
o-3-XylenoI,     4:5-dil)romo-    (Crossley 

and  Smith),  P.,  338. 
Xylenols,  bromo-  (Crossley  and  Smith), 

1'.,  332. 
Xylidine  telluri-bromides  and  -chlorides 

(Gi-TUiER,  Flury,  and  Kwald),  A.,  i, 

689. 
//t-4-Xylidine,   aldol    bases    from,    and 

their  derivatives  (Edwards,  Garrod, 

and  .Ionrs).  T.,  1383  ;  P.,  163. 
7-)'<-XylidinolO-»i-xylylsafranol  (Hel- 

EKR),  A.,  i,  917. 
Xyloidins  (Jkntcjen),  A.,  i,  416. 
m-Xylonitrile,  2-uitro-  (Kallr  k  Co.), 

A.,  i,  126. 
;>-Xylyl-2-aaoimide,  3:5-'/initro-  (Fries 

and  Noll),  A.,  i,  060. 
o-,m;  andp-Xylyl-a-bromopropylketones 

(Kunckrll),  A.,  i,  432. 
0-,   W-,  and  ;)-X^lyl-A>-batylenes,  and 

their     dibromides      and     a-chloro-3- 

bromo-  (Kunckrll),  A.,  i,  432. 
7/i-Xylylnaphthylamine  (Knoll  k  Co.), 

A.,  i,  M'k 
m-Xylyl-6-thiolaeetie    acid   (Kalle    k 

Co.),  A.,  i,  \r>:i. 


Tarn.     See  DLoscorea  Batatas. 
Yeast,  deveiopnifnt  of,  in  nutrient  solu- 
tions (v.  EuLER  and  Palm),  A.,  ii, 

1201. 
glucolytic    enzyme    of   (Birckner), 

A.,  i,  817. 
reducing  properties  of  (Chowrenko), 

A.,  ii,  972. 
surface  tension  of  the  plasma  mem- 
branes of  (Klsch),  A.,  ii,  588. 
permeability  of  cells  of  (Paine),  A.,ii, 

77. 
action  of  metallic  salts  on  (Rokorny), 

A.,  ii,  1201. 
action  of  sea-salt  or  sugar  on  (Lindet), 

A.,  ii,  1200. 
action  of,  on  tartaric  acid  (Karczag), 

A.,  ii,  973. 
action  or  dissolved  substances  on  the 

auto-fermentation  of  (Harden  and 

Paine),  A.,  ii,  284. 
formation  of  volatile  acids  by  (Oster- 

walder),  A.,  ii,  475. 
formation  of  volatile  acids  during  the 

fermentation  of  wines  by  (v.   der 

Heide    and    Hijbbenet),    A.,    ii, 

860. 
production  of  formic  acid  by  (Franzen 

and  Steppuhn),  A.,  ii,  47.'). 
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Teast,  preparation  of  glycogen  and  yeast- 
gum  from   (Hahden  and  Young), 
T.,  1928;  P.,  235. 
formation  of  invertase  in  (v.  Euleh 

and  Johansson),  A.,  ii,  376. 
enzymes  of  (Euler),  A.,  ii,  193. 
conversion  of  acetaldehyde  into  etliyl 
alcohol     by     (Kostytscheff     and 
Hubbenet),  a.,  ii,  860. 
proteolysis  of  (Vandeveldr),  A.,  ii, 
588. 
Yeast  cells,  formation  of  glycogen  in 

(Bruschi),  A.,  ii,  283. 
Yeast-gum,  preparation  of,  from  yeast 
(Harden  and  Young),  T.,   1928  ; 
P.,  235. 
behaviour  of,  in  the  animal  organism 
(Simon),  A.,  ii,  470. 
Yeast-nucleic   acid    (Levene    and    La 

Forge),  A.,  i,  325. 
Yellowstone  Park,  concretions  from  the 
geysers  and  springs  of  the  (Casares 
and  Pin  A  de  Rubies),  A.,  ii,  357. 
Yohimbine,  isomerism  of  corynanthine 
and  (Fourxeau  and  Fiore),  A.,  i, 
49. 
detection  of,   in  tablets  (ViRCHOw), 
A.,  ii,  1010. 
Yttrium,  estimation   of,    q-iiantitatively 
(Whittemore  and  James),  A,,  ii, 
690. 
quantitativ^e  separation  of  lanthanum 
from  (James and  Smith),  A.,  ii,-999. 


Zeeman  effect  for  various  elements  (Lut- 

TiG,  Hart.mann,  and  Peterke),  A., 

ii,  506. 
Zeolites,  Russian (Fersmann),  A.,ii,176. 

from  Vesuvius  (Thugutt),  A.,  ii,  176. 
■  absorption     of    phosphoric    acid    by 
(RosTwoRowsKi    and    VViegner), 
A.,  ii,  937. 
Zinc,  history  of  (Hommel),  A.,  ii,  943. 

Imliau  and  Chinese  (Hommel),  A.,  ii, 
255. 

potentials  of,  in  alcoholic  solutions  of 
zinc  chloride  (Getman  and  Gib- 
bons), A.,  ii,  894. 

hardening  and  annealing  of  (Timo- 
FfeEF),  A.,  ii,  1054. 

boiling  point  of  (Heycock  and  Lamp- 
lough),  P.,  3. 

influence  of,  on  the  consumption  of 
food  by  Aspergillus  nigcr  (Javil- 
lier),  a.,  ii,  861. 

eftect  of,  on  the  secretion  of  invertase 
by  Aspergillus  niger  (Javillier), 
A.,  ii,  377. 
Zinc  alloys  with  aluminium,  thermal  ex- 
pansion of  (Smirnoff),  A.,  ii,  896. 


Zinc  alloys  with  aluminium  and  copper 

(Levi-Malvano       and      Maran- 

TONio),  A.,   ii,   769;  (Carpenter 

and  Edwards),  A.,  ii,  1057. 
with  cobalt  (Ducelliez),  A.,  ii,  53. 
with    copper    (Carpenter),  A.,     ii, 
764. 

electrical  properties  of  (NoitsA),  A., 
ii,  890. 
with  iron  (Vigouroux,   Ducelliez, 

and  Bourbon),  A.,  ii,  648. 
Zinc      compounds      with      magnesium 

(Berry),  A.,  ii,  161. 
Zinc  276rchlorate,  hydrates  and  ammonia 

compounds  of  (Salvadori),  A.,  ii, 

649. 
chloride,  behaviour  of,  in  aqueous  so- 
lution (Drucker),  a.,  ii,  424. 

hydrolysis  of  (Gillet),  A.,  i,  614. 

action   of,   as   a  condensing    agent 
(Reddelien),  A.,i,  363. 
hydroxide,    solubility  of,    in    alkalis 

(Klein),  A.,   ii,  351  ;  (Hantzsch), 

A.,ii,  644. 
nitrate,     anhydrous,    preparation     of 

(MARKferos),  A.,  ii,  848. 
oxide,    reduction    of,     by     hydrogen 

(Gillet),  A.,  ii,  554. 
sulphate,    potassium    hydroxide    and 

water,   e(piilibrium   in   the    system 

(Tschumanoff),  a.,  ii,  31. 
sulphide,  crystallography  of  (Allen, 

Crenshaw,  and  Merwin),  A.,  ii, 

1055. 
Zinc  organic  compounds,  use  of,  in  or- 
ganic syntheses  (Blaise),  A.,  i,  236, 

410,  606  ;  (Blaise  and  Picard),  A., 

i,  602. 
action  of  the  chlorides  of  o-alkyloxy- 

acids  on  (Blaise  and  Picard),  A., 

i,  232,  746. 
Zinc,  detection  of  (Werner),  A.,  ii,  687. 
detection  of,  in  wine  (Straub),  A.,  ii, 

388. 
estimation  of  (Voigt),  A.,  ii,  93,  298, 

687  ;  (Ward),  A.,  ii,  492  ;  (Hass- 

reidter),  a.,  ii,  687. 
estimation     of,      electrolytically,     in 

presence    of  ammonium  .salts  (Be- 

LASio),  A.,  ii,  1096. 
estimation  of,  gravimetrically  (Schil- 
ling), A.,  ii,  1212. 
estimation      of,     in      iron-containing 

minerals  (Beyne),  A.,  ii,  998. 
separation  of  iron  and  (de  Koninck 

and  V.  Winiwarter),  A.,  ii,  808. 
separation  of  nickel  and,  gravimetric- 
ally    (Cockburn,    Gardiner,    and 

Black),  A.,  ii,  1096. 
separation  of  nickel  and,   in  German 

silver  and   other    alloys  (Spring), 

A.,  ii,  95. 
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Zinc-white,  estimation  of  the  impuritiea 

in  (Khiix-Abukst),  A.,  ii,  867.  / 

Zirconium  oxiile  {zircon ia),  native.     See 

Baddeloyite. 

oxychloride,    hydrates    of   (Chautk- 

kkt),  a.,  ii,  456. 
oxychlorides    (Chacvexet),    A.,    ii, 
650. 


Zirconium,    iletection     of   (Riltz    and 
Mecklknbukc),  A.,  ii,  1100. 
separation    of  iron,  aluminium,    and 

(WrNM>EK:nid,lKANNKKEr),A.,ii,96. 

Zymase,    i>ar!ilyais    and   atimulation    of 

OAN  LaeiO,  A.,  i,  1043. 
Zymasei,    influence  of  toluene  on    (v. 

EiLEii  and  Johansson),  A.,  i,  817. 


ERRATA. 

Collective  Index  1893-1902. 
Page      Col.      Line 
332        ii         25*    /or  "Butyrylmalonic  "  rr««?  "  Butyrylmalic." 

Vol.  LXIX  (Tbans.,  1896). 
Index 

1718        ii        13      /b;- "Butyrylmalonic"  jrw^  "Butyrylmalic." 

Vol.  LXX  (Abstr.,  1896). 

Part  II  (Index). 
822  i  3      /"or  "  Butyiylmalouic  "  rcfiK^  "Butyrylmalic." 

Vol.  XCIV  (Abstr.,  1908). 
Part  I. 

for  "  C0/^^'.^^2^CHEt"  read  ^^  (^o(^^J^^{im.\r 

"'l.     '  I. 

,,    "  rts-dimethylmalonate  "  read  "  ffls-dimethylmalate." 
,,    "sodium  hydrogen  sulphite "  read  ■ ' sodium  hyposulphite. " 

Vol.  XCV  (Trans.,  1909). 

for  "  Ci  "  read  "  Cs." 

■  ,,    "—263-3°"  read  "—236-3°." 

Vol.  XCVI  (Abstr.,  1909). 

Part  I. 

23.5       13      /or  "isocoumaranone  "  rcofZ  "coumaran-1-one." 

235  6*      ,,    "benzylisocoumaraiione"  read  "2-beiizi/fc(mmaran-l -one." 

236  ,nf     ,,   " benz>/l>dcn£iaocoumarano7ie  "  rea.d" 2-beiizyliden^couvia7-an-l-one." 

236       23        ,,    "2'-Methoxybenzylideneisocoumaranonc"  re&d  "2-o-Methoxijbenzyl- 

idcnecoumaran- 1  -one. " 
236       26        „    " Z' :  i-Dimctho.njbcnzylidenehocouvutrmione"     read      "2-mp-Z)i- 

tnetlioxybenzylidenecoumaran-l-one." 

Vol.  XCVIII  (Abstr.,  1910). 

Page     Line 
i,    230     15*,  2*  \ 

ii,  1442        22       r  for  "  Pyrrolidinecarboxylic  "  read  "Pyrrolidonecarboxylic." 
col.  ii      J 

Vol.  XCIX  (Trans.,  1911). 
1135    3*       /or  "(water  =  0-9957)  "read  "(waters  1-0000)." 


Page 

Line 

313 

6 

316 
786 

28 
9 

1774 
2034 

22* 
4 

ii      3*.  5*  1 

1835      15     \   „    "] 
1852      14     J 


1835      15     >•  ,,    "Richard"  rcaf?  "Robertshaw." 
1852 


*  From  bottom. 
1611 


ERRATA  (continued). 


Me  Me 

h'\//OH  H0\/0H 

N  N 

' '  sodium  acetate  "  read  *'  sodinra  stearate." 

Vol.  C  (Abstb.,  1911). 

for  "Z-]Celo-2-i>-fliiHetkyfninhioanilcou>namn"  read  "  \-\)-l)iiiirthyl. 

aminoanU<vuinaran-2one." 
,,   '*  aacrtiC'i-methtfl-o-cuumaric  rtcirf  "  read 

"  0-acetic-i-vuthyl-o-cou)naric  acid." 
„    * '  CgHgOHa  "  read  ' '  C^OKiq.  " 

„   "COjEtf  >CO"mwi"CO«EfC/  >C0." 

X!H:CBr/  X!H:CBK 

„   *^ B-Bron^o-a-nuthoxyphenylhydrocoumaric acid"  road  "fi-Bromo- 

m-'p-hydroxyp/Unyl-0-o- mclhoxyphenylpropiotw  acid." 
,,    " a-p-ifethoxyphemyleoumaric  acid"  read  " a-p-Hydroxyp/ienyl- 

o-methojeyeinnamic  a>-id." 
,,   "  $-broTno-arthoxyphfnylhydrocoumaric  ncid"   read   "  $-hroino- 

a-^-hydroryplienyl-0-o-ethoxyphenylpr<ypioHic  acid." 
,,    "  LoWKY  "  r«rt//  "  LoWY." 
,,   "  Alkali-earthi  "  recul  "  Alkali-earth  Metali." 
, ,    "  Ezecretei ' '  rtad  ' '  Zzoreted. ' ' 
,,    "haematin"  remi  "  haeiimtein." 
,,    "  haematin  "  reac£  "haemat«in." 
,,   "  bactnatin  "  read  "  Iiaematein. " 

Vol.  CI  (Trans.,  1912). 

Page    Line 

39      19     /or  "thU  vol"  read  "Trans.,  1911,  99." 
"increases"  reoui  "decreases." 
"diminish "  read  "  increase." 
"  increase  "  read  "  decrease." 
"maiimum"  read  "minimum." 
"  (water  «-  0-9957)  "  rea/l  "(water  ■-  I'OOOO)." 
"  C,HjS02N(CH3)C,oH,NH2  "  reod 

"  C8H5•S02•N(CH3)•C,oHa•N02.'• 
'  '  ^-chlorobenzylanili)ie  "  read  ' '  \)-ehlorobenzyltoluidi')ie. " 
"  6-Nitrocaumarin  "  read  "  i-XUrothioconmarin." 
"  CjHjO^NS  "  read  "  OgHjOjNS." 
"  +3770°"  read  "  -  37-70°." 
"higher"  read  "lower." 

"its  anhydrous  curve  "  read  "the  cul-ve  of  the  anhydrous  salt. " 
"    0  "         "    0 

927        2        „       ri=NO    0-;  ,.,^    /^:N0-0 

Pages  968  to  977,  in  lieadlines/or  "Brazier"  read  "  Brazier  and  McCombie." 

Page    Line 

1051        9*    /or  "crimson"  reorf  "resinous." 

1194       22        ,,    "2:6-ilichIoropyridine"  rco^i  "3:5-dichloropyridine." 

*  From  bottom. 
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Page  Line 

2189 

5   for 

2301 

7   „ 

Page 
i,  151 

Line 
8   , 

i,  204 

W 

i,  359 

2 

i,  621 

3* 

i,  632 

18« 

i,  633 

13 

i,  633 

20 

i,  1033 
u,   49 
ii,  515 
ii,  1139 
ii,  1139 
ii,  1140 

13 
14' 
16 
11* 

8' 
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41 

17 

41 

18 
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27 

41 

28 

104 
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151 

14» 

165 

9 

213 

3* 

214 

10 

513 

3» 

578 

18 

580 
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Page    Line 
1266        3 


for  "C— S=0"  reml  "C— S— C=0. 
I  I 


1413,  left  of  diagram, /<?/•  "of"  read 
Page     Line 

"CHCO,H 


1493 


1711 
1711 
1927 
2083 
2087 
2276 


CH.COoNa 

II  ■  II 

6      for    -C CO.        — >■    -C C0\  "  reccd 

I  >0  I  > 

-C:C{OH)/  -C:C(ONaK 

"CH-COoH 

11 

C CO 

I 

CH:C(OH) 

for  "50  per  cent."  read  "  80  per  cent." 
" k\^  =:x0-0057"  read  "^•J*  =  0-0056." 
"Dl"  read  "Di?'  " 
"48°"  read  "62°," 
"10-89  "read  "19-89." 
"  2:i:5- TripJicnyl-  "  read  "  i:5- Diphenyl. 


6 

7 

16 
11 
15 
13* 


CH-CO„Na 

'I 

C COs 

I 

CH:C(ONa)^ 


Vol.  CXI  (Abstr.,  1912). 


Page 
i,     33 


Lint 


7     for  "  Roberto  Ciusa  "  read  "  Ricoardo  Ciusa." 
3 

"1912,  I54i"read  "1911,  153." 

"  —12-5°,  instead  of  —13-5°  (Kast)  "  read  "  13-5°  as  found  by 
Kast." 
"  1912,  164"  read  "  1911,  153." 

"  Roberto  Ciusa  "  read  "  Riccardo  Ciusa. 

"1912,  iB4>"  read  "1911,  153." 
" diphenoxide "  rerwi  "diphenate." 
"  Deiterich  "  read  "  Dieterich." 
"  Hoffmann  "  7-ead  "  Hofmann." 
' '  Carbonic  "  read  "  Carbamic." 
'*T-dilactylate  "  read  '^  T-di/octylate." 
""  AcetjV  read  "  AcyV 


"  phosphoryl  "  read  "carbonyl." 

" pliosphorus "  read  "carbonyl  chloride." 
"GiMMINGHAM  "  read  "  Gimingham." 

"  1912,  154"  read  "  1911,  153." 

"  Ammonium  Solphate  "  read  "  Alominium  Sulphate." 


*  From  bottom. 


1G14  ERRATA  (coiitinued). 

P&no     Lino 

I 

/or  "1912,  154"  read  "Jflll,  168." 


,,  "  BcRBiOE  "  read  "  BuRBiDOB." 

,,  "  Kates  "  read  "  Keye-s." 

„  "dx/dt  =  k{Bf  +  x)(A-/x)"n&d  "dx/dt  =k{B+fx){A-  fr)." 

„  "CL-AC'"  read  "a  =  AC" 

,,   "  ^vdk"mA"  fvdK." 

, ,    "  alcohol "  read  '  *  acetate. " 

,,    "doable "  retid  " siagle." 

„   "  Rohm  ANN  "  read  "  RiiHMANN." 

„   "  =(r  +  «/»— .)•  "  read  "  =(r  +  «)V(r-«)»" 

,,    "  Klitbl  "  read  "  Kittku" 

„    "Carlo  Cervello"   read   "Carlo  Ceuvello  and  Corradi* 

Vabvaro." 
,,   "  E.  Frank  "  read  "  E.  Frank  and  Przidborski." 
„    "  KoLLI  "  read  "  Rolla." 
„   "Raphael    Meldola    and    Arthitr   Jameh    Hale"     read 

"  Raphael  Mbldola,  Arthur  Jameh  Hale,  and  Huoh 

Vernon  Thompson." 
,,    "  1911  "reoW  "1912." 

,,    "  bearings  "  read  "  localities." 

,,    ••  sapbirine  "  rearf  "sappliirine." 

„    "the  zircons  of"  read  " certain  zircons  from." 
rf?/«<^  "  nialgache." 
ii,  1213       3*  for  "  Stryzowski  "  read  "  Strzyzowski." 

ii,  1369     12-13,  col.  i.,  irurrt  "the  work  of  the  pancreas,  and  its  influence  on  the 
combustion  of  carbohydrates,  A.,  ii,  1069." 

•  From  bottom. 
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INSTRUCTIONS  TO  ABSTEACTORS, 


GIVING   THB 


NOMENCLATURE    AND    SYSTEM    OF    NOTATION 

ADOPTED  IN  THE  ABSTRACTS. 


The  object  of  the  abstracts  of  chemical  papers  published  elsewhere 
than  in  the  Transactions  of  the  Society  is  to  furnish  the  Fellows  with 
a  concise  account  of  the  progress  of  chemical  science  from  month  to 
month.  It  must  be  understood  that  as  the  abstracts  are  prepared 
for  the  information  of  the  Fellows  in  general,  they  cannot  possibly  be 
made  so  full  or  so  detailed  as  to  obviate  on  the  part  of  those  who  are 
engaged  on  special  investigations  the  necessity  of  consulting  the 
original  memoirs. 

1.  Titles  of  papers  must  be  given  literally. 

2.  Before  beginning  to  write  the  abstract,  the  whole  of  the  original 
paper  must  be  read,  in  order  that  a  judgment  may  be  formed  of  its 
importance  and  of  the  scale  on  which  the  abstract  should  be  made. 

3.  In  the  case  of  papers  dealing  with  subjects  not  strictly  chemical, 
the  abstract  should  refer  only  to  matters  of  chemical  interest  in  the 
original, 

4.  The  abstract  should  consist  mainly  of  the  expression,  in  the 
abstractor's  own  words,  of  the  substance  of  the  paper. 

5.  The  abstract  should  be  made  as  short  as  is  consistent  with  a 
clear  and  accurate  statement  of  the  author's  results. 

6.  A  concise  statement  showing  the  general  trend  of  the  investigation 
should  be  given  at  the  commencement  of  those  abstracts  where  the 
nature  of  the  original  permits  of  it. 

7.  If  an  abstract  of  a  paper  on  the  same  subject,  either  by  the 
author  of  the  paper  abstracted,  or  by  some  other  author,  has  already 
appeared,  note  should,  as  a  rule,  be  made  of  this  fact. 

8.  Matter  which  has  appeared  once  in  the  Abstracts  is  not  to  be 
abstracted  again,  a  reference  being  given  to  the  volume  in  which  the 
abstract  may  be  found. 

9.  As  a  rule,  details  of  methods  of  preparation  or  analysis,  or 
generally  speaking  of  work,  are  to  be  omitted,  unless  such  details  are 
essential  to  the  understanding  of  the  results,  or  have  some  inde- 
pendent value.  Further,  comparatively  unimportant  compounds,  such 
as  the  inorganic  salts  of  organic  bases  or  acids,  should  be  mentioned 
quite  shortly.  On  the  other  hand,  data  such  as  melting  and  boiling 
points,  sp.  gr.,  specific  rotation,  <fec.,  must  be  given  in  every  case  unlegs 
recorded  in  earlier  papers. 
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Nomenclature. 

10.  Employ  names  such  as  sodium  chloride,  potantdwn  stUphate  for 
inorganic  compounds,  and  use  the  terminals  ous  and  ic  only  in  dis- 
tinguishing compounds  of  different  orders  derived  from  the  same 
elementary  radicle  ;  such,  for  instance,  as  mercurous  and  mercuric 
chlorides,  sulphurous  and  sulphuric  acids. 

11.  Term  compounds  of  metallic  radicles  with  the  OH-group 
hydroxides  and  not  hydrates,  the  name  hydrate  being  reserved  for  com- 
pounds supposed  to  contain  water  of  combination  or  crystallisation. 

12.  Term  salts  containing  an  amount  of  metal  equivalent  to  the 
displaceable  hydrogen  of  the  acid,  normal  and  not  neutral  salts,  and 
assign  names  such  as  sodium  hydrogen  sulphate,  disodium  hydrogen 
phosphate,  iic,  to  the  acid  salts.  Basic  salts  as  a  rule  are  best  desig 
nated  merely  by  their  furmttkie. 

13.  Names  in  common  u.<«e  for  oxides  should  be  employed,  for 
example :  NO,  nitric  oxide  ;  C0»,  cwrbon  dioxide  ;  P4O1Q,  phosphoric 
oxide  ;  As^Oj,  arsenious  oxide  ;  Fe^Oj,  ferric  oxide. 

14.  In  open  chain  com[)OundR,  Greek  letters  must  be  used  to  indicate 
the  position  of  a  substituent,  the  letter  a  being  assigned  to  the  first 
carbon  atom  in  the  formula,  except  in  the  case  of  ON  and  COjH, 
for  example,  CHj-CHj-CHj-CHjl  a-iodobutane,  CHg-CHj-CHj'ON 
a-cyanopropane. 

15.  Isomeric  open  chain  compounds  are  most  conveniently  repre- 
sented as  substitution  derivatives  of  the  longest  carbon  chain  in  the 
formula ;  for  example, 

CH  -Ch'^^'^^^h'  °*'  CHj-CHj-CHMe-CHMe-CH, 
should    be    termed    /3y-dimethylpentane     not     methylethylwopropyl- 
methane,   and    ch'>CH- CH<^^3^   or    CHa'CHMe-CHMe-COjH 

should  be  termed  a/3-dimethyl butyric  acid,  not  ay3;8-trimethylpropionic, 
or  a-methylwovaleric,  or  methylwopropylacetic  acid. 

16.  Use  names  such  as  methane,  ethane,  <kc.,  for  the  normal 
paraffins  or  hydrocarbons  of  the  CnHsn+z  series  of  the  form 
CH3'[CH2]5*CH3,  <tc.  Term  the  hydrocarbons  CgH^  and  CgHg  ethylene 
and  acetylene  respectively  (not  ethene  and  ethine).  Homologues  of 
the  ethylene  series  are  to  be  indicated  by  the  suffix  -ene,  and  those  of 
the  acetylene  series,  wherever  possible,  by  -inene.  Adopt  the  name 
allene  for  the  hydrocarbon  CHjICiCHj. 

17.  Distinguish  all  hydroxyl  derivatives  of  hydrocarbons  by  names 
ending  in  ol.  Alcohols  should  be  spoken  of  as  mono-,  di-,  tri-,  or 
n-hydric,  according  to  the  number  of  OH-groups.  Compounds  which 
are  not  alcohols,  but  for  which  names  ending  in  ol  have  been  used, 
are  to  be  represented  by  names  ending  in  ale,  if  a  systematic  name 
cannot  be  given,  thus  anisole  not  anisol,  indole  not  indol.  Compounds 
such  as  AleONa,  EtONa,  <fec.,  should  be  termed  sodium  methoxide, 
sodium  ethoxide,  &c. 

18.  The  radicles  indicated  in  the  name  of  a  compound  are  to  be 
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given  iji    the  order   fluoro-,    chloro-,   bromo-,    iodo-,    nitro-,  nitroso-, 
amino-,  imino-,  cyano-,  thiocyano-,  hydroxy-,  keto-. 

19.  Compounds  analogous  to  the  acids  of  the  lactic  series  containing 
the  OH-group  should  be  termed  hydroxy-derivatives,  and  not  oxy-deriva- 
tives  ;  for  example,  hydroxyacetic  and  not  oxyacetic  acid.  Compounds 
containing  the  analogous  groups  OEt,  OPh,  OAc,  &c.,  should  in  like 
manner  be  termed  ethoxy-,  phenoxy-,  acetoxy-  derivatives.  Thus 
a-ethoxypropionic  acid,  OEt'CHMe'COgH,  instead  of  ethyl-lactic  acid; 
3 :4-diethoxy benzoic  acid,  (OEt)2CgH3'C02H,  instead  of  diethylproto- 
catechuicacid  ;  and  a-aeetoxypropionic  acid,  OAcGHMe'COgH,  instead 
of  acetyl-lactic  acid.  Terms  such  as  diethylprotocatechuic  acid  should 
be  understood  to  mean  a  compound  formed  by  the  displacement  of 
hydrogen  atoms  in  the  hydrocarbon  radicle  of  protocatechuic  acid  by 
ethyl,  thus,  CgHEt2(OH)2-C02H,  and  not  CgH3(OEt)2-C02H,  just  as 
dibromoprotocatechuic  acid  is  understood  to  be  the  name  of  a  compound 
of  the  formula  C6HBr2(OH)2-C02H. 

20.  The  term  ether  should  be  restricted  to  the  oxides  of  hydro- 
carbon radicles  and  their  derivatives,  and  the  esters  (so-called  com- 
pound ethers  or  ethereal  salts)  should  be  represented  by  names  similar 
to  those  given  to  metallic  salts. 

21.  When  a  substituent  is  one  of  the  groups  NHg,  NHR,  NR2»  NH  or 
NR,  its  name  should  end  in  ino  ;  for  example,  ^-aminopropionic  acid, 
NH2-CH2-CH2-C02H,  ;8-anilino  acrylic  acid,  NHPh-CHICH-COaH, 
a-iminopropionic  acid,  NHICMe'COgH. 

22.  Compounds  of  the  radicle  SOgH  should,  whenever  possible,  be 
termed  sulphonic  acids,  or  failing  this,  sulpho-compounds ;  for  example, 
benzenes ulphonic  acid,  sulphobenzoic  acid. 

23.  Basic  substances  should  invariably  be  indicated  by  names 
ending  in  ine,  as  aniline  instead  of  anilin,  the  termination  in  being 
restricted  to  certain  neutral  compounds,  viz.,  glycerides,  glucosides, 
bitter  principles,  and  proteins,  such  as  palmitin,  amygdalin,  albumin. 
The  compounds  of  basic  substances  with  hydrogen  chloride,  bromide 
or  iodide  should  always  receive  names  ending  in  ide  and  not  ate,  as 
morphine  hydrochloride  and  not  morphine  hydrochlorate. 

24.  The  Collective  Index,  3rd  decade  (1893-1902)  should  be  adopted 
as  the  standard  of  reference  on  questions  of  nomenclature  not  provided 
for  in  the  preceding  sections. 

Notation. 

25.  In  empirical  formulae  the  elements  are  to  be  given  in  the 
order  C,  H,  O,  N,  CI,  Br,  I,  F,  S,  P,  and  the  remainder  alphabetically. 

26.  Equations  should  be  omitted  unless  essential  to  the  under- 
standing of  the  results  ;  as  a  rule,  they  should  not  be  written  on  a 
separate  line,  but  should  "  run  on  "  with  the  text. 

27.  To  economise  space,  it  is  desirable  : 

(a)  That  dots  should  be  used  instead  of  daslies  in  connecting 
contiguous  symbols  or  radicles,  whenever  this  does 
not  interfere  with  the  clearness  of  the  formula. 


(b)  That   formulae   should    be   shorteued    by  the   judiciouR 

employment  of  the  symbols  Me  for  CHj,  Et  for 
CjHj,  Pr«  for  CHj-CHj-CHj,  PH»  for  CH(CH3)j,  Ph 
for  CjH^,  Py  for  C^H^N.  Ac  for  OO-CHg,  and  Bz  for 
CO.C,H,. 

(c)  That  formulae  should  be  written  in  one   line  whenever 

this  can  be  done  without  obscuring  their  meaning. 

28.  In  representing  the  constitution  of  benzene  derivatives,  the 
relative  positions  of  the  radicles  in  the  symbol  of  benzene  should  be 
indicated  by  numerals,  instead  of  by  means  of  the  hexagon  formula. 

(a)  The  abbreviations  o-,  »t-,  and  p-,  should  be  used  in  place 

of  1  :  2-  or  ortho-,  1  : 3-  or  meta-,  and  1  :  4-  or  para.    . 

(b)  In  numbering  positions  in  the  case  of  substitution  deriva- 

tives of  phenol,  aniline,  benzonitrile,  benzoic  acid, 
benzenesul phonic  acid,  benzaldehyde,  and  toluene, 
the  characteristic  radicle  of  each  of  these  parent 
substances  is  to  be  regarded  as  in  position  1  (compare 
Collective  Index). 

(c)  Names  of    substitution   derivatives  should  be  given  in 

such  a  way  that  the  position  of  the  substituent  is 
indicated  by  a  numeral  prefixed  ;  for  example  : — 

SO,H 
f      ]Br  is  2  : 5-dibromobenzene6ulphonic  acid ; 

Me 

f      fNHj  is  3-bromo-otoluidine-5~8ulphonic  acid. 
SOjHl^lBr 

29.  In  representing  the  constitution  of  derivatives  of  other  "closed 
chain"  hydrocarbons,  graphic  formulae  should  not  be  employed,  but 
the  system  of  numbering  positions  indicated  in  Richter's  Lexikon  der 
Kohlenstoff-Verbindungen  (3rd  edition,  1910,  pp.  14 — 26)  should  be 
ubed,  of  which  the  following  schemes  may  be  regarded  as  typical : — 
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Diphenyl. 


i3/3-Dinaphthyl. 
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31.  Not  more  than  one  abstract  must  appear  on  a  sheet. 
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Proofs. 

34.  Abstractors  are  expected  to  read  and  correct  proofs  carefully, 
and  to  check  all  formulae  and  figures  against  MSS. 

35.  All  proofs,  however  small,  must  be  returned  to  the  Sub-Editor 
not  later  than  24  hours  after  receipt  from  the  printers. 


*^*  The  Editor's  decision,   in  all    matters  connected  with  the 
Abstracts,  must  he  considered  final. 


*  This  numbering,  proposed  originally  by  E.  Fischer,  is  adopted  in  the  text  of  the 
Leadkon. 


ct> 


JOURNALS  FROM  WHICH  ABSTRACTS  ARE  MADE. 

All  references  to  Journals  should  give  the  abbreviated  title,  the  year  of  publication, 
the  series,  the  volume  and  the  page  ;  thus  Ber.  1901,  34,  2455  ;  BxUl.  Soc.  chim. 
1901,  [iii],  25,  794;  OazzOta  1901,  81,  i,  654. 

Abbrkviated  Titlk. 
Amer.  Ouvu  J.  . 
Amer.  J.  Pharm. 
Amer.  J.  Physiol. 
Amer.  J.  Sei, 
Anal.  Fia.  Quim. 
Analyst 
Annalen 
Ann.  Chim.  anal. 


Journal. 
American  Chemical  Journal. 
American  Journal  of  Pharmacy. 
American  Journal  of  Physiology, 
American  Journal  of  Science. 
Anales  du  la  Sociedad  Espa&ola  Fisica  y  Quimica. 
The  Analyst. 

JostuB  Liebig's  Annalen  der  Chemie. 
AniuJea  de  Chimie  analytique  appliquee  k  1' Industrie, 

&  I'Agriculture,  k  la  Pharmacie  et  k  la  Biologic. 
Aiinales  de  Chimie  et  de  Physique. 
Annales  des  Falsifications. 
Annales  de  I'lnstitut  Pasteur. 
Annalen  der  Physik. 

Annales  scientitiques  de  I'Universit^  de  Jassy. 
Archiv  fur  ex perimen telle  Pathologie  and  Pharmako- 

logie. 
Archiv  fiir  Hygiene. 
Archives  N^rlandaises  des  sciences  exactes  et  natur- 

eUet. 
Archiv  der  Pharmazie. 

ArchiTea  des  Sciences  physiques  et  naturellcs. 
Arkir  for  Kemi,  Mineralogi  och  Geologi. 
Atti  della  Reale  Accademia  delle  Scienze  di  Torino. 
Atti  della  Keale  Accademia  dei  Lincei. 
Berichte  der  Deutschen  chemischen  Gesellschaft. 
Berichte  der  Deutschen  botanischen  Gesellschaft. 
Berichte  der  Deutschen  pharmazeutischen  Gesellschaft. 
Berichte  der  Deutschen  physikali.scheu  Gesellschaft. 
Biedermann's  Zentralblatt  Tiir  Agrikulturchemie  und 

rationellen  Landwirtschafts-Betrieb. 
The  Bio-Chemical  Journal. 
Biochemische  Zeitschrift. 
BoUettino  chimico  farmaceutico. 
Acad^mie  royale  de  Belgique — Bulletin  de  la  Clasae 

des  Sciences. 
Bulletin  international  de  I'Acaddmie  des  Sciences  de 

Cracovie. 
Bulletin  de  I'Acad^mie  Imp^riale  des  Sciences  de  St. 

P^terebourg. 
Bulletin  de  I'Association  des  chimistes  de  Sucrerie  et 

de  Distillerie. 
Bulletin  of  the  Geological  Society  of  America. 
Bulletin  of  the  Imperial  Institute. 
Bulletin  de  la  Soci^t^  chimique  de  France. 
Bulletin  de  la  Society  chimique  de  Belgique. 
Bulletin  de  la  Soci^t^  fran9aise  de  Minlralogie. 
Bulletin  de  la  Society  industrielle  de  Mulhouse. 
Centralblatt  fiir   Bakteriologie,    Parasitenkunde   and 

Infektionskrankheiten. 
Centralblatt  fiir  Mineralogie,  Geologic  und  Palaeonto- 

logie. 
Chemisches  Zentralblatt. 
Chemical  News. 
Chemische  Revue  iiber  die  Fett-  and  Harz-Industrie. 


Ann.  Chim.  Phys. 

Ann.  FaUif. 

Ann.  Inst.  Pasteur 

Anji,  Physik 

Ann.  sei.  Univ.  Jassy 

Arch.  expt.  Path.  Pharm.   . 

Arek.  HygiMu    . 
Arch.  NMrUmd.  . 

Areh.  Pharm. 
Arch.  Sei.  phys.  naL  . 
Arkiv  Kern.  If  in.  Cfsol. 
Atti  R.  Aeead.  SeL  Torino. 
Atti  E.  Acead.  Lincei 

Ber. 

Ber.  Deut.  hot.  Oes.  . 
Ber.  Deut.  pharm.  Oes. 
Ber.  Deut.  physikal.  Oes.     . 

*  Bied.  Zentr.      . 

Bio-Chem.  J.        .         .         . 
Biochem.  Zeitseh. 
Boll.  ehim.  farm. 
Bull.  Acad.  roy.  Belg. 

Bull.  Acad.  Sei.  Oraeow 

BuU.  Acad.  Sei.,  St.  Piters- 

bourg. 
Bull.  Assoc,  ehim.  Suer.Dist. 

BuU.  Geol.  Soc.  Amer. 
Bull.  Imp.  Inst. 
Bull.  Soc  chim. 
Bull.  Soc.  chim.  Belg. 
Bull.  Soc.  /ranf.  Sfin. 
Bull.  Soc  ind.  MuUumse 
Cenir.  Bakt.  Par. 

Centr.  Min. 

*  Gkem.  Zentr.     . 
Chem.  News 
Chem.  Rev.    Fett-Harz-Ind. 

*  Abstracts    from    the   Zentralblatt   are    made   only    in    the   caae   of   papers    published  in 
joomals  other  than  those  included  in  this  list. 


(V 


JOURNALS   FROM   WHICH   ABSTRACTS   ARE   MADE. 


Abbreviated  Title. 
Chem.  IVeekbJad 
Chem.  Zeit. 
Compt.  rend. 

Exper.  Stat.  Record 
Oazzetta      .... 

Gcol.  Mag 

Jahrb.  Min. 

Jahrb.  Min.  Beil.-Bd. 

Jahrb.  Radioaktiv.  Elektro- 

nik. 
J.  Amer.  Chem.  Soc. 
J.  Biol.  Chem.    . 
J.  Chim.  phys.    . 
J.  Geol. 
J.  Hygiene  . 
J.  Ind.  Eng.  Chem, 
J.  Inst.  Brewing 
J.  Landw. . 
J.  Med.  Research 
J.  Path.  Bad.      . 
/.  Pharm.  Chim. 
J.  Physical  Chem. 
J.  Physiol. 
J.  pr.  Chem. 
J.  Roy.  Agrie.  Soc. 
J.    Roy.    Soc.    New    Sotcth 

Wales. 
J.  Russ.  Phys.  Chem.  Soc.  . 

J.  Soc.  Chem.  Ind. 

J.  Soc.  Dyers 

J.  Washington  Acad.  Sci.    . 

K.  Svenska  Vet-Akad.  Handl. 

Koll.  Chem.  Beihefte  . 

Lancet.       .... 

Landw.  Versuchs-Stat. 

Le  Radium 

Mem.  Accad.  Sci.  Torino    . 

Mem.  Coll.  Sci.  Eng,  Kyoto. 

Mem.  Manchester  Phil.  Soc. 

Metallurgie 

Milch.  ZerUr. 

Min.  Mag 

Monatsh 

Nuovo  Cim. 
Pfliiger's  Archiv . 

Pharm.  J.  . 

Pharm.  Weekblad 

Pharm.  Zeit.       ,         ,         . 

Pharm,.  Zenir-h. 

Philippine  J.  Sci. 

Phil.  Mag 


Journal. 
Chemiscli  Weekblad. 
Cheniiker  Zeitung. 
Comptes     rendus     hebdomadaires    des     Stances    de 

I'Acad^mie  des  Sciences. 
Experiment  Station  Record. 
Gazzetta  chimica  italiana. 
Geological  Magazine. 
Neues  Jahrbuch  fiir   Mineralogie,   Geologie  und  Pal- 

aeontologie. 
Neues  Jahrbuch  fiir  Mineralogie,  Geologie  nnd  Pal- 

aeontologie.  Beilage-Band. 
Jahrbuch  der  Radioaktivitat  und  Elektronik. 

Journal  of  the  American  Chemical  Society. 

Journal  of  Biological  Chemistry,  New  York. 

Journal  de  Chiraie  physique. 

Journal  of  Geology. 

Journal  of  Hygiene. 

Journal  of  Industrial  and  Engineering  Chemistry. 

Journal  of  the  Institute  of  Brewing. 

Journal  fiir  Landwirtschaft. 

Journal  of  Medical  Research. 

Journal  of  Pathology  and  Bacteriology. 

Journal  de  Pharmacie  et  de  Chimie. 

Journal  of  Physical  Chemistr}'. 

Journal  of  Physiology. 

Journal  fur  praktische  Cheinie. 

Journal  of  the  Royal  Agricultural  Society. 

Journal  of  the  Royal  Society  of  New  South  Wales. 

Journal  of  the  Physical    and    Chemical    Society    of 

Russia. 
Journal  of  the  Society  of  Chemical  Industry. 
Journal  of  the  Society  of  Dyers  and  Colourists. 
Journal  of  the  Washington  Academy  of  Sciences. 
Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar. 
Kolloidchemische  Beihefte. 
The  Lancet. 

Die  landwirtschaftlichen  Versuchs-Stationen. 
Le  Radium. 

Memorie  della  Reale  Accademia  delle  Scienze  di  Torino. 
Memoirs  of  the  College  of  Science  and  Engineering, 

Kyoto  Imperial  University. 
Memoirs  and  Proceedings  of  the  Manchester  Literary 

and  Philosophical  Society. 
Metallurgie. 

Milch wirtschaftliches  Zentralblatt. 
Mineralogical  Magazine  and  Journal  of  the  Mineral- 

ogical  Society. 
Monatshefte  fiir  Chemie  und  rerwandte  Theile  anderer 

Wissenschaften. 
II  Nuovo  Cimento. 
Archiv  fiir  die  gesammte  Physiologic  des  Menschen 

und  der  Thiere. 
Pharmaceutical  Journal. 
Pharmaceutisch  Weekblad. 
Pharmazeutische  Zeitung. 
Pharmazeutische  Zentralhalle. 
Philippine  Journal  of  Science. 
Philosophical  Magazine  (The  London,  Edinburgh  and 

Dublin). 


ft) 


JOURNALS   FROM   WHICH    ABSTRACTS   ARE  MADE. 


Abbrsviatkd  Title. 
Pkil.  Trans. 

Physikal.  Zeitsch. 
Proc.  Amer.  Phytiol.  Soc    . 
Proc.  Camb.  Phil.  Soc. 
Proc.  K.  Akad.    Wetmaeh. 

Amsterdam. 
Proc.  Phil.  Soc  Olaagovo     . 
Proc.  Physiol.  Soc 
Proc.  Boy.  Soc    . 
Proc.  Roy.  Soc.  Bdin. 
Quart.  J.  exp.  Phytiol. 
QuaH.  J.  Oeol.  Soc.     . 
Bee.  trav.  ehim. 

Bend.  Aeead.  Sei.  Fia.  Mat. 

Napoli. 
Bev.  de  MMallurme     . 
Set.  Proe.  Boy.  DubL  Soc   . 
Set.  Traiu.  Boy.  Dubl.  Soc. 
SUzungaber.  K.  Akad.  Wiss. 

Btrlin. 
SUaungsber.  K.  Akad.  Man- 

ekm. 
Trana.  Amur.   EUdroehem. 

Soc. 
Trans.  Faraday  Soc  . 
Trans.    Nova    Scotia    Inst. 

Sei. 
Trans.  Path.  Soc. 
Trans.  Boy.  Soc.  Canada 
Trans.  Boy.  Soc.  Edin. 
Trans.  Boy.  Irish  Acad. 
Tseh.  Min.  Mitt. 
U.S.A.  DepL  Agrie.  Bull.  . 
U.S.A.  DepL  Agric.  Bep.    . 
Verh.  Oes.  deut.  Naturforseh. 

Aerxte 
Wiss.  Abhandl.  Phys.-Tsch. 

Beichsanstalt. 
Zeitsch.  anal  Chem.   . 
Zeitseh.  angew.  Chem. 
Zeitsch.  anorg.  Chem. . 
Zeitseh.  Biol. 

Zeitsch.  Chem.  Ind.  Kolloide. 
Zeitseh.  Elektrochem.   . 
Zeitsch.  Kryst.  Min.    . 
Zeitsch.  Nahr.  Oenussm. 

Zeitsch.  qffentl.  Chem,.  . 
Zeitsch.  physikal.  Chem. 

Zeitsch.  physiol.  Chem. 
Zeitsch.  prakt.  Oeol.    . 
Zeitsch.  Ver.  deut.  Zuckerind. 
Zeitseh.  loiss.  Photochem. 

Zeitsch  Zuckerind.  Bohm.  . 


Journal. 

Philosophical  Transactions  of  the  Royal  Society  of 
Ix)ndon. 

Physikalische  2)eitschrift. 

Froceediogs  of  the  Amorican  Physiological  Society. 

Proceedings  of  the  Cambridge  Philosophical  Sooiety. 

Koninklijke  Akademievan  Wetenscbappen  te  Amster- 
dam.    Proceedings  (English  version)., 

Proceedings  of  the  Glasgow  Philosophical  Society. 

Proceedings  of  the  Physiological  Society. 

Proceediugi  of  the  Royal  Society. 

Proceedings  of  the  Royal  Society  of  Edinburgh. 

Quarterly  Journal  of  experimental  Physiology. 

Quarterly  Journal  of  the  Geological  Society. 

Recenil  du<«  traruux  chimiiiues  des  Pays-Bas  et  de  la 
Relgique. 

Rendiconto  dell'  Accademia  delle  Scienze  Fisiche  e 
Matematicho-  Napoli. 

ReTue  de  Mt'tallurgie. 

Scientific  Proceedings  of  the  Royal  Dublin  Society. 

Scientific  Transactions  of  the  Royal  Dublin  Society. 

Sitzungsberiehte  der  Koniglich  Preussischen  Akademie 
der  Wissenschaften  zu  Berlin. 

Sitzangsberichte  der  koniglich  bayerischen  Akademie 
der  Wissenschaften  zu  Miinchen. 

Transactions  of  the  American  Electrochemical  Society 

Transactions  of  the  Faraday  Society. 

Tranaactions  of  the  Nova  Scotia  Institute  of  Science 

Tnuiaaotions  of  the  Pathological  Society. 
Tranaactions  of  the  Royal  Society  of  Canada. 
Tranaactions  of  the  Royal  Society  of  Edinburgh. 
Tranaactions  of  the  Royal  Irish  Academy. 
Tschennak's  Mineralogische  Mittcilungen. 
Bulletins  of  the  Department  of  Agriculture,  U.S.A. 
Reports  of  the  Department  of  Agriculture,  U.S.A. 
Verhandlung  der  Gesellschaft  deutscher  Naturforscher 

und  Aerzte. 
Wissenschaftliche    Abhandlungen  der    Physikalisch- 

Techuischen  Reichsanstalt. 
Zeitschrift  Air  analytische  Chemie. 
Zeitschrift  fiir  angewandte  Chemie. 
Zeitschrift  fiir  auorganische  Chemie. 
Zeitschrift  fur  Biologic. 

Zeitschrift  fiir  Chemie  und  Industrie  der  Kolloide. 
Zeitschrift  fiir  Elektrochemie. 
Zeitschrift  fiir  Kijstallographie  und  Mineralogie. 
Zeitschrift    fiir    Untersuchung   der    Nahrungs-    und 

Genussmittel. 
Zeitschrift  fiir  offentliche  Chemie. 
Zeitschrift   fiir   physikalische  Chemie,  Stochiometrie 

und  Verwandtschaftslehre. 
Hoppe-Seyler's  Zeitschrift  fiir  physiologische  Chemie. 
Zeitschrift  fiir  praktische  Geologie. 
Zeitschrift  des  Vereins  der  dentschen  Zncker-Industrie. 
Zeitschrift  fiir  wissenschaftliche  Photographic,  Photo- 

physik  und  Photochetnie. 
Zeitschrift  fiir  Zuckerindustrie  in  Bobmen. 


on          Chemical  Societyy  London 

1                  Journal 

C6 

V.102 
pt.2 

cop.  3 

Physical  & 
Applied  Sd. 
Sends 

PLEASE  DO  NOT  REMOVE 

CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 

Storage 


